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Key West, Fla., sewerage, 29 46; foundations, 47; 

OXCAVAUING. 066s asec reese cede se ee 158 
Kinderhook, N. Y., railroad...... ...... Mingo 30 
Kingston, Ont., water works. ....... cccccscecees . 62 
Knoxville, Ila., water works.... .. Sivent ot evee ee  E3 
Knoxville, Tenn., bridge, 283; sewers.... ese. 319 
Kutztown, Pa., water... ....... 65 wees. 142, 221, 235 

L 

Lafayette, Ind., water works... ...... ... aaa 14 
Lake, II)., sewerage, 173; water, 173; electrichght. 174 
Lakefield, Ont., water works..... ...ec cea aeee Seer 2a5 
Lamar, Col., electriclignt... 2.0... 0c... .c econ G2 
Lanark, Ll., water works.............cc0e cee 205, 221 
Lancaster, O., bridges... 2. cee. eee cee ee 283 
Lancaster, Pa., water works, 29, 142; lighting, 159: 

DUUNGING =. .sueccane: soeradies: weweeos see 236 
Landsdale, Pa., sewerage.. ..... pet aed praneken 29 
Lansingburg, N. Y., water........ ccc. ee ween oe 189 
Lapeer, Mich., water works............ diet SOR 
Laredo, “Vex., bridge.isccsis Sean d. ceacds eeeueees 110 
La Salle, 0,5 Water ccs s aacieas tandeas 3 ee coxainy 367 
Laurel, Del., bridge........0. cccsecccces oe cee 62 
Lawrence, Kan., sewerage.... 2.0.8.0 26 wee ee ee 46 
Lawrence, Mass., gas....... 6. wesc e cece ees .. 1% 
Leavenworth, Kan., pumping engine, 128; plumb- 

ANB 158, DIIGR ES oss: on iwe cas, een ie caeen 271, 355 
Lebanon, Pa., sewerage, 78; water..... ....... 93, 110 
Lee, Mass., electric lighting..............000- eee 283 
Leicester, Mass., electric hyht....... .......-.... 14 
Leonard, Tex., gas works, 319; raslroads.......... 319 
Lexington, Ky., gas, 92; plumbing, etc.. ....... -. 260 
Lincoln, Neb., street work ..........- 0000 ce eeee 235 
Lindsborg, Kan., water works......-. 00. cesses 142 
Little Chute, Wis., water works... ...... .ee.ees 29° 
Little Rock, Ark., railway, 47; Sewerage, 272; 

NQNUN Goce detsnessuees seeatees ssaeraeaicascn aes 284 
Little Valley/NOW., water....... J... 10.02... 355 
Livermore, Cal., electric lghtungs....co. ...... - 14 
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Livermore Falls, Me., water works.............+-- 221 Norfolk, Va., water work PAGE 
‘elk . Bie weed oe 8) «xe PAGE 
Lock Haven, Pa., electric light..... ...-.+..seees 62 Northam ton, Mass, electric light............... *3 ad Rosa, Cal., sewers..............+. oh vase Sia £26 West Superior, Wi rOGr 
Lockland, O.., sewerage Renee ee eee sce I Novth Adama Tenn wale Nght erences 205 moor Centre, Mion.. electric light........... .... 157 | West Troy, N.Y rides. oe attain na iat 99 
wock port, gee ac oce Se oe cae eae Zo. Weck Beswick Mau water @orke - 63 apids, Mich., water works........... .. 15 West Winstead. C SACO ee com ogee 271 
Loda, Ill., water works..... 6. ceeeeee eee ce eees 22 Northpo , Me., water works.... ........... 29 | Schenectady, N. Y., electric light............ ai 7 Winstead. Conn., water ...........00005 wee. 78 
onda Canc water aipply ©.c0cue coe as se rebelled Hi Hee Tey cecirie eRe Gath aoe alee pitas 157 | Scranton, Pa., water, r42; electric light......... 2 neces: Va., bridge, 30. 46, 173; chest, 63; 
Long Lake, N. Y., bridge........-..- ae Fic. 908 Rode ee eae struction. ............ 355 | Seabright, N. J., water works.. .........-...0.-. 93 as » 125, 142; water works, 142, 189, 205; 
Los Angeles., Cal., water, 110; bridge, asg; stone. 284 Nock NOY i ce sidiaia aeecasnil Siu wale. ween ecess a35 | Seal Harbor, Me., water works...... .........-.- 142 Wiacton. 0, gee Pang a in roe ae a 143 
Lomaville, Ky., electric light, 46. 78: engine house, gINe Vay TiQhting sooo. a dyes nus aca. owe 236 | Sedalia, Mo., water works..................-000- r4 Wichita, Kar -» pipes, hydrants, etc .. .......... 46 
173; plumbing, 295; water, 367; iron roof ..... 367 Selkirk, Man., bridge .... 0. 02... .c0. see eees eens ie.) Willet's Polat UN. Y.cplombing ol) 273, 3%9 
Lowville, N. Y., electric hght.............-.- o- 247 oO Seward, Neb., electric light...........-...5--eeeee 125 Williamsport. Pa., ses plumbing.......-. ....++ 143 
Lynn, Mass., water works.... ...2.. .seeeees oe: 173 Se bridge gota re ae eye 14 eirecl @onk st hebtne. 29, 143, 158, 174; 
a., electric light,....... ° ’ eo mE 1 te ce ee ewes Sete 
Oakland, Cal., electric lighting.......... : Sheldon, lil, etc works pete ted oe hd 157s 72 ey enonns ass., electric light............ * = 
- Oba Kas ee 4 Sidney; O., water worka..:. aes 4 a imant‘c, Conn., sewerage............ 173. 205, 355 
Ocola, Fla., water works ...........0c00cc.seceee 367 Sioux City, Ia., light, etc.-..------+> ou Diet ee aaa ees Wyo., bridge... 1... sssccecccserscveee 235 
ss ee Oconto Falls, Wis., water works......-. -. ..-..- 25 | Slatington, Pa., electric light pe ey gee gr oa 46, 78 ilmington, N. C., water works, 62; railroad, 142; 
acon, Ga., sewerage, 46; building piel! Mes catalog 296 Ogden, Utah Watec works caer eee 00 evoe-e F142 Smith . Falls Can brid = emcee ee ewer weer: ce 11To . rn (eer are ee ea a eee ee eee ee a : 8 
Madison, N. Y., electric light... ........4-. Le fo | Omaha, Neb Aer ase as Sc =» 205 | Sonoma. Cal. * RO oskay sueaes  usanear 173 | Winchendon, Mass., water .......0c0.cccseeseee 283 
Manistee, Mich., PAilWOY orcs ee ieee eee -. Oneida, NW. cewee rks, 13; bridge, r4; paving 307 | South Ree ee nae Sane eosin Meweee 110 | Winchester, Ky. test = ac tt ed hea Me 29 
ecco N ASS., WALET......02c000 cee see eceees 140 | Oneonta, N. Y., railway, 46; bridge............0. 247 | South Framiogham, Mass. ae werhee An net woe a nee: Kan.,sewerage........000ee1eee 20-29 3 
alone, N. ¥., Water .....0-.eeeeeee eee eee ees 33 | Oquaka, Ill., bridge.......c..c.ccecccccceeee cee 110 | South Grand Rapids Me ee . 205 innepeg, Man., sewerage, 157, 173; railway... = 
Mancelona, Mich., electric light..........-. +2506 sa) | cOrange. N: Wee scenes et 283 Sparta, N. C., brid ry “9 works, . . ... 29 | Winona, Minn., electric hight... : wees 235 
Manchester, Conn., electric light.... +... e+e ey Oregen City, one bridge pile Gita: Salnclaees ine ake wintate 235 Bpencer, Mack ec in god Sieermeas See 14 | Windsor Locks, Conn., water... eaveae pnd a> “7 
Manchester, N. H., 28s, 157; slecttic: light, 206: Orleans, Nob. Been DEIAR hee toe Hero, sate 3°07 | Sprague, W. T., saileay Ghtwicwasecsades, oosc0es 174 | Woodberry, Md., water works.......... kok wena ; 
building...........- Plesheninaness tate dine, eee 248 | Orono, Me., water works.........-..-. 13 3°. 332 | Springfield, Ill. railroad.... .... 0.01.0. seseeee 221 | Woodhaven, N. Y., water supply............ eo aa 
Manchester, Va., electric leht Ge oa + Oeek tL eure 13, 29, 283 | Springfield, O pinion (Sree eek ee ete 157 | Woodstock, Vt., water supply.........0c.cse ce ee. 
Machias, Me., electric hght ee a Ne sh leak ta 235 Oskaloosa la., electric light. : foe ae ey 159 Stafford Springs. saniecwernie oe wees eceecesce 46 Wrightsville, Ga., bridge. coeccece - . : : . : . : : ; ; : . : 
Mankato, Minn., sewerage, 13; water..... .------ 259 | Oshkosh, Wis., bridge, t4, 30; water works..... . TIt | St. Andrews, New Brunswick, water supply...... ve 
Marblehead, Mass., water works.......... - +--+ 189 | Otsego, Minn., bridge...- Be ed - 189 | Se. Augustine, Fla., sewerage, 40; brid a Peewee 13 
Marnie City, Mich., water works........-5-0e. 111, 189 | Ottawa, Kan., sewerage... .. Se cge kag 1e6. <3. 3° | Staunton, Ill., water works Poe BO icwedeeus 6a Y 
Marien, ee wees Sstaia“s Mle sturtoat eeuctaeetecantet 29, 62 coawe, Ont water works........ -- ... aan ps See OLen, Va., bridge...... hts eee a ease so Yank 
, On, SOWEIAZE. 0... cece ene ce cee eee ees 235 uray, Col., electric light... ....... TN es ee t. Cloud, Minn , water, 29; building...... ..307, 5 ankton, Dak., sewer ; buildi 
Marion, Va., water works ....... s+ -+-seeee oe - 142 Owatonna, Minn., actin WOEKGc. cc Le £94 SOK. 25 Sterling, Col., water woke. DESI 2 #20. es 307, 367 Yonkers, N. Y: engine: if oe nal lg ee = 
Marshfield, Wis., electric light ........-.-.-++.+- 143 | Owensborough, Ky., post office race sees 1731 205s 259 | Steubenville, O., bridge...-- sssssccssscvere te 173 | York, Pa., electric light............:05 sscceee «. 795 
Marquette, Mich., court HOUSE awareness 320 Owosso, Mich.. wates eae Rare ae eges 368 Stillwater, Minn., okie = ee eas 142 Youngstown, O., ere cases es eee eens of 30 
parapet lint bag ge “Ae tapinina Gee eGe. Manes 62 Oxford, N. C., electric light, 14; a ee: : Stillwater, Wa ec 0 Ae ein: “Cig teas Boek arse 367 
’ ey O8ig OE CE OS: Sime eee ele ere eV Fis. Pee 30 PN Ee ee See t. gnace, Mich., water Works. <..: Bai Oe: 
ee N. J., bridge .............- - 207, 221 St. Joseph, Mo., sewerage, 142, 235; ea 221 z 
ynard, Mase., water works......... «++ ible 173 P Stoninigton, Conn., water... . -- 235 
McConneilsburx, Pa., bridge ....... ..--- sees 62, 78 Storm Lake, Ia., water works. ............. 2475 259 | Zanesville. O 
McKeesport, Pa., pumping engine.-.-----.----+- Oo uae cae St. Toute. Ma. water pp See eine 157 , O., gate anchorages, 307; timber, 3-9; 
McKenzie, Tenn., railroad......  ... ..- wis oes 93 | Pai ucah, Ky., water works.. 9 .......6605 sees 189 bridges 14: pi UAE ED ADS Sea OU es Pera eng erowert sep taen as Neeannn tate - 308 
McMinaville, Teno., water tank .........+--..+4- 6a a apd O., ba works... ........ ...-.2.+. 205 | St. Paul, ion eewerace tage “Bridge vis 404 260 
Mechanicsvalie N. ¥.. bedges 14063 een iy Sey cect ier ee er me re 189 271, 355; paving, 14; Stee sycea: heatices at bs 
Medica Re ein: RRS See see ee -e ++ 319 | Park Hill, Ont., water WorkS..... 0.0 .scccceeee, a7 174, 190, 206, 295; street work, 205; bui diag! = 
Maemiiec Mick. brides. Bie Sts See - parkeide, N. Y., sewerage............ oaths hah a St 230. 3075 railway, 343: oe we neeeees es 355 
Memphis, Tenn., bridge, 14, 271; water, 173, 207, ena sl ware ee ee 29 Stare is Mich. water es sa 236, 355 PERSONAL 
. i. 307, I . eo dee . : ve o 06 80 coccces B ume onn., brid De rere Sea eea 7 
Merritton, Ont., water pipe........-- -esseeeeees as See electric light....+......s.s00. +0. 189 Suffolk, Va., calicoade ee tas ate 125 | Abbott, Gen. H.L............... 
Middletown, N. Y., sewerage......-.--00--++ ++: 125 Peabody Mass ee more Laspagiey sine ee Sake a9 | Superior, Wis., water ip cere ace anaes a19'°| Agnew. Dr, CorneligaR. so ue ou. Ba 354 
Milbury, Mass., bridge.... ..-.....+---+-+ unten 110 | Perth Amboy, N 7. eee Bs a water ........ 205 | Sycamore, Ill, electric light..... ... ...- s+. a8 Asserson, Civil Engineer,.... ... .. ... he 0 
Milford, N. H., water works.............-.55- 157,271 | Petersburg, Va gas works. Poe ee vere 6a | Syracuse, N. ¥., post office ........0... ceeeeees : Bailey, jone Rie een ttas ea soba oon ait 
Millersburg, O., electric light ........ tide ae 236 | Philadelphia, Pa geaiieters 47; harbors, 47 heat. tro ff 15 | Barber, DanaC........c.c ccc cee eee, TIED ra 
Milton, Mass., water works. .....-+--++2+++ + 173 ing, 79; sewerage, rto: aa): aac heat- Bayles, James C......2..sesseee cesecceseceev ces 38 
Milwaukee, Wis., lighting, 14; sewerage, 46; water, 126: gas eters ae a dock canoe: T Becker Mot... ae 2 
62, 63; pumping engines, 79; railway, 93; pav- wreck: 436 a feed ae 173; removal of . Beresford, Frank......... ccc cece cece cece cene eens = 
ing, 93; sewer, 110; water, 110; cable, 111, hy- bridge 307: alaware Ie; R, 248; removal of Talcottville, Conn., bridges........ ........ 1 Best, Herbert R ..... 62.06 cee e cee eee pL 
drants, x11; water pipe, 111; bridge, 125; light- schools 343; bridge iver Improvement, 333; Tampa, Fla., sewerage............ sihays Mocs ee Biddle, Lieutenant Joha........ ... .... Se eee > 
ing, 125; tunnel. 174; hose carriage, 222; Phaoiz, Ariz, es Lolo eeveaey KEE 35s | Tarentum, Pa., water........ . ...... ae ae Billings, Dr. John S........ .. «ss. eegnens a4 
wees cage! ang: bridge. 235; tunnel, 259: water Leesa be a arnt ee te soe TO Taunton, Mass., sewerage, 14; electric light .. .. 205 pags ae Rec ive iawewucda veces  tevhest 282 
ate, oso, dredging, 295: BaS, 343: Pipe, 355: Biere Dako edie. fe renetahiers a coe : awa works ..........205, 235. 319 Bodwell is Bi Pisce ded cad o Sig eviere came eisie eis KOQ 
_ bridge..... re i cekaceds mesmo eee. Sees i Pine Bluff, Ark.. water works.......... 0. sss. a” | Tha aute, Ind., plumbing, etc., 248; post office. 332 | Bolton, E et Possis pe eenic sian Heme yait iit 45 
Minneapolis, Minn., bridge, 14; tunnel, 47; lumber, Pineville, Ky., bridge, 14: gas, 2 eesti: 13 yer, Kan., electric Iight............. 2208 ose 235 olton, Edward D.. ...........see eee cee eeees 258 
47; sewerage, 78; heating, 93, 143; bridge, 247, Pipentone, Minn.,heetingesst.ce ss covssece oe 23a Oe ene en ee See Brackett, Dexter... 2.2... voveesveeeee cerees 
ish ; sewers, 331; plumbing, 368; interior fin- Pittsburg, Kan., sewerage... fae ok teins ". 283 ae Thomeend Teleode NoY ” lighting....... See ane Briges, mR Je PATER reper oe ee ae “a8 
seieniey Lad Cation daniel iy ss mawee se seeEes ee te eee : oN ep MiQbting 26506 esaecaae: gids Basra ater he Gioe aaa ey eres Gaeta 
Missouri Valley, Towa, water..............ceeeeee a ee in Pa., mud drums, 47; bridges, 93, 337; Tilbury Centre, Ont., water work wie Browns Hes. cce vue Se cecates ooh ra ae — 
Mobile Ala’ Chapa ace als oes sit | Pittsfield, lil, water works. 20000000 WTI lee ee 
Makai Call water. 4100 mlrced. 4 3sssec0 ar | Pittsfield, Mal cnc Nant wecee ses sesesseeee 13 | Toledo, Ohio, pipe, 157; water works, 173, 174, 190; 3 Bure am & Rootes eicieive wa Sie hide ake es 
Monmouth, Ill, water WOLKE odescccuede wadedte! xe 259 Pittston, Pa., electric lightens) e-coe- cone ee ae T PROT PIER CORES foot (eset veesia be. es seth ee pais 2 Ce ee Richard E.E............ o 0 eee 124 
Monongahela City, Pa., water ..csses ceeecs cence ate | Blainville, NV gatccs c.-. ee oa 33 Sere bridge....... SUReeeee L Seree'ee 235 Cald : he Cha Cade « Aimihdiess Shes teeeues 
Monora, Iowa, bridge......-- 2505 eee eee rr eee 235 | Plattsmouth, Neb., railway, 125; geccace Pose Kais pkinsville, N. Y., conducting cable, 15; en- ce 'D atles Fy bisscdas: elses te is 188 
Monson, Mass., water ......55 cece eeeerece ceeees 110 | Pomona, Cal., gas..... .. .. . ice it 367 T gine, 272; metal work........ .. ....... ..+. 344 Cc ce SI Ae tea ae Be Png a Rees 220, 258 
Monteagle, Tenn., electric light.................. 319 | Pontiac, Mich., water works. .......... cesscseees 14 oronto, Can., sewerage, 14; water meters, 15; Chee OLR. W oak) te eaasanien’ so BYSadaeienes 258 
Montgomery, Aln, sewerage, 13, 46, 78, 142, 221, pontse eng eee eee 189 T bridge, 78; water works supplies ............. " 333 eee Professor B. W............ 265 oe eee 234 
235, ore Brid Geis cvssec ice cnn a iineien ssi cen 235 Portland, Me., bridges... sscesece ce eeeee, 093 i Pe iz ier ic are heeds aay gear Sopa 29 Condon, E DORR ore anGaeny he pant Ga 45, 61 
eee ; cas Lappe eas bene: 157; bridge.235, 343 | Portland, Ore., government work............. 735 6 a .J., lighting, 158; safe, 222; sewer- ean ober} ie sae ipe eer eaeaits ye ee esas 246 
’ oy TKS acco nccsnceevce-eve ’ eee recrcceee- ce OF fF _ BBVeracaces se saeevevcen -@eercce ose © ee . Daeg ahs eee ee DIR. nee hae ep, seme mcenns 
Moorehead, Minn., water supply... -----+ 259) 319 oon Perry, Pa., Water oo... ccccsccccccvocecvcess ag | Troy, Aia., water works.............. 1 Ree ae Crane, Charles Do... 00. 0... ceeeeeeecccec cee: se 
: y 13 ortsmouth, Va., water works T ¥ ere 47, 158, 189, 367 Dacha a 246 
Morrisville, Ill, water works..... .........ees ees a3 | port Townsend, Wash. T., building... 29, 110 roy, N. Y., electric light....... ...2.  eeeaeee 93. 125 avis, Chester Bo iccscecsasy seleensdis Hesntt%s 6r 
Morristown, Tenn., railroad...... ae te aees! aes 14 | Pottstown, Pa "electric light INQ .ccceee  ceere 30 | Tullahoma, Tex., water works.... ........-c+e« "259 De Lagarde, M. Felix.. .. .........0. we. o. 246 
Moundsville, W. Va , water works...... .....0... 283 Powhaiai Atk sec aes Sevens weave Eee see 125 ae Emory, W. Hemsley Giseevow ade stants eee a 
Mount Carroll, Ill., water works ......... ...- -- 206 Princeton, Lilcs Water cous sacs ise eho ees 47 a George Baas os Sonn eee nes. 109 
Mount Morris, N, Y., pipe, 143; bridge ...... 221 Providence, R. L., water, 14: greene year 5°83 u mie 2 B Sag en a ee aoe 124 
Mount Sterling, Ky.. water WOIKS.. ww ccc ccc cccece 93 Pueblo, Coi., water ce Writes tes ene 22 Uni Ci : : Fi ys amue Ra Gaii vine terete! aes Ac e e+ ose FOO 
Mount Vernon, IIl., water works ..............- Giggle ter eee ee ee et 143 ion City, Tenn., electric lights......... sven 46 Fisher’ ey ere mee ee ee eee 7 
ee Vernon, a a water works, 13, sewerage, University Place "Ga. ae lightin eee seeeece a3 oe ee 0 cea ed seach ms 124 
98, 319, 355; lighting....--.-.+.0.2  seeeeeees ° . Ga., electric lighting ......... : ONG «1.6... cece ee eee nsec eee 
Myersdate, Fa., water works..... 6. ..65 seeeeeee Pe Q Utica, N. Y., electric light, 142; Tater sata Uanex A Bistty Te Wace trest iene! actostawen aes nee 
Mystic Valley, Conn., water ..... sl btes datasets obser 259 : 1 Guano a) ae Oy As UsSe A disease. 291 
uinc ° a hee Micscnceence-sescccen 
Quincy, Ill., sewerage........ .. ..66 ea Neg~ “2G Vv Gant Rot. 306 
N Gray, Thomas.......... Penne i 
R Valdosta, Ga., water works............. ... 8 Harris,George Fi... cc... 5 cecee weve vceee. oo 
Nashville, T i : Vandalia, Iil., gaS.......c.000 0 cece eee ceeees a3 Hering, Rudolph........ .. ee ee 270 
e, Tenn., pipe. 125; S€Werage ........... 295 ie : Vassar, Mich., water works... ...c.ccsecesce eee 7 Hunt, Robert W.... oe. cecc cee cee ceeeeee eee 45 
Naugatuck, Conn.. water Se OEKR. cciaeeeceeen bone 125 Racine, Wisi. bridgeciscicecss sf ke. Sassou Ge at Vernon. Ind ’ ge ye ee ae 142 Gene ee a ree 246 
Navesink, N. J. bridge .......+-+- mentee . 110, 142 Raleigh, N. C, railway, 14; heating, 30, 142; Vernon Tex. prides RB eGkven veh Gareuou: Dhar eas 190 toh co piwieth Saree. AStee waa 141 
Nebraska City, Neb., railway, 125; sewerage, 173; bridges 157% lighting, 157; sewerage.......... % 189 Vineyard Haves ee a i; h wee ccenn coos 235 Jones E R ea ee eee ee ee ee ee 188 
interior finish ......-----++: leak meiea eS ot aeelaus 368 Randolph, Mass., water WOrkS.............00c00 08 189 | Vincennes, Ind " bridge. Pe care te 235 Kelley WilhamC ... ............ eee eee ee 288, kd 
Needham, Mass., water WORKS sc. i xcrecnusbee Sameeks ric Rantone, 1., Water WOLED oo... scce'ebeu ooes kodeas 78 Vinton lows waeee ig see eco wee seer ne cee QR Kirchoff Charles Leer etme rere aens cee 188, 220 
Ness City, Kao., water works. .....cccceeceee « . 110 Reading, Pa., water supply, 14, 29; sewerage aa ’ . US 6. se sia eo Sie Wie aie loved es dace © 221 Kuhn J er ee ere ae 282 
Nevada City, Cal., water works ... ...+;---++ + 125 142, 205, water works, 125, 189; post office. ae 367 Rutter W.Csk. ce ak cc ueec cn ibededinn es 33° 
New Albany, Ind., heating, 190; plumbing, 207; Red Jacket, Mich., water works............ ... - 205 Latimer: Charles... ccc. 3... ieee 3 
building.......- seeeeeeeceneeeeetee pete sees 2 Remersburg, Pa., £aS.... 6. 20 eecccecccees oye 78 w Leach, Smith S......... ae eee a ouen tee. | 
Newart J., bridge, 3 271, 307; pipe, 284; ie. neumoce xy Pie sees ee ceee ++. 236 | Wabash, Ind., electric light....... ; 2 aes i enol ad Wilham.. ..241, 156, oa 
New hedford, Mass., water meters, 157; street Riverhead, L. I. electric light........cscssc. s+ 157 Waco, Tex. water Works. -.- --e-csve0s +. Sat ll MeCommick, Comeunder Alster 45 
work, 22t; Water MAINS........--..006 vee e eee 259 Riverside, Cale, WALET Soca was odckie ced, «hanes a enh Dak., electricity.... ............cceee 259 McNulty E.N r Alexander H........... 12 
New Brighton, Mo., water supply.. oo auR eee eeee. a0 Riverton, Neb., water workS....... cccccccc cece . 387 ear ASS., SCWCIAQE.. ......-0200--- oe 13, 125 McN ulty, G. dla cane aaa me aa 109 
New Brighton, S. I., electric light... .. -.--.+++ 236 Riverand harbor appropriations bill, the...... ... 380 Ware Mass., electric light......... 6. 0 s-+s+ 235 | Mercer, Risdenc chee a eee a ees 124 
New Brunswick, N. or electric light, 46, 110; Roanoke, Va. , SCwerage... 2... cee eee e eee ce eeee 93 Waren. Mass., water works............ pale dawg 13 | Mitchell, Henr Seasis ida: 2rae See 109 
water, 227; ratlroa , 270% bridge Sree dee lee 283, 319 Rochester, N. Y., water works, 158; court ‘Gike:. 308 Warren R, ee light. Case ee cess sistas ss 125 Mix, E. T. Vucevcces sere 2 sevccvevceccccccen 354 
Newbury port, Mass, GCWCIAQE. 0c. cee cece cee eeees 189 Rochester, Pa., waver supply ae a ape Dre 13, 142 ae Warner Seati aoc light seer ma casesacseres 93 Moniek ee Izq 
New Cancan. Conn watered. ccouaciscctes =3- 78 Rockdale, Tes. water workss,.:..:.. <c-+.s50< . ae watie Station, Ala., water... ......5.eeee eee - 3295 Morse, Cdtonei’G. WLM. Sagar: teeta etalaae ey 188 
Newcomerstown, O., GAS... eeceececeece- ceeeces tro | Rockford, Ill., sewerage ....-.......+20 00.5 eee 93, 110 a Hat oar Secu Nin 02s catevssecees 14 | Nakajima, Yetjr..... .... ss ccccccccceececeecey 246 
New Florence, Pa., bridge.......-2+-sseeeeceeees 283 | Rockland, Mass., water works........ een seee wae 235 sila, 6. brides eating, 15; plumbing, 63, 94; Olney Wo Wo sae ee 294 
New Haven, Conn., sewerage ......-. --- dienes 236 | Rogers, Ark., water works........ metarntamemes 158 See &. 3} ridge, 78, 221; heating, 125; shelves, O’Rourke, J. F....---ce..- ees ceee ee te a7e 
New Lexington, O., electric light, 46; heating... 47 Rosedale, Kan., bridge...... .-.- ss -eeceeeseeeee 47 ; machine tools, 158; stone, sand, etc., «58, Pee Coeaecehat 124 
New London, Conn., sewerage ....-.-- +500; -221, 319 | Rutland, Vt., electric light..........06 206 cence eee 62 Bas, 1575 athe, 174; dams, 189; paving, Peck, J. H.. .........5-. pene penn sews egos 77 
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WITH this issue this journal begins its seven- 
teenth volume. 


GOVERNMENT BUILDING METHODS. 


AT the recent annual convention of the Amer- 
ican Institute of Architects, Mr. M. E. Bell, the 
late Supervising Architect of the United States 
Government, read a paper on “ The Paramount 
Requirements of a National Building for Custom- 
House, Judicial,and Postal Purposes.’’ His four 
years’ experience in the Government service 
should secure for his suggestions careful consid- 
eration, and we reprint his paper onanother page 
of this issue. He clearly points out one cause 
for the needless expense qnd unsatisfactory re- 
sults in the erection of our Government buildings 
in saying that when the erection of a_ building 
is authorized only a small portion of the sum 
needed is appropriated. Contracts cannot, 
therefore, be entered into beyond amounts ap- 
propriated, hence it is plain to see how an archi- 
tect is hampered, the work delayed, and the 
ultimate cost largely increased. Mr. Bell is 
doubtless correct when he says: 


“The lower llouse of Congress being Democratic 
and the Senate Republican, each is trying to make a record 
for economy in appropriations ; and while it is possible to 
pass bills for necessary buildings, the appropriation com- 
mittees decline to appropriate the money and must assume 
the responsibility for everything resulting from a policy of 
inadequate and dribbling appropriations.” 


And further very truly adds: 


‘* The public are much more interested in this matter than 
the architects themselves;” and ‘‘ Ignorance of the subject 
is our enemy to fight.” 


The public-spirited members of the architect- 
ural profession have been doing good service in 
recent years in their agitation looking to an im- 
provement in our Government architecture and 
building methods. Yet we apprehend that much 
popular education on this point will still be 
necessary to stimulate Congress to deal with the 
question as it deserves. Such education should, 
therefore, be the constant work of our architect- 
ural associations, and then, when the country is 
fortunate enough to have in Congress one influ- 
ential member who appreciates the importance 
of the reform that is needed and is willing to 
devote his time and energies to secure the neces- 
sary legislation, then, and not till then, can our 
architects secure that for which they are so com- 
mendably striving. Earnest effort, therefore, 
should be made to find sucha man and enlist him 
in the cause, since without such an advocate the 
recommendations of occasional committees will 
be of little avail. 


DO THE INHABITANTS OF NEWARK 
AND OF JERSEY CITY SOME- 
TIMES DRINK SEWAGE? 


THE answer to the above question must now 
be, clearly and definitely, yes. ‘ But,” says an 
ancient citizen of Newark, “suppose we do, 
what of it? The water looks gocd and tastes 
good. I’ve been drinking the water ever since 
it was introduced and I’m all right.” No doubt 
many of the people of Newark would say the 
same thing. Many of them are protected against 
the disease which affords the most striking evi- 
dence of the impurity of a water-supply—viz., 
typhoid fever—because they have been affected 


with this disease years ago, and, as a rule—just as 
is the case with regard to scarlet fever—a man 
has the disease but once. 

According to a paper by Dr. A. R. Leeds, 
published in the May number of the /Journal of 
the American Chemical Soctety, the pollution of 
the Jersey City supply is somewhat greater than 
that of Newark, and it hasan effect on the death- 
rate, as is shown by comparison with the death- 
rate of Hoboken, which last city has had a purer 
water-supply since 1882. 

This matter of the pollution of the Passaic 
River has been several times discussed in this 
journal during the last eight years. There is no 
doubt that a sufficient supply of pure water can 
be obtained for all the cities which now depend 
on the impure waters of this stream. We have 
also no doubt that if the present system of sup- 
ply to these cities be continued the result will 
be disastrous to theircommercial prosperity, be- 
cause of the reputation for unhealthfulness 
which they will soon obtain, if they have not 
already done so; but it will probably require a 
positive demonstration of this in the shape of 
the loss of a number of lives and marked depre- 
Ciation in the value of property before anything 
will be done in earnest to remedy the evil. 

If a few cholera cases occur in Paterson or 
Passaic and the discharges from them gain 
access to the river the evidence furnished by the 
results will probably be quite sufficient to con- 
vince even the most conservative citizens of 
Newark and Jersey City not only that they are 
drinking dilute sewage, but that it is,in the long 
run, a very unhealthy and expensive beverage. 
In awakening a popular interest in this problem, 
the recent articles in the New York Sum have 
been very timely. 


THE ILLINOIS RIVER IMPROVEMENT 
CONVENTION. 


Tuis body met at Peoria, Ill., and, as a result 
of its deliberations, passed a series of resolutions 
announcing the conviction of its members of 
both the necessity and wisdom of the improve- 
ment by the general Government of the natural 
waterways of the country, and the construction 
of canals in locations where they partake at 
all of a national character. 

The rivers specifically named are the Des- 
plaines, Illinois, and Mississippi, and the canal 
particularly mentioned is the Hennepin. The 
grounds for advocating these schemes are not 
only commercial, but they are claimed to be 
necessary as means of national defence. 

In a former issue we printed the substance 
of a report by a Board of United States Engi- 
neers, composed of Generals C. B. Comstock 
and O. M. Poe, and Major J. C. Post, on the 
Hennepin Canal, which fully endorses the desir- 
ability of its construction, 

THE ENGINEERING AND BUILDING RECORD 
fully believes in the policy of a very wide exten- 
sion of the routes for inland navigation, not only 
as a check upon railroad charges, but for the 
reason that in many cases they furnish the read- 
iest built and cheapest communication to small 
and remote communities. It cannot be that the 
policy so universally recognized and acted upon 
in Europe is a mistaken one, and in this respect 
we may draw a lesson from the Old World. 
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TRANSACTIONS OF THE ROYAL INSTITUTE 
OF BRITISH ARCHITECTS.* 


Mr. WILLIAM H. CROSSLAND’S paper on the Royal 
Holloway College gives an account of the ideal manner in 
which Mr. Holloway, his client, allowed him to construct 
this building. 

The early French Renaissance was the style chosen by 
the architect and accepted by Mr. Holloway. Before Mr. 
Crossland started the design of the building his client 
required him to spend two or three months sketching and 
measuring the chateaux of the Loire. All the principal 
chateaux were studied and complete drawings of Chambord 
were made by the architect and his assistants. Two years 
for the study of the design were allowed the architect, and 
not until all the detail drawings were completed was the 
work begun. In accordance with the excellent English 
practice the contract was based upon quantities of material 
furnished by a quantity surveyor, and Mr. Holloway paid 
the salary of a clerk of the works, whose duties were 
strictly confined to the superintendence of the construc- 
tion. The architect had a bungalow built and went into 
residence on the spot. 

The stone-cutting was done at the site. The sculptor 
who modeled all the decorative details had his studio at 
the building. Five years were spent in the construction 
of the building, and from the beginning until the end the 
client was on the works but four times. As his result, Mr. 
Crossland has produced a well-planned and well-massed 
building, with much interesting detail in the manner of the 
style he adopted. But, judging from the published views, 
he has not given the spi71/ of the period he chose to copy 
to the work as a whole. 

The paper by Mr. John Phillips, C. E., treats upon the 
‘* Drainage of the Palace and City of Westminster,” which 
has been illustrated and described in these columns. 

Mr. T. G. Jackson gives an extremely interesting paper 
upon the ‘‘ Architecture of Dalmatia.” Except through 
a slight sketch by Professor Freeman, Dalmatia has been 
known to architects only through Diocletian’s palace at 
Spalato. 

Mr. Jackson shows that there are many monuments 
unique and interesting both to the architect and the 
archeologist. From him we learn that much beautiful 
and highly perfected Romanesque arch and some very 
original Kenaissance buildings are to be seen there, and, 
what is of most curious interest, thatthe Romanesque was 
practically the prevailing style in all important buildings 
from the day Diocletian’s palace was built until the adop- 
tion of the Renaissance style. 

The latest Romanesque arch in Dalmatia dates from 
1400-1409. At that time the French were building in the 
Flamboyant style, the English in the Perpendicular. 
Ghiberti had won the competition for the Gates of the 
Baptistery at Florence. Brunnellechi had gone to Rome 
to study the remains of classical art, to return to build the 
dome of the Duomo; the Renaissance was about to be. 

Thus the ancient round-arched work of Dalmatia almost 
meets the new round-arched work of the Classical Re- 
vival. 

Under the rule of Venice, the Venetian Gothic was in- 
troduced mainly in domestic work. In one great church 
only, the Duomo of Sebenico, is used the Gothic style, 
and of this church only the lower parts of the nave and 
the aisles are Gothic, the rest being finished by a Renais- 
sance architect. The Gothic part was built between 1430 
and 1441. The Renaissance style was no sooner estab- 
lished in Dalmatia than it displaced the Gothic style for 
all buildings of importance. 

Says Mr. Jackson: 

‘‘The Dalmatian Renaissance work is eclectic from 
first to last ; pointed arches and trefoil cusps are found 
combined with fluted pilasters and _ shell-headed 
niches, and classic entablatures surmount arcades that 
might have been constructed in the fourteenth century. 
However strangely mixed the elements of the designs may 
be, they are happily combined with a true artistic instinct, 
and, taken together, they produce a consistent and _har- 
monious whole, which owes perhaps not a little of the 


effect it produces to the piquant assemblage in unexpected 
agreement of elements that might have been expected to 
erat Renaissance art in Dalmatia continued, as it had 
begun, free from the shackles of a rigid formalism. It 
never developed, as it did in Italy, into pure Palladianism, 
till, in the latter part of the seventeenth century, it sud- 
denly sunk into the slough of the ‘ Barocco,’ in which all 
its life and beauty was at once smothered, and architect- 


ure as a fine art ceased to exist.” 


*Vol. III. New Series. 


Through all its different phases architecture in Dalmatia 
was inspired by the forms used in Diocletian’s palace, and 
there seems to be no doubt that the existence of this 
great monument as a model was the one main cause of the 
constancy with which this people clung to the Romanesque 
style till the end of the fcurteenth century, and of the 
promptness with which they rejected the pointed arch when 
the Renaissance brought the round arch into use again. 

Mr. Jackson’s paper is extremely interesting, and points 
out a mass of rich and suggestive material for the study 
of our architects, who are nothing if not eclectic, and so 
should be the gainers by the study of the unconscious 
eclecticism of these old builders. 

We are glad to see that Mr. Jackson has published 
lately a large work upon Dalmatian architecture. 


THE NICARAGUA CANAL EXPEDITION. 


THE following is the personnel of this expedition which 
sailed Novembér 30 on the steamer ‘‘ Hondo,” expecting 
to arrive at Greytown in about ten days, stopping on the 
way at Jamaica and Fortune Island to pick up some 100 
laborers to act as axemen, porters, etc.: 

Lieutenant R. E. Peary, U. S. N., Sub-Chief Engineer 
of the Nicaragua Canal Construction Company, commands 
the expedition. Chiefs of parties are: J. Francis Le 
Baron, Domingo G. Cartaya, Frank P. Davis, J. W. 
Pethard, Garnett Savage, William J. Maxwell, J. F. 
Perez. 

Assistant Engineers. —W. V. Alford, J. G. Holcomb, 
F. T. Bernhardt, H. C. Miller, P. H. Bevier, McDonough 
Craven, Ricardo Molino, H. C. Litchfield, Culixto 
Guiteras, A. J. Menocal, E. M. Hunt, J. T. Ford, F. W. 
Bennett. 

Rodmen.—P. B. Cooke, Enrique Cole, Emil Diebitsch, 
Paul Spicer, William McCawley, P. R. Van Wyck, Jr., 
Perry Fuller. 

Chainmen.—Louis William Mohun, G. B. Stratton, 
John M. Murphy, R. J. Wilson, Daniel B. Macauley, 
Harry W. Johnson. 

Surgeon.—William Nicholson, M. D. 

Cierks.—J. Crowninshield, Charles E. Kern. 

Draughtsmen.—A. A. Aquitre, H. D. Murphy. 

Leadsman.—John Kirk. 

New York Herald Correspondent.—W.N. King, Jr. 

These gentlemen are under contract with the Construction 
Company for nine months, by which time it is presumed 
the surveys will be completed. One hundred and twenty- 
five thousand dollars has been provided to defray the ex- 
pense. 


Notes of the survey will be forwarded to New York as 
fast as taken where the location will be determined : y the 
Chief Engineer, Mr. A. G. Menocal, Civil Engineer, 
U.S N., and then staked out accordingly on the ground 
at Nicaragua, 

The proposed route extends from Greytown, on the 
Caribbean Sea, to Brito, on the Pacific. Its total length is 
169.8 miles. The Lake of Nicaragua, 110 feet above the 
mean level of the sea, will be the summit level, and the 
rivers flowing into and from the lake will be utilized to 
the best advantage, in order to reduce the actual canal 
excavation to the least possible limit. A system of Iccks 
on either side of the lake will be constructed, of such 
dimensions as to give commodious passage to vessels of 
the size now used for ocean navigation in Europe and 
America. The bottom width of the forty miles of canal 
will vary from 80 to 120 teet, and the surface width from 
80 to 288 feet, with a depth of from 28 to 30 feet, but the 
129 miles of river and lake will form a waterway safe for 
rapid navigation, with ample depth throughout. The 
total cost is estimated at $64,036,197, and the time re- 
quired at six years. 


THE Commercial and Industrial Museum at Antwerp 
has just been opened. 


AN exhibition of apparatus for preventing accidents in 
breweries and other works is to be held in Berlin in 1889. 


OUR SPECIAL ILLUSTRATION. 


CHATEAU D’ECOUEEN, MAYENE, FRANCE, 





A DOCTOR'S HOUSE, CAMDEN, N. J.—WILSON EYRE, JR., 
ARCHITECT, 
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THE NEW DRY-DOCKS AT HAVRE. 

WE translate the following from the Gente Civil of 
October 29, belicving that, with the dry-dock just com- 
pleted at the San Francisco Navy Yard, those being built 
at Norfolk and Newport News, and the one for which 
ground is just being broken at the New York Navy Yard, 
it will be found of timely interest, especially as ‘‘ Dock No. 
5" is believed to be larger than any in this country, ex- 
cept the Newport News one and that at Red Hook, Brook- 
lyn, which are 600 and 610 feet long, respectively. We 
propose to describe one or more of these docks in 
later issues. The designs for the Havre docks 
were prepared by M. Maurice Widmer, Engineer in 
Ordinary of Bridges and Roads, under the direction of 
M. Quinette de Rochemont, Engineer in Chief. The 
work was executed under their direction and that of 
Superintendent Delorme by Messrs. Hallier and Letellier, 
assisted by Messrs. Biehler and Reignard. Figures r and 
2, which we have had redrawn, are a general section and 
plan of the work, while Figs. 3 and 4 are photographic re- 
productions. Figure 3 is a view looking west and shows 
the condition of the work on the 30th of November, 1886, 
when the excavation was nearly completed, and Fig. 4 is 
a view looking east, taken June 30, 1887, while the con- 
crete bottom was being put in. 

‘*The docking facilities of the port of Havre consist 
of four dry-docks built by the Government, one careening 
platform, one floating dock, and three careening pontoons. 
Three of the docks are located in the basin of the citadel, 
the longest being only 70 metres. The floating dock 
in the Barre basin is 65 metres long, and can only 
be used for vessels not exceeding 1,500 tons. Only the 
fourth dock, or No. 4, built in 1864, and 130 metres long 
on the keel blocks, can receive the large vessels of the 
Compagnie Transatlantique. The vessels recently built 
by this company, such as the ‘‘Champagne,” 155 metres 
long, can only be received in this dock by removing some 
of the stone-work at one end. The constant increase in 
the size of the vessels frequenting the port of Havre has 
made it necessary to construct larger docks, and it is this 
work now being done on the two new docks, Nos. 5 and6, 
that is here described. 

This work was placed in the hands of Messrs. Adrien 
Hallier and Eugene Letellier, contractors for public works, 
and is briefly summed as follows : 

First—Dock No. 5 and part of its entrance. 

Second—Dock No. 6 and its entrance. 

Third—A sump to receive the drainage from the two 
new docks. 

Four th—Conduits connecting the docks with the above 
sump and the present sump. 

#ifth—The streets, working platforms, etc., around the 
docks. 

Sixth—The removal of the stone coffer-dam at the head 
of the entrance of Dock 5, and that part of the wall east 
of the Eure basin, and between the entrance walls of 
Dock No. 6. 

The following table gives the principal dimensions : 
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NAME. Noe we Remarks. 
Entrances, Metres.| Metres. 2: 
POtAU length coceiee eeawtid. ~suenis 25.80 | 25.80 ~ © 
Width at coping.............00 cece 20.00 | 16.00 5 & 
Width at bottom..........sc.ccecs: 17.96 14.18 3 
Elevation at coping.............00. 9.15 9.15 2 2 
Elevation at bottom............00.. -0.85 C.00 g 2D 
Elevation at the foundation ........ -4.85 | -4.15 : 
Depth of water on the bottom at low 8 E 
WARUEE ic iesiacdes veyed eeesiniaes 7.00 6.15 on 
Depth of water on the bottom at high a) 
WACO ici verte eh eae ime eds 8.70 7.85 © 
- 
Docks os 
L& o « 
Length on coping.........cccceaces: 163.72 | 126.72 e < a 
Length on the keel blecks.. ...... 150.00 | 115.90 — 2 
Width at coping.......cc0.0.05 sees 27.44 | 23.44 eo. @ 
Width at the bottom of the side on 
WAS iors ode. Sieber tones 18.00 14.18 a 3 7 
Elevation at bottom of foundations.| -5.10 “4.25 Qa 6s 
Elevation at bottom of rudder-pit.. ~9.60 | -8.75 a 
Thickness of the bed at the centre. 3-15 3-35 i 





Each dock includes the floor, the entrance, two parallel 
side walls united at the side opposite the entrance by a 
semi-circle, large offsets with material slides, four flights of 
stairs, two entrance conduits, two conduits to connect the 
dock with the sump, and, lastly, the sump itself. 

The concrete bottom with its brick facing has a thick- 
ness of 3™.15 at the centre of each dock. Each dock has a 
rudder-pit, which is drained by connecting with the con- 
duits under the side walls. Large cranes will be set on the 
south embankment of Dock 5, and on the north embank 
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ment of Dock 6. The two inlet conduits of each dock are 
cylindrical, opening at the Eure Basin end below the 
water, and at the other end below the bed of the dock. 

The Eure docks are emptied by means of pumps, but 
the present apparatus is not sufficient to drain Nos. 4, 5, 
and 6. Proposals have been invited for an apparatus 
capable of draining Dock 4 in three hours. 

The rudder-pits in the two new docks are to facilitate 


the unshipping and shipping of the rudders of vessels for 
repairs, etc. 


GENERAL CONDITIONS OF THE ENTERPRISE, 


Two problems had to be solved by the contractors. 
One consisted in the extreme difficulty, under the condi- 
tions existing, of finding room for the plant. On the west 
was the Eure Basin; the use of the ground between 
Docks 4 and 6 was forbidden in the specifications. There 
remained therefore only part of the ground between 
Dock 5 and the Tancarville Canal, the width of which 
was 22™. at one end and 15™. at the other end. On the 
remaining side there was only a space 7™. wide. The 
clear space north of Dock 4 had been set aside for a tem- 
porary dumping-ground for excavated material. The con- 
tractors therefore had only a passage 7™. wide at their 
disposal for the tram-road. and this could not be extended 
more than room., or it would have interfered with a swing- 
bridge over the Tancarville Canal. Asa result all exca- 
vated matter had to be taken out on the south side, and 
on this single space 7™. wide. 

The experience of the enormous drainage and filtration 
encountered when the Bellot Basin was excavated lent 
additional interest to this work, and, contrary to its usual 
custom, the Government had included the drainage in 
the contracts with the excavation, and this constituted the 
other difficulty on account of the large filtration likely to be 
met with, not only on account of the proximity of the Eure 
Basin, Dock No. 4, and the canal, but because a bed of 
gravel and sand, easily permeated by water, had to be en- 
countered, which had formerly in other work given great 
trouble. A drainage system was early inaugurated by the 
contractors, which alone made it possible to lay the beds of 
the docks. Work was begun on the north side of the 
docks, and the drainage systems were so arranged from the 
start that all waters, surface and otherwise, weré drained 
toward a given point, from whence they could be pumped 
out. This was also necessary, on account of the small 
space at the disposal of the contractors for the moving of 
excavated matter. Work was then started on the south 
sides. 

The ground consisted of a sandy clay, interspersed with 
beds of peat, until the gravel, already alluded to, was 
reached, on which the foundations of the docks were laid. 
This ground stays firm and dry on a slope of 45°, and 
could be spaded out, but the Government deemed it 
prudent, to prevent any possibility of the ground’s sliding, 
to cover the slopes with basket-work mattresses, which it 
did at its own expense. 

After a general excavation over the whole surface of r™. 
by hand, an excavator was set to work on the south side. 
This machine dug a trench 30. wide and 5™.50 deep, or 
25,000 cubic metres. The north side was excavated by 
the aid of dump-cars drawn by a 15-ton locomotive and 
filled by hand. Each car held 2 cubic metres of earth. 
On this side 26,000 cubic metres were taken out. The 
two excavations were pushed from opposite directions 
transversely until there only remained a bank 12™. wide 
between them. (See Fig. 3.) This bank was then gradually 
taken away, with the help of large wagons, until there only 
remained enough on which a track could be laid to run 
cars for further excavation. Finally even this ridge was 
removed, the earth being run out on the inclined planes 
which had then been built. - 

From this time on the contractors organized two provi- 
sional systems to get rid of the now very abundant water 
—namely, by means of ditches and pumping apparatus. 

At this point ends what may be called the first period 
of construction. There now remained to be executed the 
excavation of the part left between the top of the embank- 
ment of Dock 6 and the ditch made by the excavator, also 
the deepening of the trench at the sides to—5™-10 for Dock 
5 and to — 4™-25 for Dock 6. Then the laying of the 
beton beds, and the final arrangemente@pf the drainage. 

The order of the work was not followed as above re- 
counted, because it was possible to carry on much of it 
simultaneously. 

The first work was executed by hand with the help 
of large wagons, but presently, as depth was gained, the 


wagons were replaced by an inclined plane of o™.13 to the 
metre, which permitted of all further excavation except a 
ridge for tramway. 

The rest of the excavations were done by hand by 
Yallier’s system of cars on inclined planes. These in- 
clines were established on the south side of the work, the 
inclines being 1™.75 base to 1™. height, with a gauge 
of om.qgo, There were six inclines, working in groups of 
two, each running three cars. Each plane had two tracks, 
serving alternately for loaded and emptycars. A locomo- 
tive drew a train of eighteen cars from the excavating 
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transmission shaft, run by two stationary engines, one for 
each group of three inclines. This did not prove satisfac- 
tory, however, and an eight-horse-power hoisting-engine 
was placed at the head of each incline. The boilers were 
vertical and had twenty-four square metres of heating sur- 
face, one boiler furnishing steam for two engines. It 
required eight horse-power to operate each incline, except 
for incline No. 7, which required twelve horse-power. 
The amount carried on the inclines from January 4 to 
July 31, 1887, was 95,000 cubic metres. 

In this manner the work was pushed until the terracing 
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FIGURE 4. 


point to the inclines, leaving six at each group of two, then 
drew away the empty ones in the same manner. 

A seventh inclined plane, more strongly constructed 
than the others, for special heavy service, was located in the 
south-east angle of the excavation. The reason for having 
this incline in this location was to push the excavations on 
that side rapidly. The cars in this case are pushed into a 
cul-de-sac in sections of six and then run out together. 

An attempt was made to use some old machinery for 
operating the six first-described inclines by means of a 


of Dock 5 was complete and part of No. 6. At the same 
time the rudder pit of No. 5 was being excavated. . 
The laying of the bed of No. § was accomplished dur- 
ing the further excavations in No. 6. Then, in order to 
avoid any break in the work, and to prevent any filtration, 
the laying of the concrete was begun at the eastern end 
and carried on without intermission, covering the entire 
bed of the dock. The mortar used was composed of 500 
kilogrammes Portland cement to a cubic metre of sand. 
The concrete was made up of three parts broken stone to 
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two parts mortar. The contractors were greatly impeded 
in their concrete-making by want of space, and most of 
this work had to be done down in the south-west angle of 
the excavation. 

The concreting plant consisted of six mortar-mixers, 
each two being run by a fifteen-ho-se-power engine. The six 
machines produced 150 cubic metres per day of eleven 
hours, and supplied, by means of special cars and track, 
three concrete-mixers ; these latter produced 360 cubic 
metres of concrete per day. 

The concrete-mixers discharged through shoots o™.80 
wide into cars, each of which held two cubic metres. These 
were run on a track laid on a ridge that had been kept at 
the bottom of the dock on the south side. The concrete 
trains each consisted of six cars, a loaded train running out 
and an empty one back, propelled by 7-ton locomotives, on 
atrack of one metre gauge. As the dock-bed was con- 
creted the track was removed. 

It took 33 days and 11,000 cubic metres of material to 
concrete the bed of No. 5 Dock. During this time the 
inclines were in operation, only interrupted long enough 





relief-pumps, was of 50 horse-power. They were originally 
condensing engines, but it became necessary, on account 
of the constant work, to remodel them so that they could 


_ be worked either as condensing or as high pressure. 


The pumps discharged 25,000 cubic metres per hour, 
the engines running at 120 revolutions. The water was 


_ pumped into areservoir, and from thence by a subterranean 


conduit was discharged into the Tancarville Canal. 
The sump to receive the drainage of the docks was a 
special work. . Its close proximity to the Government's 


| plant for emptying Dock No. 4 made it necessary, for pru- 


dential reasons, to use a special caisson on that side, which 


_ was first worked openly, but finally with compressed air. 


On the Ist of last September the bed of Dock 5 was 


_ complete, and neady all of the bed of Dock 6. The rud- 


der-pit of No. 5 was finished, and that of No. 6 in process 
of excavation by compressed air. There then remained 
to finish the entire work, the excavation for the side walls 
of No, 6, the removal of the Eure coffer-dam, the clearing 
away Of the old side walls and masonry, and .the comple- 
tion of the emptying conduits which the contractors 
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when one was reached by the concrete gang to raise the 
lower end to concrete beneath it, and then replace the 
same, 

The last portion of the work was the building of the 
main sump. The specifications required that the contract- 
ors should keep the infiltrating waters drained down to 
— 7].10, or 2M. below the bottom of the excavations. 
The main sump is circular and is sunk to a depth of 
— om-ro, It has a sheathing of plate-iron o™-008 thick 
and 1m. high. The main drain between the two docks 
was So arranged as not to interfere with the rest of the 
work, and drained into the main sump. _ It also carried off 
the waste water from the four pumping systems ; each sys- 
tem consisting of two connecting-pumps. 

The pumps were furnished by the Messrs. Dumont. Six 
were of the type No. Io, and the other pumps, only to be 
used as reliefs, were of the type No. 8. The discharge- 
pipes of the first were o™.30 diameter ; the two other were 
om.25 diameter. The engines, placed on concrete founda- 
tions some distance back from the excavations, were fur- 
nished by Messrs. Weyher & Richmond. Three were of 
70 horse-power, and the fourth, designed for running the 


ca 


expect to accomplish in a braced open cut, except at the 
junction of the two sumps, which would have to be done 
with compressed air.” , 

Messrs. Hallier & Letellier are highly complimented by 
the writer of the article in the Genze Civil for the excel- 
lent manner in which they have surmounted the difficulties 
in their way and have quickly accomplished their work in 
spite of limited space and infiltering waters. 


PARAMOUNT REQUIREMENTS OF A_ NA- 
TIONAL BUILDING FOR CUSTOM-HOUSE, 
JUDICIAL AND POSTAL PURPOSES.* 


BY M. E. BELL. 

(Late Supervising Architect, U. S. Treasury Department.) 

Mr. President and Professional Brethren :—The Secre- 
tary of our Institute has selected as the subject of this 
paper the ‘‘ Paramount Requirement of a National Build- 
ing for Custom-House, Judicial and Postal Purposes.” 
The obligation was suggested to me, no doubt, because 
of my late incumbency of the office of Supervising Archi- 
tect of the Government at Washington, and because 
nearly four years of my life has been devoted wholly to 
the work of that office, which, at this time, has upwards 


~ *A paper read at Convention of American Institute of Architects, 
Chicago, October, 1887. 
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of eighty such buildings under its management and in 
course of construction. By referring to my subject in 
detail, I find that I am requested to treat of ‘‘ paramount 
requirements ’”’ as regards site, construction, disposition of 
space, arrangements of water-supply, day and night 
illumination, ingress and exit, heating, ventilation, hygiene 
generally, and provision against conflagration, as w ell as 
any other points involved in this special theme which my 
studies and experience have led metoclass as import- 
ant. Iconfess at the start that I hesitated long and seri- 
ously before accepting such an obligation, because I think 
when all the subjects mentioned are thoroughly digested, 
including those that I might class as important, there is 
very little left to discuss from the practical standpoint of 
our profession ; and when the obligation is coupled with 
the request, oft repeated, that the paper shall bea short 
one, the obligation seems all the more difficult. 

I have accepted it, however, not that ! have hopes of 
presenting anything novel or entertainitfg to this conven- 
tion, so many members of which are twice my own age in 
the practice of our profession, but with a most sincere de- 
sire that the subject of our national architecture shall be 
taken up at this time, treated of, agitated and talked over 
until our ideas are crystallized and put into practical shape, 
so that they can be understood and considered by an in- 
telligent public and their representatives in Congress. 
The whole theme is so grand, so ennobling, so far-reach- 
ing in its results for the glory of our profession, that to be 
brief is well-nigh impossible. 

The obligation includes a hasty treatment in detail of 
each subject suggested, and necessarily involves the con- 
sideration of the Architectural Department of our Gov- 
ernment at Washington. After the bill for the erection 
of a national building has become a law, the ques- 
tion of a proper site is the first consideration. The 
system by which the sites have been generally se- 
lected was, for the Secretary of the Treasury to 
appoint a commission of not less than three not more 
than seven: gentlemen, residents of the city where 
the building is to be constructed, with instructions to rec- 
ommend a suitable site, and, in most cases, the recom- 
mendation of these gentlemen has been approved. 
Theoretically, it is quite natural to suppose that the gen- 
tlemen so selected would perform their part with honor to 

‘themselves and to the satisfaction of the department. The 

facts do not bear out any such supposition. The question 
of What the site was to cost, and its relation to the total 
amount of expenditure fixed for both site and building, 
rarely entered into the question with them, excepting, 
perhaps, to see that the price paid was not exorbitant. 
Such committees were nearly always swayed by personal 
interest, local influences, such as a newspaper, a brother 
member of the church, a warm personal friend, a poor 
widow woman, or some other creature that was found to 
be the governing cause in the case. The sites so selected 
were frequently of insufficient area, at times largely in 
excess of what they should be as to cost, not properly 
located for Government business, nor for the accommoda- 
tion of the public; examples of which are to be found all 
over the country. When the site selected was found to be 
too small, it was after the buildings had been constructed, 
and the Postmaster and other Government officers at- 
tempted to transact business in their new quarters. To 
obtain ¢hen additional grounds and enlarge the build- 
ing was the only alternative, and when accomplished, was 
always expensive, and seldom satisfactory. The system 
now in vogue is to advertise in local newspapers for a site 
for the new building, thus allowing those who may so 
desire to submit his or their proposal. A stated time is 
fixed when an agent of the department is sent to witness 
‘the opening and to hear what may be classed as public 
opinion. Each site is then visited and inspected by the 
agent and its price and eligibility taken into account. 
Upon the written report of the agent to the Supervising 
Architect, and in turn his recommendation to the Secre- 
tary of the Treasury, action is taken, and the question of 
site, so far as the Treasury Department is concerned, is 
settled. 

All papers are then given to the Attorney-General, and 
upon his certificate that the title is valid, the site is paid 
for. The paramount requirements are properly met by 
taking into account the area required for the present 
volume of business, and for future growth of population, 
and consequent enlargement of the building, which 
should always be well and _ carefully provided for. 
The site selected should be at the angle of a 
square, and with its main facades to the south 
and east, for proper light and the accommodation of 
the public. The area in all cases should be sufficient, so 
that an undivided space of not less than thirty feet can be 
maintained‘upon the two inner facades, as a proper pro- 
tection against fire from adjacent property, and for a 
proper circulation of air, and the admission of light. In 
considering the building proper, the question of the mater- 
ial entering into its composition will largely depend upon 
its geographical location. It should always be a fire-proof 
building in every sense of the term, and so planned that 
additions can be added providing increased accommoda- 
tions when necessary, while the architectural harmony of 
design is maintained or increased. The interior should be 
constructed of the most lasting and durable finish, such as 
polished domestic marble, encaustic tiles, terra-cotta and 
plate-glass. Large openings in walls should occur where- 
ever consistent with permanent and safe construction for 
a thorough diffusion of light. The floor and roof con- 
struction should be of iron or steel, fire-proofed, and with 
fillings of terra-cotta. Inthe important question of roof 
construction, the best results have been obtained by the 


use of porous terra-cotta sheathing, set in lime mortar and 
bolted to T-irons, the whole surface covered with coal, tar 
or pure asphaltum, with roofing prepared paper, rolled on 
while the tar or asphaltum is still hot. The paper will 
then adhere perfectly and preventthe passage of moisture, 
fine drift snow or rain. After the paper is applied the val- 
leys, hip-rolls, gutters and flashings are formed in copper 
when tne whole is slated with 5, thick slate, bolted to 
place with bolts having countersunk heads ard with nuts 
and washers. When so constructed it can be safely plas- 
tered upon the under side, will be durable, and will be 
found to assist very materially in the heating and ventilat- 
ing of the building during the cold season, and in the end 
will be found to be the most economical. In this respect, 
however, I do not place myself in competition with those 
architects who employ the flat roof or no roof at all. To 
me any detached building where the climate is as it is in 
every locality of our country, without a roof to be seen is 
an architectural innovation. Inthe distribution of floor 
space, the basement will be generally occupied for storage 
purposes, heating, ventilating and lighting apparatus, 
eievator pumps and machinery. The first floor of the 
building should be sufficiently elevated, so that the base- 
ment can be well lighted without areas, making it available 
for practical use, and giving a more imposing exterior. It 
will be entirely taken up by the Post-Office Department, 
with its main working room, Postmaster’s public and pri- 
vate office, the Assistant Postmaster’s room, Money Order 
and Registering Department, Mailing Clerk’s retiring room, 
with stairs, halls, and elevators The second story wil! pro- 
vide accommodations for the Internal Revenue Collector’s 
offices, the United States Marshal's public and private 
office, and quarters for the United States Coast Survey. 
The third story will be arranged to accommodate the 
United States District and Circuit Court, with private 
rooms for the judges, their clerks and library, the United 
States District Attorney's room, besides lawyers’ consult- 
ing room, with witnesses’ waiting-room adjacent, jury 
room, halls, stairways, and elevators. The heating of 
the building should be, in nearly all cases, a Jow-pressure 
indirect, mechanical steam-heating and ventilating appa- 
ratus. The boilers and all the radiators should be massed 
in the basement, and by meuns of a fan the atmosphere of 
the entire building should be placed ina plus condition, 
and the supply of fresh air and the ventilation regulated 
as required by the temperature upon the exterior. The 
supply should be distributed at the ceiling in all cases, 
while the ventilation is operating at the bottom of rooms 
and hallways. The lighting of the building should be by 
the incandescent electric light, the entire plant to be the 
property of the Government, and under the control of a 
competent engineer in charge of the heating apparatus 
and elevator machinery. Provision should be made for 
rain-water supply, by the construction of large cisterns 
outside of the building, into which all conductors should 
discharge. The tank in the attic should be provided with 
pipe and connection hose on the different floors for use in 
case of fire. For other purposes the city water-supply 
generally proves everything that 1s desired. What may 
be considered as the ‘‘ paramount requirements” of the 
building in question, then, can be properly condensed 
into three prime factors: First, a sufficient sum of money ; 


second, architectural knowledge to properly apply it ; and 


lastly, legislative authority, such as is sometimes obtained 
by accident, seldom by intention. With these three fac- 
tors given, the solution of the problem would be an easy 
one, and would be uncerstood as well fora national build- 
ing as for any other. That they are not given factors in 
the problem is known to you all, and further treatment of 
my subject brings me at once to the consideration of the 
present system by which our national buildings have been, 
and are now being, constructed. As to the question of 
money available to construct a building, it is a fact that as 
many bills are passed by Congress and become laws, 
authorizing the construction of buildings, restricting and 
conditioning with great caution the expenditure, and yet 
omitting to appropriate one dollar, as are passed where 
the total amount to be expended is appropriated and 
made available as it should be. The great . majority 
of bills that are passed, and by which the Treasury 
Department is governed, for public buildings, appropriate 
only a small percentage of the amount fixed in the bill, as 
the total limit of cost. It is evident. therefore, that the 
Architectural Department of the Government cannot be 
called to account for the notorious delays and consequent 
additional expense in their construction. Having author- 
ized the erection of a building, why should not the full 
amount required for its construction be appropriated, so 
that the work of construction may be carried on with dis- 
patch, and upon sound business principles? That it is 
not so is a most unaccountable fact upon any other than 
political grounds. The Lower House of Congress being 
Democratic and the Senate Republican are trying to make 
arecord for economy in appropriations, and while it is pos- 
sible to pass bills for necessary building, the appropria- 
tion committees decline to appropriate the money, and, 
in my judgment, must assume the responsibility for every- 
thing resulting from a policy of inadequate and dribbling 
appropriations. In considering the second requirement, 
that of architectural intelligence, that of the Supervising 
Architect of the Treasury should be without limit. Under 
the present system this is certainly a ‘‘ paramount neces- 
sity.” He should be so endowed, that at will, should Con- 
gress vote the erection of forty buildings at one time, as did 
the Forty-Seventh Congress, his ability will be sufficient. 
With eighty new buildings in course of construction, 
he is expected to make no mistake, and to do all the archi- 
tectural work with the same facilities that were once re- 


| quired for ten buildings. What may be classed as archi- 


tectural is but one portion of his work; he is necessarily 
an executive officer, and attends personally to a corre- 
spondence of upwards of three thousand letters per month, 
besides hearing contested cases of contractors, holding 
counsel with Congressmen, Senators and other Govern. 
ment officials. His immediate official superior, the Secre- 
tary of the Treasury, may require some education in the 
ethics of architectural details with which he is not familiar, 
and it is one of the duties of the Supervising Architect to 
be especially devoted to his case. If, as in my own ex- 
perience, there should be a Folger, a Gresham, a McCul- 
lough, a Manning, and a Fairchild in the space of four 
years, his duties in this regard are not lessened. Concern- 
ing his professional brethren criticism has generally fallen 
upon him for the architectural taste or style which 
he employs. It is generally admitted that in a national 
building it is the crowning element in its relation to the 
public, posterity and history. How important, then— 
paramount, indeed—that it should be consistent with the 
requirements of our people and their peculiar institutions ! 
There should be, in my humble judgment, no hide-bound 
fetters holding our national architecture to the rigid 
rules of the classics, but an absolute freedom and emanci- 
pation of design in which the governing spirit shall be 
that of utility, durability, truthfulness, and harmony. I 
abhor a false window as I do any other kind of a lie. The 
national building, therefore, should, in its every feature 
of design, be of a style consistent with our education and 
temperament as a people, and a monument in history to 
our highest art and culture. The time allotted to this 
ee is so limited that for further information upon this 
actor of national buildings I am compelled to refer you 
to ‘‘The History, Organization, and Function of the 
Office of Supervising Architect” of the Government, pub- 
lished by the office in the year 1886, and obtainable there 
on application. ‘ 
| As to the third condition, it is paramount that Con- 
gress, in order to embrace in a bill for the construction of 
a national building the proper legislation, should have 
sufficient data and knowledge of each case upon which to 
base an opinion. The facts are, that in the past Congress 
has seldom sought such information. If the language of 
a bill and the limit of cost were as they should be, it was 
purely accidental, the general intention being to get the 
building started and correct everything at some future 
session. The unsatisfactory result of this part of the 
present system are known to you all. I might go much 
more into detail by way of illustration, but our country 1s 
full of object lessons, and time will not permit. I will 
close with but a few remarks as to a remedy. Certainly 
hothing will be done towards correcting the present sys- 
tem, until the architectural profession take the initiative 
and formulate something better, and the responsibility for 
jts continuance rests solely upon them. Congress will be 
found willing to enact into law any bill which can be 
shown to be in the interest of a better architecture and a 
more economical administration. The first step, there- 
fore, is for the American Institute of Architects, together 
with the Western Association, to formulate and agree. 
upon a measure which meets every phase of the case in 
detail, and which, when presented to Congress, will be the 
basis upon which every architect and the public at large 
can intelligently demand its enactment into law. If we 
ourselves are incapable of this, complaint and fault-finding 
with the present system and its work will be useless. The 
objects to be attained are a higher art in the National 
Building Architecture and a more effectual and economical 
administration in their construction. The public are much 
more interested in this matter than are the architects them- 
selves, and ignorance of the subject is our enemy to fight. 
Our architectural journals and the public press are the 
means by which to get the proper information to the 
people, and when there its effect will at once be felt 
in Congress. Personally, I have not hesitated to go on 
record in my reports to the Secretary of the Treasury as 
to what, in my opinion, should be done and which in 
general terms is to create a commission or board of public 
buildings, composed of the Supervising Architect, an 
assistant supervising architect, a heating, ventilating and 
Sanitary engineer, and a master builder, with the Secre- 
tary of the Treasury as ex-ofhciomember. Weare happily 
reaching an age of specialties, and it is but reasonable 
that those who are experts in a special branch of work 
should be the safest and best guides to success. The 
combined intelligence of such a board will justly inspire 
confidence in the public mind and also in Congress, while 
our profession can safely trust the question of competitive 
plans to their judgment. I am as much opposed to a pro- 
miscuous competition for a national building as I am to 
one for a private or any other public building, and what 
architect, who has obtained by ten or twenty years’ of 
laborious study. hard work and responsibility a just re- 
ward in reputation, would care to risk it with those so- 
called architects who have nothing to lose and everything 
to gain. There should, therefore, be a standard adopted 
among architects which shall determine effectually their 
claims to the title, upon the corner-stone of which should 
be inscribed indelibly the words Honesty and Ability. 
Life is too short for further delay. Let the work 
already performed in this direction be weighed for what it 
is worth ; but let not this convention adjourn until it has 
gone on record as to what it knows about the paramount 
requirements of a national building for custom-house, 
judicial and postal purposes. 
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RECENT WATER-WORKS CONSTRUCTION. 
No. XV. 
COHASSET MASS.* 


THIS pretty seaboard town lies on the line of the Old 
Colony and South Shore Railroads, 
from Boston, and contains some 3,000 inhabitants. There 
is no manufacturing and scarcely any trade or commerce 
in the place, but it furnishes a home for Boston merchaats, 
and the remnants of a once profitable fishing business may 
be discovered by the curious observer. 

The usual preliminary talk about a water-supply for the 
town began about two years ago, but not until the close 
of 1885 was any important step taken. At that time Mr. 
Daniel N. Tower, a civil engineer, well known along the 
South Shore, took up the matter in earnest, and, having 
succeeded in enlisting Mr. Charles S. Bates, a wealthy 
summer resident, the construction of a first-class system of 
water-works was assured. Work was fairly begun in May, 
1886, and the main lines, reservoir, and pumping-station 
were completed by December. The work of laying ser- 
vices has been commenced. The interesting portion of 

the plant is found in that devoted to supply. 

In a meadow lying on the westerly side of the railroad, 
and forming an evident basin for no inconsiderable water- 
shed, are sixty-five driven-wells, 2 inches in diameter, 24 
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feet apart and driven from 30 to 40 feet deep. Four feet 
below the surface these wells are connected by horizontal 
cast-iron mains of diameters varying from 4 to 10 inches, 
and connecting, as shown in Figs. 1 and 2, with a sand- 
box and gate-house. As the water leaves the cast-iron 
sand-box through the ro-inch suction it must first pass 
through a screen of copper wire. It is worthy of note 
that an air-chamber on top of the sand-box, which was 
thought essential in the construction of the driven-well 
system at Hyde Park, has been omitted at Cohasset with 
good results. ‘The meadow is nearly a mile from the salt 
water of the harbor, but its surface is only 4.65 feet above 
mean high tide. The brook shown in Fig. t usually runs 
dry in summer. 
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As a rule, the wells go through the following strata: 
Meadow muck, 1 foot; clay, 5 feet; sandy loam, 8 to 10 
feet ; gravel, 1 foot; blueclay, ro to 15 feet, and then into 
a good water-bearing gravel of unknown thickness. 

The pumping-plant consists of a brick engine and boiler- 
house, 26x49 feet, with 12-inch walls and a hip roof of 
2-inch hard pine plank covered with selected slate, a Blake 
compound condensing duplex pumping-engine 8x16x8% 
X12, capacity 750,000 gallons in 24 hours, and one boiler. 

There are six miles of cast-iron mains, the largest being 
twelve inches in diameter. The reservoir is on the crown 





* No. XIV., The Water-Works of Calais, Me., was published on 
page 519, issue of October 8, 1887. 


about an_ hour - 
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of James Hill, south-east from the heart of the town and 
the pumping-station. It has a capacity of 14 million gal- 
ons, and is in construction identical with the one built for 
Hyde Park, Mass. 

Plans for this and all other portions of the work were 
prepared by Mr. Tower under the guidance of M. M 
Tidd, C. E., of Boston, who was engaged as consulting 
engineer. 

The reservoir was built and the street-mains were laid 
under contract with W. C. McClallan, of Boston, and the 
work was performed in a thorough and satisfactory man- 
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ner. Much of the main-pipe trenching ran through hard 
granite ledges, and about 1,200 cubic yards of ledge was 
removed by ‘‘ Rackarock’’ powder and steam-drills, at a 
contract price of $3 per yard. 

The works cost about $75,000, and are owned by the 
Cohasset Water Company, of which Charles A. Welch is 
President, James H. Bouvé, Treasurer, Caleb Lothrop, 
Registrar, Charles S. Bates, Managing Director, and D. 
N. Tower, Superintendent. 


PAVEMENTS AND STREET RAILROADS. 
No. XX. 
(Continued from Vol. XVI., page 710.) 
WOOD PAVEMENT IN THE METROPOLIS. * 
CORRESPONDENCE. 


THE author having alluded to the wood pavement laid 
down by the Improved Wood Company in Paris, he would 
make some remarks on that interesting work, having 
watched it daily from its beginning. It had been carried 
out in September, 1881, on a portion of the Boulevard 
Poissonniere, of the Rue Montmatre, anda cross-road 
formed by the two. The gradient of the former was nearly 
four in 100. It had been laid by skilled English work- 
men, with the thicknesses of concrete and wood as above 
stated, and had resisted up to the present some of the 
heaviest traffic in the world. It was fair to state, how- 
ever, that the winters of 1881-2-3 had been remarkably 
mild, and the summers of 1882-3 remarkably cool. In 
March, 1884, the first repairs had been effected, and now 
(July, 1884), although the road was in good order, some 
of the sets had become spongy, and those in the lines of 
trafic were rounded at the edges. On a wet day the 
wheels of the omnibuses, by expressing the surface-moist- 
ure, left seemingly white tracks behindthem. Now, large 
surfaces of wood pavement were being laid all over Paris, 
chiefly in substitution of macadam, and four rival con- 
tractors were inthe field. The price for all is as near alike as 
possible, say 23 francs the square metre, or 14s. 10d. the 
square yard ; but it must be noted that the Paris octroi on 
cement was 12 francs the ton, and on wood 7 francs 50 
cents the cubic metre, which increased the cost price by 
about I franc 50 cents the square ‘metre, or say Is. the 
square yard as compared with that of London. The sys- 
tem of deferred payments had been, adopted all round; 
the prime cost of 23 francs was spread over a period of 
eighteen years, interest and compound interest being 
allowed on both sides at the rate of 7 per cent. ve annum. 
This gave two francs 35 cents per annum for first cost, to 
which was added for maintenance 2 francs 50 cents per 
square metre per annum, equal to 4 francs 85 cents per 
square metre per annum for first cost and maintaining, 
for a period of eighteen years, or 3s. Id. per square yard. 
This price had been subsequently increased so as to 
include demolition of old roads, but to a slight extent 
only. When M. Léon Say was Prefect of thg Seine, in 
1872, he repudiated the system of deferred payments, 
stating that it was a disguised loan, and that a municipal- 
ity could always borrow money for work at a lower rate of 
interest than from a contractor. The above price was 
about what the author considered a good contractor's bar- 
gain, as made by the Improved Wood Company in 1876, 
for the maintenance of Piccadilly roadway for fifteen 
years. It had often been remarked that the materials for 
making roads were few, say stone sets or flags, wood, 
macadam, asphalt, the tesselated pavement laid in con- 


* A paper by George Henry Stayton, Assoc. M. Inst. C. E., and 


printed in the Minutes of the Proceedings 


Fig. 8 
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crete by the Romans, and lava flags, as in Naples and 
Catania. Macadam was certainly condemned for heavy 
traffic in all large towns as being too costly in mainte- 
nance and too disagreeable owing to its dust and mud, 
choking of drains, making mud-banks in rivers, etc., and 
the tendency of the day was to substitute for it a noiseless 
pavement. The macadamized road of the Champs Ely- 
sées, Paris, now nearly all replaced by wood, cost for 
maintenance 17 francs per square metre per annum, say 
13s. 8d. per square yard ; that of the Boulevards, 6s. 8d. 
per square yard. The proper way to lay wood was upon 
a smooth cement concrete. Concrete was being uséd in 
Paris now ast foundation for granite sets, as in Berlin 
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and Vienna. Wood might answer for wide, well-ventilated 
thoroughfares, but to use it for narrow streets was anti- 
hygienic. Wood absorbed the urine of horses and the 
diluted filth of the streets ; horse-dung clung to it, and in 
dry weather it gave rise to horse-dung dust. 

For traffic, wood was excellent for the first two or three 
years, but as soon as it became fibrous and worn, like an 
old tooth-brush, it would certainly give off poisonous ema- 
nations under a hot sun, and remain damp in winter. It 
lacked that first quality for a hygienic roadway of imper- 
meability ; and was far less durable than asphalt ; for 
Cheapside, laid in asphalt in 1878, had never been re- 
newed, and its repairs had never stopped the traffic for 
one minute since it had been laid, whereas wood was 
entirely renewed in six to seven years. It might be safe- 
predicted that a reaction would set in against wood within 
the next few years. The Paris engineers stated in article 
19 of their specification for wood pavements: ‘‘ The ad- 
ministration reserves to itself the faculty of suppressing at 
any time any part whatever or even the whole of the roads 
paved with wood.” He might add that the cost of the 
compressed asphalt pavement now being laid round and 
inside the new Hotel des Postes, Paris (about 10,000 
square metres), consisting of a 6-inch Portland cement 
foundation and asphalt 2 inches thick was 1g francs 50 
cents the square metre, say 12s. 5§¢. the square yard, and 
the yearly maintenance for ten years 2 francs per square 
metre, or Is. 4d. per square yard. Inthe Rue de Riche- 
lieu the two systems of noiseless roadways, asphalt and 
wood, had been laid this year side by side; a few years 
would prove which of the two possessed most durability. 

Mr. H. Faija said that as it seemed to be admitted that 
the life of wood pavement was dependent, to a rather im- 
portant extent, on the foundation on which the wood- 
blocks were laid, he agreed with the author that it was 
better to have good, clean ballast for the formation of the 
concrete, than to use the broken granite which existed in 
the old roadway, from which it would be hardly possible 
to make a good concrete. Even after the granite had 
been screened it was very dirty, and all the holes and 
interstices, which for the production of concrete should be 
filled with cement, were filled with dirt. Then, again, the 
screening removed not only the dirt, but also the smaller 
pieces of stone, leaving only the large pieces, so that to 
secure a sound concrete a much larger quantity of cement 
would have to be used than was necessary with the bal- 
last. But as this extra amount of cement was not used, 
the concrete was very rough, very open, and consequently 
neither strong nor sufficiently smooth to receive the 
blocks ; it was therefore necessary to lay a surfacing of 
sand and cement on which to set the blccks. This sur- 
facing must, in time, break up and become reduced to 
powder, for it had not a thickness sufficient to resist hard 
wear,nor was it homogeneous with the concrete underneath. 
The author had stated the cost of the concrete at 2s. 34d. 
per square yard, and it was therefore evident that if the 
concrete had to be relaid or materially repaired every 
seven years when the blocks were renewed, the mainten- 
ance would be considerably increased beyond the figures 
given in the paper; and might probably account for the 
high cost of maintenance which exist in the Holborn Dis- 
trict. In fact, the concrete should be regarded as the per- 
manent road which might from time to time be covered 
with wood or other material more suitable than itself to 
the requirements of the traffic. Theconcrete to be thus 
permanent should be one homogeneous mass throughout, 
without surfacing of any kind, such a concrete as resulted 
from a well-proportioned aggregate properly manipulated 
and he therefore was certain that in putting a well-made 
concrete under the wood blocks, the author had acted to 
the best advantage for his vestry. 

(To BE CONTINUED.) 
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WARMING THE WESTCHESTER COUNTY 
ALMSHOUSE BY HOT WATER. 


ON account of the interest now being taken in hot- 
water work we have gone to the trouble and expense of 
working up the heating-apparatus, etc., of the Westchester 
County Almshouse, at East View, Westchester Co., N. Y., 
just as it has been put in by the Denny Bros. Co., of this 
city, that our readers may have as great facility to see 
what has been done there in this line as if they visited the 
institution. 

Figure 1 is a plan of the rooms of the building that have 
been warmed by this system, and which have been tested 
during one winter, 1886-7. They comprise all of the 
rooms of the first, second and attic stories of the main 
building, and the first and second stories of the hospital 
building; the asylum wing being as yet heated by the 
furnaces. The building is a very old one, of solid ma- 

.gonry, and is in good repair. 

Figure 2 shows the basement plan and the position of 

the pipes and boilers, as well asthe male and female 
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dining-rooms, keepers’, and other rooms that are warmed 
in the basement. 

Figure 3 is an isometrical drawing of all the flow-pipes 
as they are used and their sizes, and areference to the plan 
(Fig. 2) shows plainly their relation to the building. The 
return-pipes, not shown, are almost identical with the 
flow-pipes so far as position is concerned, and in size they 
are equal. fe 

It will be noticed a separate flow and return pipe is 
used for each floor, with the exception of the third, which 
is warmed by branches of the second-floor system. The 
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basement contains about 450 square feet of surface, not con- 
sidering the surface of the mains, and for this amount of 
surface, under the limited height of the basement, eight feet, 
the main or flow-pipe C starts 214 inches in diameter from 
the cross-drum at boilers and is carried up to the level of 
the second filpor (a), within acloset, where an air-chamber 
and air-vent is attached, thence down again to the level of 
of the basement ceiling, close under which it runs, At 
the hall under the centre of the main building it reduces 
to 2 inches, and at the end it is 144 inches to the two last 
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coils. Its branches are 1% and 1% inches to the coils— 
1¢ inches to coils of 50 square feet and 14 to larger coils. 
The return-pipes are similar, but in this case are on or near 
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the floor so as to get the water back to the boilers, as the 

heaters are nearly as low as the bottoms of the boilers. 
The loop a, Fig. 3, with air-chamber, was introduced for 

the purpose of quickening the circulation tothe lower floor. 


FIGURE 2. 


The up-leg of the loop and the pipe from the boiler is 
carefully covered, the object being to secure as great a 
difference of temperature between the legs as possible, or, 
in other words, to secure a greater loss of heat in the down- 
leg, and consequently maintain a greater constant differ- 
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ence of the density of the water in the legs. The motive 
power, then, for the basement—considering gravitation as 
the cause of motion—is in the down-leg of this syphon 
and the pipes which drop to the coils and heaters and the 


_heaters themselves. 
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The amount of heating surface on the first or principal 
floor, main building, is about 1,383 square feet, part Bundy 
hot-water radiators and part box-coils. A close study of 
the plan will show the different locations, the coils being 
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marked ‘‘ Box-Coils,” and the radiators ‘‘ Rad.”” There 
is no advantage in the use of radiators or coils in one 
position over another, excepting appearance, the radiators 
being in the best-finished rooms, parlors, etc. 

About 843 square feet of this surface is in the centre 
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building—first floor—and 540 square feet in the nursery 
and hospital. The pipe to the main part of the building 
(A) starts three inches in diameter and runs, as shown, 
under the basement ceiling. About the middle of the 
building, under the hallway, it reduces to two inches, 
thence runs to the end of that diameter. To any one 
particularly interested in the matter, all its branches can 
be traced in Fig. 3, with their sizes, etc. The pipe to the 
nursery and hospital part is 24 inches (A, right, Fig. 3), 
and is run as shown and marked, and requires no more ex- 
planation from us, as it may be traced on the drawing easily. 

The pipe B B in the drawing is for the second and 
third floors. It is 3 inches to the main building and 24% 
inches to the centre building. and can also be traced, 
with the quantity of surface, at each branch. 

In a tew cases a pipe branches to two radiators, or coils, 
but usually a separate riser goes to each heater. The 
third floor, however, is always a continuation of the 
second story riser, though of a smaller size. 
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BOILERS. 


The boilers used are shown in Figs. 4, 5, 6, and 7, 
being respectively longitudinal section, front and side 
elevation, and grourd plan. 

They are Garth’s twin hot-water boilers, and each con- 
tains 700 feet of extra heavy 14-inch pipe. They are 
separately connected, as shown, by a 6-inch header, with 
4-inch connections from each boiler. 

The drawings show thoroughly what the boiler is, and re- 
quire very little description from us. They are, in brief, 





PLAN oF Brickwork For FURNACE. 
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box-coils, with the fire-box or furnace sides formed by 
flat coils. The heat of the fire, after leaving the furnace, 
is made to travel about the baffle-plates D D to the top, 
thence down the rear to the flue F. Doors are provided 
for cleaning at the sides A B, so as to reach all the tubes, 
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and the door C is to remove ashes from the flue F. The 
dimensions of the walls, etc., on the ground plan are 
given. The elevations show the positions of the stop- 
valves and ccnnections, and also the fire and draught 
doors. Each boiler in this case has a separate chimney. 
‘Lhe total heating-surface in the building is about 3,860 
square feet, not including any of the running pipes. The 


boiler surface is about 700 square feet; the total area of | 


the flow-pipes 29.1 square inches. 

The expansion-tank is in the attic, and is connected 
with the headers of the boilers inside all valves by a I-inch 
pipe. The pipe connects with the bottom and side of the 
tank, the side connection being to prevent hot vapor 
escaping within the water. Its capacity is 18 gallons, 
and it has a water-glass two feet long. 

The extreme length of the buildings is 200 feet, and 
the ceilings of the first and second stories are 10 feet g 
inches and 10 feet 6 inches respectively, so that any one 
who is interested in the ratio of heating-surface to cubic 
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contents of rooms, etc., can approximate the latter by 
dividing the whole length into tenths and hundredths 
and using it for ascale. 

The contractors were the Denny Brothers Company, of 
34 Park Place, and their engineer who carried out the 
work was Mr. W. M. Mackay. The Heating Committee 
were Messrs. Miles Adams, Joseph B. See, and Moses W. 
Taylor. 





SOME SKETCHES OF PLUMBING IN THE 
RESIDENCE OF WILLIAM F. WELD, ESQ., 
BROOKLINE, MASS. 

No. III. 

(Continued from V. 1. XVI., page 743.) 

IN our last issue we treated of the water-supply of this 
building. The tanks, Fig 7, there shown have a peculiar 
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arrangement of overflow-pipes. Ordinarily tanks have 
overflow-pipes open to the roof-gutters of building, with 
perhaps a running trap in them to prevent the ingress of 
cold air, or they are trapped and arranged like other fix- 
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tures when they must go to a sink which connects with 
tie sewer. The objection to these contrivances is the 
danger of syphoning or forcing the traps, or of their being 
evaporated or frozen. To overcome this the arrangement 
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shown in Fig. 7 was devised. 
nection taken from the tank and carried up outside of it 
to the water-line, thence down to the roof-gutter. A vent- 
pipe runs from the top of the overflow thus formed to pre- 
vent syphoning, should it become changed during the 
period of relieving the tank. Of course, with this arrange- 
ment, the trap can never be emptied while there is water 
in the tank, nor can cold air blow in to freeze the water. 

Underneath the tank is a leaden safe, with drip-box for 
trap, etc. This box has a safe-waste trom its bottom in 
the usual manner to a sink in the basement. All the run- 
ning pipes of the house are treated in the same manner as 


| shown in Fig. 8. 


Figure 9 shows the details of a basin. The exposed 
pipes are all polished and plated brass put together with 
brass unions. Figure 9 shows a detail of the arrangement 
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It is simply a bottom con- | 
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of the bath-tub and wash-bow] shown in the bath-rcom, 
Fig. 10. The bath-tub 1s ceramic ware, with a standing 
overflow. The bowl is an ova] Pemberton bowl of large 
size, and the general appearance and arrangement of the 
room can be obtained from the sketch. 
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FIG. 9. 

Figure 11 is a special arrangement of photographer's 
sink fitted on the top floor of the house. It is made of 
soapstone 134 inches thick, and has a drain-board at each 
end. The length over all is five feet. The length of the 
sink proper in the centre is three feet, by two feet wide, 
and its total height, including back, forty-two inches. It 
is set on an oak frame with heavy turned legs. The 
whole is set in a large leaden safe in the floor of the dark 
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for the purpose indicated. These two classes of steam- 
elevators may be classified as: 

(a) Intermittent. (4) Continuous. 

The second general classification—viz., the hydraulic 
elevators—are those in which the static pressure or head of 
water is the source of energy, and is employed ina hy- 
draulic engine. This static pressure may be due to either : 

(a) The natural head of the fluid, as in the case of many 
cities where the source of supply is higher than the point 
where the water is used. 

(4) The artificial head produced in a city water system 
by pumping from the source of supply toa higher reservoir, 
a stand-pipe, or, as in the case of the Holly Water System, 
by pumping directly in the pipes, 

(c) The artificial head produced locally in a building by 
the use of asteam-pump to give head to the water by pump.- . 
ing to an elevated tank, or else to deliver water into-the 
hydraulic engine. 

The third general classification—viz., the belt system of 
elevators—includes those in. which the prime mover is of 
sufficient size to run an elevator in addition to its usual 
load, by means of shifting belts on fast and loose pulleys. 
This class of elevators is similar to the continuous steam- 
elevators above described, with the exceptions that there is 
no direct contrivances for the reducing of either pressure 
or speed, except the ordinary governor, when the elevator 
is not in operation, in the motor, and that the motor is 
used for other purposes beside the elevator. 

For the sake of simplicity in our consideration of econ- 
omy, we shall designate the respective classes as follows: 

A. Intermittent steam-elevators. 

B. Continuous steam-elevators. 

C. Hydraulic elevators actuated by the head of water 
derived from a city street-system. 

D,. Hydraulic elevators actuated by the head of water 





"SINK IN RESIDENCE oF \/M *F -WeLoO-Esq: RBRooniuuine: Mass: 


FIGURE I1. 


room, the safe being depressed about two inches below 
the actual floor-level. The legs of the sink, which rest in 
the safe, are set into leaden cups that are wiped on the 
bottom of the safe. A grating of hard wood isset into the 
safe so as to restore the level of the floor. The dotted 
lines show the trap beneath the safe. 


(To BE CONTINUED.) 


THE MOST ECONOMICAL ELEVATOR.* 


‘THE elevator systems at present employed in buildings 
are classified as follows: 1, Steam; 2, Hydraulic; 3, 
Belt. 

The first class includes those in whicha steam-engine is 
connected directly, by means of gearing or belting, with 
the drum upon which the cable operating the car is wound, 
the engine running, by means of a valve under the contro! 

‘of the operator, only when required to raise the car; and 
those in which a steam-engine is connected by belting 
running on fast and loose pulleys with the drum upon 
which the cable operating the car is wound, the engine 
running continuously, although the mean effective pressure, 
controlled by an ordinary governor, is reduced when the 
elevator it not in operation. Frequently an automatic 
contrivance for reducing the speed of the engine when the 
elevator is stopped is employed. The engine is used solely 





* This article, by Mr. Edward E. Magovern, M E., first eppeased 


in the Stevens Indicator of January, 1887. and has since been copied 
in English and continental exchanges. It embodies the result of tests 
made by the author on elevators supplied by the New York S:eam 
Company, where he was engaged as assistant engineer. 


déiiead from a local pressure induced by the pumping 
water to a roof-tank. 

D,. Hydraulic elevators actuated by the pressure of 
water pumped into a closed tank. | 

E. Belt elevators. 

The economy of the system may be taken as follows: 
1, Initial cost ; 2, Cost of repairs ; 3, Cost of attendance ; 
4, Cost of motive power, including lubricating, etc. 

The following tables are based upon the results of a five 
years’ experience with upwards of six hundred elevators 
of standard makes in the city of New York: 


._ COST OF MOTIVE POWER.—(Value 100.) 
Comparative Ceres 
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COST OF ATTENDANCE.—(Value 95.) 
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Taking the cost of material and other items involved as 
at present time in the city of New York, the comparative 
figures for elevators doing the same work (?. ¢., of same 
lift, number of trips per day, and loads lifted), were ob- 
tained. 

Manifestly, the elevator, the sum of whose resultart 
comparative figures isa minimum, is the most economical. 
The following table, therefore, gives the most economical 
elevator when the four facts above are considered : 


THE MOST ECONOMICAL ELEVATOR. 
Total maximum values, 33% 4: 27% + 95 + 100 = 255§. 


Comparative Figure. 
I minimum ... 


dene 51.25 
BP ies ct Cus: wenact aecae od 77.6 
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a 0th a og Dest ee Beers 130.25 
5 0. hesteee reas Bie ve Wegiencersans: 191.58 
6maximum............. Deteseteseteieces . 242.08 


Other items which frequently affect the decision are : 
I. Want of necessary street-water pressure. 

2. The requirement of more than one elevator. 

3. Smoothness of motion. 

4. Comparative safety. 

s. Variations of load. 

6. Peculiarities of situation, limited room, etc. 


ROYAL METEOROLOGICAL SOCIETY. 


THE opening meeting of this society for the present 
session was held on November 16 at the Institution of 
Civil Engineers, London, Mr. W. Ellis, F. R. A. Si 
President, in the chair. 

Mr. C. E. de Bertodano, Dr. W. A. Bowen, Mr. F. J. 
Brodie, Dr. T. B. Hyslop, Prof. H. H. McMinnies, and 
Captain T. C. Newton were elected Fellows of the 
society. 

The following papers were read : 

(1) ‘* The Use of the Spectroscope as a Hygrometer 
Simplified and Explained,” by Mr. F.W. Cory, F. R.C.S., 
F. R. Met. Soc. The object of this paper is to sug- 
gest as simple a way as possible of using the spectroscope 
as a hygrometer in order to facilitate its introduction 
amongst observers as a standard meteorological instru- 
ment. The best form of hygrcspectroscope as a recog- 
nized standard for the purpose of investigating and scru- 
tinizing the changes of the three parts of the spectrum 
mentioned is that originally termed by Mr. Rand Capron 
‘* The Rainband Spectroscope.” It ought to have a fixed 
slit, and, in addition, a milled wheel.at the side for the 
easier adjustment of the focus. The author concludes 
by giving a set of hints to observers for taking weather 
observations with a pocket spectroscope. 

(2) ‘* Rainfall on and around Table Mountain, Cape- 
town, Cape Colony,” by Mr. J. G. Gamble, M. A., M. 
Inst. C. E., F. R. Met. Soc. The author calls attention 
to the great and, in some respects, peculiar differences 
that exist between the quantity of rain that is registered 
on and around Table Mountain. The most striking 
feature is the small fall on the signal hill, called ‘‘ The 
Lion’s Rump,” which lies to the west of Capetown, be- 
tween it and the Atlantic. The average annual fall there 
is only 15 inches, while the fall at the western foot is 21 
inches, and in Capetown 27 inches. The signal hill is 
1,143 feet above the sea. The fall at Platteklip, on the 
northern slope of Table Mountain, overlooking Capetown 
and 550 feet above the sea, is considerable—namely, 45 
inches. The greatest fall is at Waai Kopje, about half a 
mile to the southward of the highest point of the mount- 
ain, at an elevation of 3,100 feet, or 450 feet below the 
top. Another station on Table Mountain further south, 
that is, to the leeward in the rainy season, and 2,500 feet 
above sea-level, has only 39 inches. The Eastern sub- 
urbs, Rondebosch, Newlands, and Wunberg, all have a 
comparatively abundant rainfall, 40 to 50 inches and up- 
wards, the greater part of which falls in winter-time. 

(3) ‘‘On the Cause of the Diurnal Oscillation of the 
Barometer,” by Mr. R. Lawson, LL. D. The object of 
this paper is to show that the diurnal oscillation of the 
barometer is mainly due to the combination of the earth s 
rotation with its orbital motion. 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 


No. XXVI. 


(Continued from Vol. XVI., page 677.) 


- MATERIAL LOCK USED IN THE PNEUMATIC CAISSONS AT 
THE FORTH BRIDGE.* 


[Prepared for THe ENGINEERING AND Buitpinc Recorp by 
E. W. Moir.) 


THE illustrations in this week’s issue represent two 
sectional e'evations of the air-locks used for th: removal 
of the material from the working chamber of the pneu- 
matic caissons which were emploved in the foundation of 
the cylindrical piers of the Forth Bridge. They were 
bolted to the head of a 3'6" shaft by the flange at their 
base, at such .a level that they would always be above 
high-water mark at the lowest position of the caisson. 
The bucket is shown in the space, which becomes the inter- 
mediate chamber between the atmospheric and the higher 
pressure within the bell. This space is closed at either 
end by sliding doors D and D, which can be drawn back, 
or pushed forward by means of the hydraulic rams H and 
H, or the toothed racks and hand-wheels. To prevent 
the possibility of both the doors being opened at the 
same time, which would allow the high pressure air to 
escape, the following ingenious plan was adopted: the 
hydraulic valves controlling their opening and shutting, 
were made to lock one another. The way this was done 
will be understood by reference to the hand-wheels, 
D, D, Fig. 1. Each wheel, in its rotation, traverses a 
portion of the space, which is common to both; to allow 


Ain Lock For MATERIAL 
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of this, each wheel has a portion of its circumference re- 
moved; and that in such a position that it faces the 
opposite spindle when the door which it controls is closed, 
thereby allowing the other to turn, if necessary, to open 
its door. In Fig. 1, for example, the upper wheel D is in 
such a position that its door is closed, and it cannot turn, 
as the lower wheel has just been turned to open the lower 
door D.+ The doors, the bearing faces of which are 
circular, are forced upwards by the air-pressure on their 
under side agaiast a packing ring of rubber, and they 
drop one-quarter of an inch clear of this packing when 
the pressure is equalized. 


To insure their quickly making an air-tight joint, after |; 


the pressure commences to increase, they are lifted by the 
bolts T T and the hand levers L. The upper door has 
swivelled to its under side the pulley block P, through 
which is passed the chain tbat heaves up the bucket to 
the drum B, revolving in an extension of the intermediate 
chamber. The drum-shaft passes through a stuffing-box, 
and has keyed to it a worm-wheel W I, which is made to 
revolve by the worm W, driven direct on the crank-shaft 
of a pair of high-pressure engines. Q is the cock, by 
means of which the air in the intermediate chamber can 
either be reduced to the atmospheric pressure, or in- 
creased to that inside the bell. V isthe air-inlet valve, for 





* The tube riveting machine was illustrated and described in the 
issue of (Jctober 22, page 582. 

+Some four years ago this identical device was used in this city 
fot a precisely s'milar purpose, and by means of rods attached to pins 
on the wheels 1t controlled also the motion of a swinging pipe some 
d.starce away, whose position had to bear a fixed relation to the 
opening and closing of the two cocks on whose stems the wheels 
were placed.—ED. 









the main supply from the pumps. A whistle is provided 
on the side of the lock, which is made to sound by the 
lifted bucket as soon as it is at the right height. There is 
also an indicator to warn the engineman when to stop 
winding. 

Air-locks, made as described, were used for the removal 
of both rock and boulder clay, with the greatest success, 
in the sinking of all the 70-feet cylinders at the Forth 


Bridge, without a single accident. 
(To BE CONTINUED.) : 


THE PERILS OF CATSSON SINKING. 

THE following is an extract from a lecture on ‘‘ Bridging 
the Firth of Forth” delivered at the Royal Institution by 
B. Baker and reported in Lagincering. It is hardly 
necessary to say that Mr. Baker and Sir John Fowler are 
the engineers of the Forth Bridge. It forcibly recalls the 
disaster in the Hudson River tunnel some years since 
when so many men were drowned : 

‘* The process of sinking was as follows: The caisson 
being seated on the soft mud which, of course, practically 
filled the working chamber, air was blown in and a few 
men descended the shaft or tube of access to the working 
chamber in order to clear away the mud. This was done 
by diluting it to the necessary extent by water brought 
down a pipe under pressure, and by blowing it out in this 
liquid state through another pipe by means of the pressure 
of air in the chamber. It was found that the mud sealed 
the caisson so that a pressure of air considerably in excess 
of that of the water outside could be kept up, and it was 
unnecessary to vary the pressure according to the height 
of the tide. In working through this soft mud both intel- 
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ligence and courage were called for on the part of the men, 
and it is a pleasure and duty for me to say that the 
Italians and Belgians engaged on the work were never 
found wanting in those qualifications. There was always 
a chance of the caisson sinking suddenly or irregularly, 
and imprisoning some of the men, and indeed on one 
occasion a few men were buried up to their chins in the 
mud, and on another the caisson gave a sudden drop of 
ven feet. Jlappily, no serious accident happened, 
although I confess that I felt a little apprehensive myself, 


as I was familiar with the details of an accident with a 
similar caisson sunk in the bed of the Neva at St. Peters- 
burg in 1376. In that case the wet mud rose rapidly in 
the working chamber when the caisson sank suddenly 
eighteen inches one day, and of the twenty-eight men in 
the chamber nine remained imprisoned. Of these two 
managed to get their heads into the shaft of access, and 
were taken out alive after twenty-eight hours, and the re- 
Wnaining seven were smothered in the mud. It was nearly 
a year before sinking was renewed. Again, in 1577, one 
of the air-locks suddenly gave way, and of the men then in 
the chamber three escapeo uninjured, nine were blown out 
by the rush of air, and, falling into the water and on craft, 
were mortally injured, whilst twenty were smothered inthe 
caisson. It was thirteen months before the chamber was 
accessible, and then the vitiated atmosphere 1n the charnel- 
house below rendered it very difficult to work. Happily 
we had no such experience at the Forth.” 


M. WYATT PAPWoRTH publishes very full ‘' Notes on 
the Superintendents of Enylish Buildings in the Middle 
Ages,”” supplemented by a paper by the late William 
Burges upon ‘‘ Architectural Drawing in the Middle 
Ages.” Both of these papers are well worth study of all 
those who are interested ia the history of architecture, but 
ea space will not allow us to givea satisfactory review of 
them. 


REMARKABLE MEETING OF TUNNEL HEAD- 
JINGS ON THE NEW CROTON AQUEDUCT. 


Sir: I notice, with pleasure, the account you publish, 
on the 26th inst., of the accurate work of the engineers 
emploved on the New Croton Aqueduct in the meeting of 
their tunnel headings. But such work is not altogether 
‘‘unprecedented,” as you style it, though highly credit- 
able and quite close enough for all practical purposes. 

A precedent of similar accuracy occurred in joining the 
headings of the Hoosac Tunnel east of the central shaft 
on December 12, 1872. As I had been responsible for 
the line, I was present on. that occasion. and tested the 
aliznment with the large transit used on the work. The 
lateral error, as I measured it, amounted to ,§ of an inch, 
or 48, of a foot, while the vertical error was scarcely more 
in amount. The problem there had been to extend the 
tunnel line from the bottom of a shaft 1,009 feet in depth, 
encumbered by sixty-four separate floors and from a base 
of 23 feet, which was the greatest diameter of the shaft. 
The heading was thus extended for a distance of 1,563 
feet to meet the eastern workings, which had penetrated 
the mountain a distance of 17,274 feet, or over two miles 
from the east portal. Although this long heading de- 
pended for its alignment on a long base outside, the shaft 
was nearly three times as deep as that on the Croton work; 
and the difficulties arising from smoke and foy in such 
cases increase even faster than the length of headings. 

During the progress of such work many refinements of 
detail are adopted by the engineers in charge, which in 
these two cases might have been simplified, perhaps, with- 
out leading to errors of practical consequence. But engi- 
neers in such positions feel the responsibility keenly, and 
are not to be blamed for seeking a degree of accuracy be- 
vond what mav be pract‘cally important as a result. 

In the meetings of the Mt. Cenis Tunnel an angular 
variation occurred abuout ten times as large as at the 
Hloosac, amounting to no less than a ‘‘half a yard” at the 
point of meeting. Yet this was considered at the time 
entirely satisfactory, and was described as being ‘‘ almost 
exact ’’ in the printed accounts. 

Boston, Nov. 28, 1887. EDWARD S. PHILBRICK. 


[The account furnished to and printed by us indicated a 
very close, if not absolute, coincidence of the drill-holes, 
which certainly appeared to be much closer than anything 
we remembered in that line. Ina subsequent letter from 
Mr. Wheeler he stated the error to have been five-eighths 
of an inch. 

We are sure our readers will pardon our unintentional 
misstatement, since it has drawn this interesting letter 
from Mr. Philbrick. We remember at the time reading 
of the vety accurate work done at the Hoosac Tunnel, and 
are very glad to receive this account from the man who 
did it. Itis stated that the error of alignment in the 
Musconetcong Tunnel, 5,000 feet in length, was only x45 
of an inch, but we confess that we would like to have this 
confirmed.—ED. ] 


LONDON CORRESPONDENCE. 


AT a subsequent meeting the Court of Common Council 
rescinded their folly in cutting down the expenses in con- 
nection with the office of City Architect, referred to in a 
previous issue. It was very properly urged by one of the 
members that ‘‘the primary consideration with the Cor- 
poration must be to secure the servicesof an officer not 
only competent to discharge with the greatest possible 
efficiency the duties of the allied professions of an archi- 
tect and surveyor, but who shall also be possessed of such 
professional and social status as to justify the court in 
entrusting him with the large expenditure and numerous 
responsibilities which do and must always attach to the 
supervision and control of the city buildings, and the rro- 
fessional management (under the direction of the court) cf 
the corporation property in the city.” 


THE last general assembly of the ‘‘ Verein fir Gesund- 
heitstechnik ” was recently held in Vienna. The follow- 
ing were amongst the papers read: By Engineer Hartmann, 
on ‘‘ Automatic Regulation of Heating Apparatus ;"” 
Engineer Rella, on ‘‘ Sewerage ;"” Baurath Mihatsch, on 
the ‘‘ Vienna Well-Water Supply,” and Engineer Coglie- 
viner on the ‘‘ Lighting of School-rooms.” The next 
meeting will be held in Dusseldorf. 


THE Russian Government has just completed a loan of 
25,000,000 roubles in Paris, to be devoted to the building 
of the Pevekok Canal in South Russia. The canal will 
allow of direct communication between the Don River and 
the Black and Azov seas. Although this is to be a strate- 
gic canal, yet it will have commercial value in developing 
the coal resources of the Don, and bringing it into strong 
competition with the Englisn coal, whichis generally used 
in Constantinople and the Black Sea regions. 
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EXPERIMENTS UPON Z-IRON COLUMNS. 
BY C. L. STROBEL, M. AM. SOC. C, E.* 

ABOUT a year ago the writer was called upon to prepare 
plans and specifications for the superstructure of the new 
bridge of theC., M. & St. P. R.R. over the Mississippi 
River at Kansas City. 1,545 lineal feet of this struc- 
ture is a double-track iron trestle-work of forty-five feet 
average height. Important advantages could be secured 
for this part of the structure by adopting a new form of 
cross-section for the compression members, consisting of 
four Z-irons joined by lattice-bars in the middle. As Z- 
irons were not at the time rolled in this country it was 
necessary to prepare rolls especially for the purpose. It 
was found that the rolling of the Z-iron presented no 
greater difficulty than the rolling of ordinary angle-iron. 
Notwithstanding the higher price charged because new 
rolls had to be prepared, the Z-iron was furnished by the 
mill at a much lower rate per pound than channel bars, for 
which they acted as a substitute, could have been bought 
for, and a considerable saving in cost of the structure was 
thereby effected. 

The other advantages over compression members were 
thought to be the following : Economy of material in the 
lattice-bars. These are short and only one set is required, 
while two must be used in the other forms of construction. 
Economy of manufacture, only two rows of rivets being 
required, whereas four are needed in the other cross-sec- 
tion. Protected position of lattice-bars and consequent 
freedom from damage during transportation and handling. 
Possibility of effecting better connections with other 
members in the design of the structure. 

A series of experiments were made to test its efficiency, 
and prove that the members were safe and consistent. 
Small columns were used in the expcriments, but of the 
proportions, as near as possible, of those in the structure, 

The Z-irons in the latter were 3x5x3 inches in size and }4 
of an inch thick, while in the test columns 213x3x2 44-inch 
Z-irons were used , of an inch thick. A table is given 
with summary of tests, and the expense of testing Nos. 1 
to 6 was borne by the C. M. & St. P. Ry. Co., and Nos. 
7 to 15 by this railroad company and Keystone Bridge 
Company jointly. 
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The tests were made in the hydraulic testing-machine 
of the Keystone Bridge Company, at their works in Pitts- 
burg. under the supervision of S. C. Weiskopf, Mem. Am. 
Soc. C. E. 

The columns were placed’ horizontally in the testing- 
machine, with the lattice bars in a vertical plane, the ends 
of the column abutting squarely against the castings of 
the testing-machine without the interposition of shoes. 
To counteract the tendency of the column to sag from its 
own weight, an upward pull was caused to be exerted 
against the middle of the column equal to one-half its own 
weight. A'l of the columns failed in the direction in 
which they were theoretically weakest, and in a uniform 
manner by deflection. 

A diagram was presented showing comparison of tests 
previously made on seven differect forms of columns. 

In devising a formula which would satisfy the results of 
the tests on Z-iron columns for lengths beyond go radii, 
the equation of a straight line was found to answer as well 
as the equation of a curve, while having the advantage of 
simplicity. ‘he following is the formula selected: Ulti- 


WITH PLATES 


mate strength in pounds per square inch, 46,000 — 1254 
‘ r 


for lengths exceeding go radii and 35,000 for lengths equal 
or less than go. 

It has been customary to allow 8,o00 pounds per square 
inch in compression for bridge members of short length, 


which corresponds to a factor of safety of eo = 4:46, 


when taken with reference to the ultimate strength. Al- 
though this factor is slightly less than is customary for ten- 
sion members (for which the factor is about 46,000 = 4.6) 
I0,000 , 


it seems ample, when the fact is considered, that the ratio of 
elastic limit to allowed strain is the true factor of safety in 





* Abstract of paper read at American Society of Civil Engineers, 
November 16, 1887. 


the ordinary use of a structure, and that this ratio will be 
greater for compression members than for tension mem- 
bers on a basis of the above factor. For long compression 
members which fail by flexure as a whole, the ultimate 
strength is very little removed from the elastic limit, so 
that the factor of safety with reference to the elastic limit 
becomes greater as the length of the member increases. 
Dividing the constants in the above formula by 4.35 we 


obtain the following: 10,600 — 28.51. To provide ad- 
? 


, ditional security for long members, the writer considers it 


desirable to substitute 30 for 28.5 as the second constant, 
whence is obtained the following: Allowed strain in 
pounds per square inch for square ended Z-iron columns 


10,600 — 30 | for lengths exceeding go radii and 8,000 for 
r 


leagths equal or less than go radii. 

GENERAL RESULTS OF COMPRESSION TESTS OF I§ Z-IKON 
COLUMNS. 

Radius of Gyration, Lattice-Bars not Considered, == 2.05. 
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THE NEW ENGLAND WATER-WORKS 
ASSOCIATION. 


The regular quarterly meeting of this association will 
be held at Young’s Hotel, Boston, on Wednesday, De- 
cember 14, 1887. 

The rooms will be open for members’ use at 11 o'clock. 

The Executive Committee will meet at 11:30 o'clock. 
and there will be a general business meeting at 12 
o'clock, with lunch at 1 o’clock. At 2:30 o’clock Prof. 
Drown, of the Massachusetts Institute of Technclogy, 
will read a paper entitled, ‘* The Odor and Color of 
Surface Waters.” Members are invited to be prepared 
to discuss this topic and to suggest for discussion at 
future meetings any others which they may deem of in- 
terest to the association. 

Members are requested to notify R. C. P. Coggeshall, 
Secretary, New Bedford, of their intention to be present. 

Members of water boards are also invited to be present. 





ENGINEERS’ CLUB OF PHILADELPHIA. 


THE regular meeting of the club was held November 
19, President I. M. Cleemann in the chair, Howard 
Murphy, Secretary, and 35 members and one visitor 
present. The secretary presented, for Mr. W. H. Nau- 
man, a paper upon the ‘‘ Calorimetric Investigation of the 
Performance of a Compound Engine,” embodying consid- 
erable tabular data. Mr. J. E. Codman presented a de- 
scription, illustrated by specimens, etc., of ‘Cement 
Tests,” showing the effect the shapes of specimens had 
upon the results. There was some discussion by Mr. A. 
Marichal. The secretaty presented, for Mr. C, H. Has- 
well, a specimen of cement. The discussion of Mr. C. G. 
Darrach’s paper upon ‘‘ Boiler Specifications ” was con- 
tinued by Messrs. J. T. Boyd, O. C. Wolf, P. Roberts, 
Jr., A. Marichal, and the secretary. The secretary also 
presented a communication thereon from Mr. G. R. Hen- 
derson. 





THE Gente Civile, of November 12, contains a very 
fully illustrated article descriptive of the Emery testing- 
machine at the Watertown Arsenal. 


DECEMBER 3 


THE AMERICAN SOCTETY OF MECHANICAL 
ENGINEERS. 


OuR correspondent reports the holding of avery suc- 
cessful and interesting meeting this week in Philadelphia, 
about 175 members in attendance, A report of the meet- 
ing will appear in our next issue. 


MINNEAPOLIS, MINN.—At the meeting of the Engi- 
neers’ Club of Minnesota, held in Minneapolis last week, 
the proposed constitution was discussed in detail, and 
Messrs. Sturtevant, Cappella, Hunter, Turner, and Red- 
field were appointed a committeeto revise the constitution. 


A STORAGE-BATTERY OF IDEAS OR BRAIN 
ACCUMULATOR. 
(BILL Nyn, in the New York World.) 


Mr. EDISON has now perfected, or announces that he is 
on the road to the perfection of. a machime which I may 
be pardoned for calling a storage think-tank. This will 
enable a brainy man to sit at home and, with an electric 
motor and a perfected phonograph, he can think into a tin 
dipper or funnel, which will, by the aid of electricity and 
a new style of foil, record and preserve his ideas on a sheet 
of soft metal, so that whenany one says to him, ‘* A penny 
for your thoughts,” he can go to his valise and give him 
a pieceof his mind. Thus, the man who has such wild 
and beautiful thoughts in the night and never can hold 
on to them long enough to turn on the gas and get his 
writing materials can set this thing by the head of his 
bed, and, when the poetic thought comes to him in the 
stiily night, he can think into a hopper, and the genius of 
Franklin and Edison together will enable hiin to fire it 
back at his friends in the morning while they eat their 
pancakes and glucose syrup from Vermont, or he can mail 
the sheet of tin-foil to absent friends, who may put it into 
their phonographs and utilize it. In this way the world 
may harness the gray matter of its best men, and it will be 
no uncommon thing to see a dozen brainy men tied up in 
a row in the back office of an intellectual syndicate. drop- 
ping pregnant thoughts in a little electric coffee-mill for a 
couple of hours a day, after which they can put on their 
coats, draw their pay and go home. 

All this will reduce the quantity of exercise, both mental 
and physical. Twomen with good brains could do the 
thinking for sixty millions of people and feel perfectly 
fresh and rested the next day. Take four men, we will 
say, two to dothe dav thinking and two more tu go on 
deck at night, and see how muchtime the rest of the world 
would have to go fishing. <A pair of political thinkers 
could furnish one hundred millions of people with logical 
conclusions enough to last them through the campaign 
and put an unbiased opinion into a man’s house for less 
than he now pays for gas. Just before election you could 
go into your private office, throw in a large dose of cam- 
paign whiskey, light a campaign cigar, fasten your button- 
hole to the wall by an elastic band, so that there would be 
a gentle pull on it, and turn the electricity on vour mechan- 
ical thought-supply. It would save time and money, and 
the result would be the same that it is now. This would 
only be the beginning, of course, and after a while every 
qualified voter who did not feel like exerting himself so 
much could give his name and proxy to the Salaried 
Thinker employed by the National Think-Retort and 
Supply-Works. We talk a great deal about the union of 
Church and State, but that is not so dangerous, after all, 
as the mixture of politics and independentthought. Will 
the coming voter bean automatic, legless, hairless mollusk 
with an abnormal ear constantly glued to the tube of a big 
tank full of symmetrical ideas furnished by a National 
Bureau of Brains in the employ of the party in power ? 


Gas and Electricity. 


[luminatine Power of Gas in New York City. 
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T. W. FRATT has been appointed Chief Engineer for 


the Wisconsin Central Railroad Company at Milwaukee,,. 


Wis. 


Jamrs S. TRowBRIDGE, of the architectural firm of 
Ruddemeyer, Plympton & Trowbridge, has died of 
typhoid fever. 


CHARLES S. STFPHENS, late of the Louis Waefelaer 
Company, New York City, has been appointed Manager 
of the Continental Tube Works (Limited), of Pittsburg, 
Pa. 


COMMANDER ALEXANDER H. McCormick, Lieut.- 
Commander George A. Convers, and P. A. Engineer 
George W. Baird have been appointed a board to consider 
and report upon the best typeof engine and the amount of 
power required to run all the machinery at the Washing- 
ton Ordnance Foundry. . 


CONTRACTING NEWS DEPARTMENT: 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 








ARCHITECTURAL COMPETITIONS. 


GAIL.VESTON, TEX.—Plans, specifications, 
and estimates are invited, and will be received 
up to the 14th of December, for the building 
of Sealy Hospital. For particulars apply to 
Dr. W. H. Baldinger, Secretary of Committee 
on Building, Sealy Hospital, Galveston, Tex. 


St. PAUL, MINN.—Architect D. W. Mil- 
lard, of this city, has been awarded first place 
in the competition for plans for the new 
y. M. C. A. bu Iding to be built at the corner 
of Tenth and Minnesota Streets. Wirth & 
Haas were awarded second place. . 


CoRSICANA, TFX.—Plans are wanted for 
the State Orphan Asylum to be built here. No 
date specified. Address M. Drum, Chairman 
Building Committee. 





For works for which proposals are requested see also 
the ** Proposal Column,’ pages 1-4-8. 





Persons who make any use of the information they 
ficd in these columns we trust will not omit to mention 
Tue Encinagrinc & BuittpinG REcorp as the suurce. 


Our readers will oblige us by votes, cl'ppnys, or any in- 
formation which wll put us in the way of obtaining 
early aod rel able news for our ‘* Contract nz In- 
te-ligence.”’ Jx/formation of tmportance sent to 
userciusively, and not esewhere published, wilt 
be Liberally paid for. 


WATER. SEWERAGE, ETC. 


BUFFALO, N. ¥Y.—The Committee on Sew- 
ers has considered new bids for completing 
the Babcock Street sewer job. Contractor 
Frank Winter failed in business and has not 
finished the sewer. His bondsmen refuse to 
do the work. Three bids have been received 
for completing the work: W. .A. Green, 
$45.359; D. W. McConnell, $52,080; Thomas 
Dark & Son, $56,000. City Engineer Krause 
claims that the bids are excessive, and asked 
permission to readvertise for bids in Buffalo 
and other cities. The matter was laid over. 

The committee considered three proposals 
for ventilating the trunk sewer, submitted 
several months ago by Mr. Thomas Dark, Sr., 
by the McAndrews Sanitary Company, and 
by Benson & Stilwell. Mr. Dark’s plan in- 
volves an expenditure of about $15,000, that 
of the McAndrews Company about $35,000, 
and that of Benson & Stilwell about $10,000. 
The estimated cost of natural gas is $600 per 
year. The committee resolved to report in 
favor of Mr. Dark’'s plan. 


Fostoria, O.—A few days ago the vote on 
water-works occurred, the result being yes, 
526: no, 7. The works are to be constructed 
by an Eastern firm, the city reserving the priv- 
ilege of buying them at the end of five years. 
Work on the construction will be begun at the 
earliest possible moment and ten miles of 
mains will be put down. 


FRAMINGHAM, MASS.—The question of a 
proper and efficient system of sewerage con- 
tinues to occupy the attention of the select- 
men, who were appointed as a special commit- 
tee on drainage at a meeting held last August. 
S. C. Herald, an engineer of this town, has 
submitted his report as directed by the com- 
mittee, of the estimated cost in detail of such 
a system as is desired, and, according to it, 
the system complete will cost $140,059.15. 
The report has been approved by the special 
committee, and the matter is now in the hands 
_of the selectmen. Important developments 
are expected soon. 





Devit’s LAKE, Dak.—The City Council 
resolved to call an election for the purpose of 
voting on the question of bonding the city in 
the sum of $12,000 tosink an artesian well and 
maintain a system of water-supply, a!so to 
build a city hall. 


De LEON SPRINGS, F1.A.—Water-works 
will be established here as soon as E. F. Bar- 
ney can fix details. . 

HENDERSON, N. C.—Water-works are con- 
templated here 


MooRHEAD, MINN.—A contract has been 
let for a 5-inch hole, 1,500 feet deep, artesian 
well, for $7,500. 


FAULKTON, DAK.—Contract for artesian 
well let to Swan & Co. Work to commence 
December I. 


ALLEGHENY, PA.—The contract for the 
erection of a water-tank has been awarded to 
Messrs. Sailor, Briggs & Lyons at $2,283.50. 


HENDERSONVILLE, N. C.—January 2 is the 
day when the water-works question will be 
decided by the people at the polls. 


BONHAM. TEX.—At a meeting of the 
Council held November 23 the issuance of 
$50,000 worth of bonds was ordered for water- 
works. ‘The water will be obtained by a sys- 
tem of artesian yang-wells, and work on the 
wells will begin at once. 


ST. ANDREWS, NEw BRUNSWICK.—Our 
corresponcent says: ‘* The officials of this 
city desire to communicate with water-works 
contractors concerning a project to establish 
water works here. ‘The supplv is to come 
trom a lake about four miles distant and eighty 
feet above the level of the town. Address T. 
McGrath, 120 Broadway, New York City, 
Room 36, Seventh Floor.” 


CoLuMBUS, O.--The water-works trustees 
have decided to throw out the bids forthe con- 
struction of a 15,000,000 gailon pumping en- 
zine and have ordered the superintendent to 
readvertise for bids up to December 8, as the 
bids received November 1 do not fill the re- 
quirements. 


SALISBURY, Mp.——-There has been consid- 
erable controversy over the franchise granted 
to J. A. Claud & Co., of Philadelphia, by the 
town authorities to place water-works here. 
Some of the lawyers of the town dispute the 
commissioners’ authority to grant such a fran- 
chise, as the town charter, it is claimed, does 
not invest them with the authority. Several 
local capitalists were considering the question 
ot erecting the works themselves, with the idea 
that the franchise granted to Cloud & Co. 
would be abrogated. A letter, however, has 
just been received from Mr. J. A. Cloud by the 
town commissioners, in which he says that it 
is his firm’s purpose to butldthe works and has 
already taken preliminary steps in that direc- 
tion. He adds that he will hold the town of 
Salisbury responsible if works are erected by 
other parties before the terms of his franchise 
expire. [he matter is now in the hands of 
the trustecs. 


MANKATO, MINN.—Our_ correspondent 
writes: *‘ This city has about completed a 
reservoir of 1,000.0C0 gallons capacity on the 
hill near the city with an elevation of 230 feet 
above the business part of the city. The same 
is connected with the water-mains by 16-inch 
pipe. Water to be forced into reservoir from 
flowing well at the foot of hill. We have also 
commenced a system of sewerage and will 
expend about $15,000 this season. Sewer 
ranging from brick sewer 36x54-inch to 
10-inch pipe sewer, together with 6-inch house 
connections.”’ 


Hype Park, MAss.—-Our correspondent 
informs us that nothing has been done towards 
establishing water-works here. 


GRAND RapibDs, MicH.—Our correspondent 
writes: ‘‘It is impossible to state at this time 
what we will do in the way of improvement of 
our water-works, as the whole thing depends 
upon the result of the vote on the proposition 
to raise money for this work. If it fails to 
catry nothing can be done. December 6 is 
set as the time for the election.” 


ROCHESTER, Pa.—In answer to an inquiry 
concerning water-works construction here our 
correspondent writes: ‘We have obtained 
charter, made contract with borough councils 
to supply sixty fire hydrants for term of thirty 
years at price or sum of $2,750 per annum, 
are now making contracts with manufacturers 
and other consumers, and expect to let con- 
tract for construction of our works early in the 
year 1888. Rising main will be twelve or six- 
teen inches. Reservoir elevation 350 feet 
above level of Ohio River, from which water 
will be pumped by two compound pumping- 
engines (vertical) ot a capacity of about 1,500,- 
ooo gallons each per day. Will lay six or 
eight miles pipe, mostly from 6 to 12 inch.” 


MONTGOMERY, ALA.—In all probability - 
there will be considerable sewerage work here 
shortly. A project to that end is now being 
agitated. 


ORONO, ME.—A meeting was held in Orono 
recently and preliminary steps- were taken for 
the organization of a water company, under 
the charter granted by the last Legislature. 
A committee was chosen to make estimates of 
the cost and consider the feasibility of putting 
in the works next year. 


KANSAS CiTy, Mo.— The National Water- 
Works Company will construct two water- 
towers, one at Quindars and the other on the 
bluffs ; to be built of double iron sheeting, and 
to cost $25,000. 


NORFOLK, Va,—This city is at present dis- 
cussing two projects, one as to a system of 
filtering their present supply of water, and 
another of erecting a new water-works plant. 
Propositions have been received from several 
concerns, Suggesting ideas and asking for 
authority to procecd with their schemes. 
Nothing definite has been doneas yet, though 
it is probable that a new plant will be estab- 
lished, with a supply from driven wells. ‘The 
Mayor of the city favors this last project. 


WoopsTock, VT.—The construction of the 
reservoir and laying the pipes of the Woodstock 
Aqueduct Company has just been completed. 
‘lhe reservoir is about two miles west of and 
is 260 feet higher than the village. The pipes 
are all cast iron, the larger main being eight 
inches, and the reservoir contains 2,500,000 
gallons. The company was incorporated in 
1880 and the capital is $30,000. 


OMAHA,’ NEB.—The Omaha Water-Works 
Company has just contracted for one of the 
new Gaskill pumps, manufactured at Lock- 
port, N. Y. This pump is an tdentical pat- 
tern of the one just placed at Buffalo, and has 
a capacity of 14,000,000 gallons per day, with 
all the modern improvements anda guaranteed 
duty of 100,000,000 foot pounds. It weights 
6co tons, and its transportation here will re- 
quire a freight train of twenty cars or more. 
‘he foundations for and the erection of the 
pump wil cost over $100,000, and the contract 
provides for its placement at the new plant at 
Florence and in readiness for operation, by 
the 1st day of June. 1888. It will be the sec- 
ond largest pump in the United States, and is 
only another evidence of the magnitude and 
thoroughness of the plans for the new water- 
works plant. When finished it will be one of 
the most effective and complete systems in the 
world. 


Jerszy Citry.—John F. Ward, of this city, 
has contracted to lay 1,250 feet of 12-inch 
cast-iron water-pipe across Burrad Inlet, at 
Vancouver, British Columbia, for $12,000. 
He has also contracted to lay over 6,000 feet 
of 12-inch cast-iron water-pipe across the 
Guyas River, at Guayaquil, Ecuador, for 


$43,000. 


ATHOL, MAss.—Concerning a report that 
water-works were to be established here, our 
correspondent says: ‘*Our town has an es- 
tablished water-works, all complete, and has 
had for the past 10 or 12 years,” 


GALIon,O.—Our correspondent writes about 
water-works matters here: ‘‘Our city is sup- 
plied with water by a system similar to the 
Holly, with stand-pipe attached: source of 
supply, a driven weli, 20 feet diameter, with 
cluster of driven wells to augment it; owned by 
a local company ; projected and nearly complet- 
ed by ‘‘Starr,”’ from near Philadelphia or New 
Jersey, do not recollect which; water-works 
effectual during this summer’s severe drought.” 


MT. VERNON, N. Y.—Concerning a rumor 
that water-works were to be erected here, our 
correspondent writes as follows: ‘‘ The Mt. 
Vernon Water Company has a system of 
water-works in operation ; I know of no other 
in contemplation.” 


PinE BLUFF, ARK.—Our correspondent 
writes concerning water-works matters at this 
place: ‘* The contract for water-works in this 
city has been awarded to the St. Louis Water, 
Light, and Power Company, The works are 
now in process of erection and will probably | 
be completed by the 1st of March next.” 


KALVESTA, KAN. — Our correspondent 
writes: ‘‘Our well is on the town site, but the 
distance to the farthest point where we intend 
to force the water is a little over one mile. 
We intend to elevate the tank at the well so as 
to give sufficient pressure to force the water to 
any point intown. We will use a three-way 
oy ae pump and a 12-foot Star wind- 
mill,” 


K NOXVILLE,1A.—Our correspondent writes: 
““We are putting in a stand-pipe 120 feet high 
by 12 feet in circumference ; laying 12, 8, and 
4 inch mains, and a pumping engine of 750,— 
ooo yallons capacity.” 


BRISTOL, TENN. — Our correspondent 
writes: ‘* Our corporation bas employed an 
engineer and he is now engaged surveying 
several routes to different springs or water- 
courses and will soon make his report. I think 
some action wilt be taken with a view of es- 
tablishing water-works for supplying Bristol, 
Tenn., and Goodson, Va., with water.” 


JERSEYVILLE, ILL.—-Our correspondent 
writes: ‘‘We are having an artesian well 
bored for the purpose of supplying our city 
with water. ‘The intention is to bore to the 
depth of at least 2,000 fect, unless a stream of 
water large enough is found to guarantee a 
good suy ply before reaching that depth.” 


PITTSFIELD, ILL. — Our correspondent 
writes in answer to an inquiry about water- 
works matters here: ‘‘ We have got the water- 
tower built and are now waiting for the tank, 
which according to contract should be here 
and in position. It will be 105 fect high when 
complete. Mains have just been laid in front 
of all business houses, Water is supplied 
from a large well, and bids are being now 
received for digging an artesian well from 1,500 
to 2,000 feet deep. Pavements ot flagging of 
Cleveland stone are being laid in front of all 
business houses. All work is being done 
under superintendence of the Town ‘I rustees.” 


JEFFERSONVILLE, Ky.—It is reported that 
a contract has been,made with Messrs. S. R. 
Bullock & Co., of New York City, to erect 
water-works here, Work will begin at once. 


WALTHAM, MAsSS.— The Sewerage and 
Drainage Commission will prepare plans and 
estimates for a sewerage system. 


St. PAUL, MINN.—The Board of Public 
W orks has rejected all bids for building sewer 
on Walnut Street as too high. 


Tioca, Pa.—The Tioga Water Co. has 
been incorporated. Capital stock, $15,000. 
T. A. Wickham, E. G. Schufflin, and others, 
incorporators. 


BuRNET, TEX.—Our correspondent writes : 
‘* The City Council of Burnet, on petition of 
the citizens, has ordered the sinking of an 
artesian well and appcinted a committee to 
solicit bids and make contracts. City wantsa 
well flowing a ccntinuous stream at Jeast six 
inches in diameter, and, if possible. to rise 25 
or 30 feet above the surface, durally piped 
with heavy iron piping. Wedo not know the 
depth, but think that the water can.be ob- 
tained at 500 feet, but the city wants the 
water if we have to go 1,000 feet or more.”’ 


WARREN, MAss.—Our correspondent an- 
swers an inquiry about water-works here as 
follows: ‘‘ There are no new arrangcments for 
water. works, except one by a number of indi- 
viduals who have built an iron reservoir ona 
hill, the supply for which is pumped from the 
river by water-power from one of the facto- 
ries.” 


ALLENTOWN, Pa.—Concerning water-works 
matters here our correspondent writes: 
‘* There has been about 2,7c0 feet of 20-inch 
pipe laid, which was furnished by R. D. 
Wood & Co., of Philadelphia. The founda- 
tion for the pumps is laid, which are built by 
the Knowles Manufacturing Co. The foun- 
dation for stand-pipe is laid. It is to be 
erected by Tippett & Wood, of Phillipsburg, 
N. J. The pumps were to be finished by 
November 1 and staud-pipe by December 1, 
but neither have made their appearance.” 


CLARKSBURG, W. Va.—John W. ITill, of 
Cincinnati, O., is consulting engineer for 
water-works to be erected here. 
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GALVESTON, TEX.—Our comeenondene | 


writes: ‘‘'lhe recent amendment to the city 
charter empowers the city to construct water- 
works and sewerage, allowing $450,000 to be 
raised by bonds for that purpose. Recent ex- 
periments by boring shows that water can be 
secured at from 800 to goo feet deep. Two 
wells, bored by the hydraulic-jet process, 
chiefly through sand yields over 100,000 gal- 
lons each every twenty four hours. A num- 
ber of these wells are expected to give in the 
aggregate all the water required. A Board of 
Water-Suppity Commissioners has been ap- 
pointed and Colonel J. D. Cook, C. E., of 
Toledo, O., has been secured as consulting 
and supervising engineer. He has just v'sited 
this city and will shortly report the most ad- 
visable plan to adopt. The amount allowed 
by charter ($450,000) will about secure a 
water-supply, and the sewerage question must 
remain in abeyance till the reconvention of the 
next Legislature.” 


PARKSIDE, N, Y.—A system of sewerage 
will be established here next spring. 


HItLLsporO, ILL.—W. R. Coates, C. E., 
of Kalamazoo, has begun a survey of 
the city preparatory to drafting plans and 
specifications for a system of water-works, 
costing $25,000, 


ITHaca, Micu.—This place will probably 
establish a system of water-works before long. 
The question is now being agitated. 


ALTON, Mo.—A special election will be 
held hege shortly to determine the question of 
water-works. A committee has been ap- 
pointed to arrange for the election. 


BROOKLYN, N. ¥Y.—The question of a bet- 
ter water-supply for this city is again being 
agitated, and the Ramapo Water Company 
has renewed its offer made several months 
ago. The communication from the Ramapo 
Water Company was presented to the Board 
of Aldermen, who reterred it to the Water 
and Drainage Committee. 


BLocK ISLAND, R. I.—A water-works sys- 
tem will be established here soon. 


SANTA Monica, CALg—It is reported that 
Senator Jones, now here, will build water- 
works for this resort. Water will be brought 
from San Vicente Springs, over three miles, 
to an immense reservoir. ‘The works will 
cost $40, 0v0. 


NEW ORLEANS, LA.—New machinery is to 
be added to the water-works here. 


Srurais, Mich.—A system of water-works 
is wanted here. 


SEDALIA, Mo.- An ordinance has been 
passed providing for 13,000 feet of water- 
mains and twenty-five hydrants. 


LAFAYETTE, IND.—W. R. Coats, of 
Kalamazoo, Mich., has finished plans for the 
improvement of the water-works system here. 


GADSDEN, ALA.—A sewerage system is an- 
ticipated here. 


CENTRALIA, ILL.— The committee appoint- 
ed at the last meeting of the City Counci! to 
interest themselves in securing a suitable sys 
tem of water-works for this city metrecently and 
authorized the Mayor to request T. @. Mor- 
gan, of Chicago, a civil engineer, to visit Cen- 
tralia for the purpose of examining the wa:er- 
supply and mapping out a system of works 
suitable for this city. 


TAUNTON, Mass.—It is reported that the 
State Board of Health has advised the city of 
Brockton to dispose of its sewage by filtration. 


SACRAMENTO, CAL.—A company has been 
formed to take 190,000 inches of water from 
Dry Creek, Amador County, for irrigation in 
Sacramento and Fresno Counties. 


WiINDsoR Locks, CONN.—At a recent 
meeting of the Windsor Locks Water Com- 
pany plans were discussed and_ estimates 
given for the purpose of supplying the town 
with water. Edward D. Coogan and Henry 
C. Douglass were appointed a committee to 
examine such plans, etc.. as were made and 
to procure estimates for necessary work in 
connection with the project. ‘lhe question 
will be determined at a meeting to be held at 
an early date. 


PROVIDE..CE, R. I.—Our correspondent 
writes: '* We are to build a new pumping 
station, No. 3, and lay additional force 
mains. There have been no steps taken as 
yec; shall commence in the spring. Such 
material as will be needed will be purchased 
and detained this winter.” 


READING, Pa.—This place is discussing the 
question of increasing the water-supply. 


Toronto, CAN.—It is probable that there 
will be considerable sewer-work here before 
long. 


CHICAGO, ILL.--Answering a question in re- 
gard to the Oak Park Water, Gas and Electric 
Co. our correspondent says: ‘* This plant was 
started some fouror five years ago by Mr. 
James W. Scoville, of Oak Point. who placed 
in the earth, in the shape of a pond, a large 
reservoir covering over two acres of ground. 
Fullowing this he erected a stand-pipe, 105 
feet high. put in 100 horse-power engine of 
two boilers, and dug one artesian well some 
2.000 feet deep of §5-inch capacity. In Sep- 
tember last Scoville was bought out by the 
Cicero Water, Gas and Electric Co., who paid 
$65,000 for the weil. reservoir, engine house, 
real estate, etc., connected therewith. The 
latter company has now 32,000 to 33,000 feet 
of water-pipe laid. and itis the intention of 
the company to put inten miles more pipe 
during next season. ‘1 he same company also 
expects to supply the villages of Oak Park, 
Ridgeland, Austin, and Moreland with water. 
One or two more artesian wells will be sunk 
this winter.” 


BRIDGES. 


BORDENTOWN, N. J.—The Trenton Iron 
Co., of ‘Trenton, has been awarded the con- 
tract for the construction of a bridge here. 


ST. Louis, Mo.—The King Iron Bridge 
and Manufacturing Co., of Cleveland, O., has 
been awarded the contract for the construction 
of a bridge on Grand Avenue. Cost, $225,000. 


DUBUQUE, IowA.—Mr. Spalding, of this 
city, has received the contract to erect a high- 
way bridge for the county at Zollicoffer’s. 
Ile will take down two spans of the D. & 
E. D Company’s bridge across Seventh Street 


‘slough, which weigh 60,0c0 pounds, and 


transport the material to Zollicoffer’s in 
wagons. ‘The area beneath the two spans to 
be removed he will fillto the grade of the 
railroad track. 


BLACK RIVER FALLS, W1s.—The county 
of Jackson and the town of Albion have let a 
contract with Ward & Keepers, of Clinton, 
Jowa, for the erection of an iron bridge across 
Perry's Creek about three miles south of this 
city. The work is to be completed in three 
months. 


OsukKosH, Wis.—This city will expend 
$20,000 for a new iron bridge across the Fox 
River. 


FINDLAY, O.—The Board of Commission- 
ers of Hancock County are considering a 
proposition to build a road and foot-bridge 
across the Blanchard, and will doubtless order 
the construction of the same at their Decem- 
ber mecting. The cost of the bridge will not 
be less than $60,000. 


GRAND Forks, DAK. T.—Resolutions were 
passed at a recent meeting of the Council to 
petition the next Congress for leave to con- 
struct two iron bridges across the Red River 
at this place, and also to bond the city in 
$50,000 to build the same. 


PINEVILLE, K Y.—Our correspondent writes: 
‘* Two iron bridges are to be built across the 
Cumberland River at this place. The bridges 
are to be built by the county. Also new brick 
and st..ne court-house and jail to cost $20,-. 
ooo, and a large new hotel. All to be let soon 
and work to be pushed as rapidly as possible 
this winter. We will be glad to answer all 
inquiries. Address the Bridge or Court- 
House Commissioners, or James S. Ray, 
President Pineville Land and Iron Co., Pine- 
ville, Ky.” 


SEYMOUR, IND.—Our correspondent writes 
concerning bridge matters here: ‘‘ We have 
built one bridge this year and have one on 
hand at present, at a cost of about $18,000; 
will build one next year.” 


HOLLISTER, CAL. — Our correspondent 
writes: ‘' The Board of Supervisors of this 
county has received bids for constructing a 
bridge across the San Benito River. The con- 
tract has been given the Pacihc Bridge Co., of 
San Francisco, for $18,500. 


MECHANICVILLE, N. Y.— The $20,000 
worth of stock issued to build the new bridge 
across the Eludson River at this place has all 
been sold, and as soon as the plans are com- 
pleted bids will be acvertised for. Prisident 
Smith and Treasurer Moore are pushing mat- 


; ters to start it at once. 
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MEMPHIS, TENN.—The negotiations be- 
tween the Ford syndicate, which possesses a 
charter for a bridge over the Mississippi River 
at this point, and the railroads touching here, 
are broken off. ‘lhe latter declined to buy 
the Ford franchise on account of the restric- 
tions of charter, and because they did not con- 
sider it worth the price demanded—§$500,coo. 
The Ford people now announce that they will 
build the bridge with the aid of the Union 
Bridge Company of New York, and promise to 
begin work within a month. 


- OMAHA, NEB.—It is reported that a bridge 
is to be erected across the Missouri for the 
benefit of the Chicago, Milwaukee and St. 
Paul Road. General Superintendent J. F. 
Clark. of the above road, can give information. 


TALCOTTVILLE, Conn.—A new iron bridge 
is to be be built at once over the Hockanum 
River in Talcottville. 


BLACK RIVER FALLS, W1s.—Town of Al- 
bion and Ccunty of Jackson have contracted 
with Ward & Keepers, Clinton, Iowa, for con- 
struction of iron bridge. 


Fort WAYNE, [ND.—The County Comis- 
sioners have advertised for new proposals for 
building an iron bridge over St. Mary's River. 


MINNEAPOLIS, MINN.—A new bridge is to 
be erected over the Manitoba and St Louis 
tracks at Lyndale Avenue in thiscity, at a cost 
of $y03000. Alderman Cloutier can give in- 
formation. 


ST. PAUL, MINN.—Bonds for $50,000 for 
building the Colorado Street bridge have been 
authorized. 

The City Council has rejected all bids for 
hot-water heating the foundling home and 
annex, and ordered a readvertisement for bids. 


SPARTA, N. C.—Four bridges are to be 
erected by the Commissioners of Allegheny 
County. 


GAS AND ELECTRIC-LIGHTING. 


MANCELONA, MICH.—The electric light is 
to be put in here shortly. 


WASHINGTON, KAN. — The Washington 
Electric-Light Co. has been granted the ex- 
clusive privilege of operating electric lights 
here for 21 years. 


BrYANn, O.—Another gas well has been shot 
with 96 quarts of nitro-glycerine, increasing 
the flow of gas to 2,000,c00 feet per second. 
The result of this operation will settle the 
question of laying pipe mains into the city 
limits, and eventually the use of gas both as 
fuel and light will be adopted. Meanwhile, 
well No. 1, sunk one year ago, continues to 
flow oil at intervals of three or four days.” 


LAWRENCF, MAss.—By authority of the 
Gas Commissioners the local gas company will 
purchase a plant for electric lighting. 


GAINESVILLE, ILA.—W. J. Winegar, of 
P.latka, has purchased a site to build gas- 
works, and will begin work at once. 


CRETE, NEB.—The incandes-ent system of 
electric lights recently put in operation in this 
city is said to have proved a costly failure 


HENDERSON, N. C.—Gas-works will prob- 
ably be established here. Address the Mayor, 


GOLDSBORO, N. C.—An electric-light plant 
is to be erected here. H. A. DeKay is in 
charge of the scheme. 


CARROLLTON, Ky.—Gas-works are to be 
established here. H. M. Winslow can give 
information. 


GLENS FALLs, N. Y.—The Electric-Light 
Committee of South (Gslens Falls has signed 
the contract withthe Thomson-louston Com- 
pany, and the lights will soon be put in. 


LEICESTER, MAss.—It is reported that a 
stock company has been formed kere to intro- 
duce electric-lights into several of the many 
factories. 


MANCHESTER, VA.—The Manchester Fuel, 
Power and Lighting Co. will erect a plant 
here. 


ASHEVILLE, N. C.—Additional machinery 
will be placed at the local electric-light works 
to enlarge their incandescent plant. 


Easr PORTLAND, ORE.—H. Iloyme can 
give information concerning an electric-light 
plant to be established here. 


OXFORD, N, C.—An electric-light plant is 
wanted here. The Mayor can give informa- 
tion. 


DUNDEE, MICH.— This village kas granted 
to the Dundee Fuel Gas Company for thirty 
years the exclusive privilege of laying pipes 
for conducting oil, yas, or mineral water, and 
the company agrees to have laid 5,000 feet of 
pipe within five years. 


CARLINVILLE, ILL.—This place is to have 
an electric-light plant, with a capacity of filty 
arc lights of 2,000 candle. power. 


GRAND LEDGE, MicH.—An electric-light 
plant here is assured. 


LIVERMORE, CAL.—The Town Council has 
granted to ‘!homas Varney, President of the 
Bank of Livermore, and others, a franchise 
for the erection of au electric-light plant, and 
it is stated by the projectors that work will be 
begun within a few weeks. 


OAKLAND, ME.—The subject of lighting 
the streets of this place by electricity is at 
present engaging the attention of the citizens. 


Pomona, CaL.—This place is to be lighted 
with gas soon, 


HASTINGS, MINN. — Thomson- Houston 
Electric-Light Co., of St. Paul, has franchise 
to put in plant here. 


GRAND Forks, DAK.—A. Griggs is putting 
in a $75,000 gas plant. ° 


FortT WayYNeE, Inp.—Our correspondent 
writes : The Jenney Electric Light and Power 
Company has purchased what is known as the 
** Feeder Canal” for ¥67,000, and will utilize 
its water power to operate the city plant. 


Cu'caGo, ILL.—A letter received trom the 
Vice-President of the Cicero Water. Gas, and 
Electric Company, recently organized in this 
city, for the purpose of furnishing light, 
water, ctc., for the villages of Oak Park, 
Ridgeland, Austin, and Moreland, says: 
‘*We have not, as yet, decided whether we 
will use electricity or gas for lighting purposes. 
We will determine that during the winter.” 


STREET WORK AND PAVING. 


St. PAUL, MINN., Board of Public Works 
has awarded ccntract for grading Third, 
Fourth. and Canal Streets to J. D. Moran at 
$25,000. 


RAILROADS, CANALS, ETC. 


GREENVILLE, TEX.—Charters have been 
granted two companies to build street rail- 
ways here. 


RaLeicn, N. C.—P. Lineham & Co., of 
this city, have been awarded the contract for 
the construction of a line of railway for the 
Durham and Northern Railway Company, 


MORRISTOWN, TENN.—A company will be 
organized soon to build a street railroad. O.C. 
King can give information. 


THE Minneapolis, Sault Ste. Marie and 
Atlantic Railroad will construct a line from 
Rhinelander to Ashton. 


Kansas City, Mo.—The City Council has 
granted a franchise tu the Holmes Street Cable 
Car Company to construct a cable railway in 
this city, over ten miles in length. It will be 
necessary in constructing this road to build a 
viaduct of iron trestle nearly three-fourths of 
a mile long and 75 feet high. A large iron 
bridge will also be erected across Rock Creek. 
Work is expected to begin shortly. 


Fort Scott, KAN.—The Missouri Pacific 
Railroad will erect an immense dining build- 
ing here. 


ASHLAND, KAN.—A company has _ been 
formed here to construct and operate a street 
railway. 


BIDS OPENED. 


CuHIcaAGO, ILL.—Synopsis of bids for build- 
ing breakwater around old  water-works 
‘‘crib’’ in Lake Michigan to secure greater 
protection against ice : 

Fitz-Simons & Connell, Chicago, $119,000. 

H. G. Herr, Milwaukee, $:19.0c0. 

Chicago Bridge & Deck Co., $129,000. 

Fitz-Simons & Connell received the con- 
tract. 


BrooKkLyn, N. ¥Y.—The contract for two 
additional boilers at St. Johnland has been 
awarded to Charles Collins for $5,350. 


DENVER, CoL.—Svnopsis of bids for the 
furnishing of material and the construction 
and erection of a bridge across the Platte 
River, opened November 16 by the County 
Commissioners of Arapahoe County, Col.: 
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T. E. Baker, Fort Morgan, Col., $10.63 
per lineal foot. 

W. E. Edom, Denver, Col., $1,540 for en- 
tire work. 

R. Jackson, Denver, Col., $1,345 for entire 
work, 

W. C. Houghton, Deaver, Col., $1,359 for 
entire work. 

Insley, Shird & Tullock, Denver, Col., 
$7.47 per lineal foot. 

The Bullen Bridge Company, Denver, Col., 
$6.74 per lineal foot. 

Mr. Severns, Denver. Col., $5.68 per lineal 
foot. 

Thomas O. Brown, Denver, Col., $1,175 
for entire work. 


FINDLAY, O.—Synopsis of bids for the con- 
struction of water-works, opened in this city, 
November 28, by the Water-Works Trustees, 
John W. Hill, Civil Engineer : 
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MILWAUKEE, W1s.—Synopsis of bids for 
lighting streets in the suburbs, not lighted by 
gas, opened November Ig by the Board of 
Public Works. ‘lhe Wheeler Reflector Com- 
pany offered to put up lamps at $16.26 per 


light on the old poles and $17.60 on new 


poles. The Northwestern Globe Gas-Light 
Company would furnish oil lamps at $15.30. 
reflectors at $16.80 on old poles and $20 where 
new poles are used. The Badger Illuminat- 
ing Company offered to erect and maintain 
electric lights at $190 per year where over- 
head wires could be used ; $215 where under- 
ground wires are necessary and the number of 
lamps less than 25. For from 25 to 50 lamps, 
underground wires. they wanted $2.05 per 
lamp. Bernhard Fritche put in a bid for oil 
lamps in the Eleventh Ward at $12 per light, 
and in the Fourteenth at $13 per lamp. Wm. 
Klein offered to light the Ninth Ward with 
oil at $14 99 per light. Fred. Luening bid 
$2.13 per lamp for oil in the Eighth Ward 
and John Widerski $14 for oi in the Four- 
teenth Ward. The Sun Vapor Light and 
Stove Company offered to light all of the 
wards for $17.20 per lamp, and also put in a 
separate bid for each ward ranging from $20 
to$22. The bids will be sent to the council, 
which will award the contract. ‘The contract 
is for three years from the 1st of October, 
1887, 
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NEw YorRK City.—The Department of 
Charities and Correction was to have opened 
bids November 29 for a steam pump, boiler- 
house, etc., three pavilions, etc., steam boiler 
and steam apparatus, for the farm at Central 
Islip and for Randall's Island, but the open- 
ing has been postponed and the bids will be 
readvertised. 


CuHicaGo, ILL.—Synopsis of bids for build- 
ing a viaduct at the west approach to Jackson 
Street, to span the C., B. & Q., the P., F.W. 
& C,, and the C. & A. Railroads: Pittsburg 
Bridge Co., $114.800; Detroit Bridge and 
Iron Works, $95,500; Keystone Bridge Co., 
Pittsburg, $94,610: W. G. Coolidge & Co., 
Chicago, $94,555; King Iron and Bridge Co., 
Buffalo, $92,404; and for part of work only, 
Chicago Forge and Bridge Co., $40,725; A. 
Gottlieb & Co., Chicago, $89.840. ‘Ihe con- 
tract was awarded to last-named _ bidders. 


TORONTO, CANADA.—Synopsis of ‘bids for 
water-meters opened November 14 by James 
B. Boustead, Chairman Water Committee: 
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In connection with the above meters the 
committee submit the following report of the 
Superintendent : 

* Toronto, November 16, 1887. 
‘*To the Chairman and Members of the Com- 
mi'tie on Water Works: 

**GENTLEMEN—In reference to the tenders 
for the water-meters required by the Depart- 
ment, I would respectfully recommend as fol- 
lows : 

‘‘For the 54-inch and 3/-inch meters what 
is known as the ‘Crown meter,’ and for the 
I-incn, 2-inch, and 3-inch what is known as 
the * Worthington meter’; these meters have 
both been thoroughly tested by the Depart- 
ment and found very satisfactory. 

‘*T would also recommend theacceptance of 
their respective makers—namely, for the 
Crown meter, the National Meter Company, 
of New York, and for the Worthington meter, 
H. R. Worthington, of New Yori, for the 
reason that these meters have given better sat- 
isfaction than those made by the Canadian 
manufacturers of the same pattern, which is 
accounted for by the fact that the most deli- 
cate working parts are made of a compositicn, 
the secret of which the Canadian, manufac- 
turers are not in possession of. ‘lhis applies 
more especially to those of the Worthington 
pattern. I don’t think any meters of the 
Crown pattern have been made in the city, so 
that it would be in the light of an experiment 
with this meter, and asthe working parts of the 
Crown mcter are also made of a composition, 
{ think it would be advisable to procure these 
meters from the patentees and original makers. 

‘** Allof which is respectfully submitted. 

‘WILLIAM HAMILTON, 
‘* Superintendent.” 

Your committee, therefore, begs to recom- 
mend that, in accordance with the report of 
the Superintendent, tender No. 5 be accepted 
for 100 meters, of 5-inch size, at $13.50, and 
50 meters, 3¢-inch size, at $22 50, both sizes of 
the Crown pattern. Also ‘that tender No. 1 
be accepted for 25 one-inch meters at $860 : 


6 2-inch meters at $293, and 6 3-inch meters 
at $637, of the Worthington pattern. 
Report adopted in Council. ; 


ST. Louis, Mo.—Synopsis of bids for roo 
fire-plugs, 100-valve box-raisers, and 100 stop- 
valve boxes, opened November 22 by D. P. 
Rowland, Commissioner W. W. Supplies : 
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J. P. Evans, St. Louis.. ... $4.10 | 37¢. $3.25 
John Ahornton, St. Louis... 3.20 | 30Cc. 3.25 








There being a tie in the valve-boxes, it was 
awarded by lot to John Thornton, he being 


_ the successful bidder. 


GOVERNMENT WORK. 


DALLAS, TEX.—Synopsis of bids for iron 
fencing and lathing, plastering, joining, wood 
flooring, giass, hardware, painting and polish- 
ing, marble tiles and mantels, cement floor, 
opened November 23 by the Supervising Ar- 
chitect of the Treasury Department: 





A ee ee a 3 ae 


Nee et ey pawe ‘me 
ome arly 
praoaogsc es 
S415 2240 
Cogeut to 
CS Sc. = 
Gees a5q5 - 
' + 4 eae — ae 
Bon, 75RQ2 c 
| a4 RSS z 
GS: Omles: 
: fmf ‘ 
| ace | 
| oe tg A | 
. * ' 
\ ei SS Ce: oe. 
| eo. C - aes ! 
| a ee a | 
| eae fake 
| eee ee Yellow Pine | 
| Sake a teeta, tee ca w for Jouning. i 
an } 
SE PI WARY 
s ee eee Se Cypress 
NNPNOND OW « 2 
S339 S549 for Joining. | 
| 88889sge 
3 " ! 
rg | 
a eo On oe 
ee ee ee White Pine 
YBoCOW AWN ADN i wore 
a 
3 es BSBSAS for Joining. | 
[j, 28828288 ) 
| KSu hak 33 Additional wood = | 
AANAAAASB ‘| 


floor per sq. ft. 


es = © © © @ @ @ 











SYRACUSE, N. Y.—Synopsis of bids for 
marble floor, tiling and wainscoting, and one 
marbleized mantel for Post—Oftice, etc., 
opened November 19 by the Supervising 
Architect of the ‘Treasury Department : 
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TOMPKINSVILLE, N. Y.—Synopsis of bids 
for 2,000 yards double conducting.-cable 
opened ty A. F. K. Benham, Commodore, 
U.S. Navy, Lighthouse Inspector, Novem- 
ber 30: India Rubber and Gutta-Percha Co., 
Front Street, City. 49% cents per foot; The 
Bishop Gutta-Percha Co., East Twenty-fifth 
Street, $1,140; The Okonite Co., 13° Park 
Row, $1,080; Standard Underground Cable 
Co., Cortlandt Street, %2,046;- E. B. Me- 
Clees, 16 Dey Street, $1,200. 


WASHINGTON, D. C.—Synopsis of bids for 
furnishing terra-cotta pipes and bends for the 
heating and ventilating system of the Con- 
gressional Library building, opened by the 
commission for construction November 21: 
Wight Fire-prvohng Company, Chicago, II1., 
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$6,347.50: G. W. Rader & Co., New York, 
$10,719; Trenton Terra Cotta Company, 
Trenton, N. J., $7,051. 


CHELSEA, Mass.—Synopsis of bids for 
boiler-house complete, with pipe connections 
to old system, Marine Hospital, opened No- 
vember 22 by the Supervising Architect of 
the Treasury: 

L. E. Miller, $9.945. 

James Barrett, $10,580. 

Albert B. Franklin, $10,787. 

Walworth Mfg. Co., $9,652. 


ERIE, PA.—Synopsis of bids for Court- 
House, etc., cpened November 21 by the Su- 
pervising Architect of the Treasury Depart- 
ment for iron furring and lathing, plastering, 
joinery, wood flooring, glass, hardware, paint- 
ing, polishing, and marble work: 
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PROPOSALS. 


(Cont-nued from page 8.) 
Proposals for Tiling. 


OOPFICE OF BUILDING FOR 
Stata, War, AND Navy DerpARTMFNTS, 
WasHincTon, D.C., December 3. 1887. 


_ Sealed proposels for furnishing, deliverirg, and lay- 
ing in place complete the plain and encaustic tiling of 
the l’brary floor in the west wing of the building for 
State, War, and Navy Depaicments, in th-s city, will 
be reccivedet ths office uti 12.0n WEDN ESDAY, 
THE I WENTY-FIRST DAY OF DECEMBER, 
1887, and opened immediately thereafter in presence 
of bidders. 

Specifications, general instructions to bidders, and 
blank forms of proposal will be furnished on applica. 
tion to this office. 

THOS. LINCOLN CASEY, 
3 Colonel, Corps of Engineers 








COUNTY TAIL.— Proposals are wanted for the 
erection of a County jail at Charleston, S.C, Until 
December 16, Address Edwin R. White. 


ENGINE-HOUSE.—Bids wanted at Baltimore, 
Md., unti] December xo. Build-ng to be 2sxzto feet, 
two stories, Address Theodore Oster, Building In- 
Spector. 


Poe ae wanted for building 
school-house at Brooklyn, N. Y., until December 6, 
Address William Harkness, Chairman Board of Educa— 
tion. a 


DREDGING.—No bids were received for dredging 
in Mott Haven Canal bv James C., Hayles, President 
of the New York City Board of Health, up to Decem- 
Bre and the date has been changed to January 1, 
1888, 


BRIDGE ABUTMFENTS.—Construction of abut- 
ments of a wrought iron br-dge at Atlanta. Ga. No 
date specified. Address M. S, Beitknap, Atlanta, Ga. 


PUMPING-ENGINF.—Propnsals wanted at Coe 
lumbus, U.,!0r our 15,000,000-gallon duplex compound 
cond+nsing pumping-ergine. Until December 8. 
Address A. H. McAlpine, Superintendent Water- 
Works Trustees, Columbus, O. 


GRADING, EXCAVATING, ETC.~— Proposals are 
wanted at Peekskil', N. Y., for grading, excavating 
rock and earth, filling in roads and ravines, and buiid- 
ing retaiming-wans, culverts, ete. Until December 
16. Address communications to the Commissioners 
State Arsenal, Thirty-fifth Street and Seventh Ave. 
nue, New York City. 


ENTLARGING DRILL-HALL.—Proposals wanted 
at Brooklyn for enlarging the dr II-hall of the State - 
eee and other work in connection with the same. 
Until December 12. Address Commiss'one;s, State 
Arseva:, Thiuty-fifth Ctreet and Seventh Avenue, New 
York City, 


WATER-PIPE —Proposals for furnishing and lay- 
ing cast-iron 6-inch water-pipe are wanted unti! De- 
cember 8, at St. I.ouis, Mo, Address C. W. Foster, 
Quartermaster, U.S. A., Depot Qartermaster. 


WATER-TUNNET..—Proposals warted at Mile 
waukee for the construction of a water-tunnel. twelve 
feetin diamet:r, Until December 8. Address Koard 
of Public Works. 


LUILDING.—Proposals will be received until De- 
cember by J. C. Saunders, Arkade!pbia, Ark., for 
building colleges, 
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TOO LATE FOR CLASSIFICATION. 


Fort BENTON, MontT.—Water-works are 
to be constructed. For particulars address 
the Water Commissioners. 

JACKSONVILLE, ILL.—The City Council has 
decided to advertise for proposals to furnish 
the city with not less than 1,000,000 gallons 
of water per 24 hours. 


HARRISBURG, Pa.—-Contractor G. A. 
Oglesby, of this city, is erecting water-works 
at the Soldiers’ and Church Orphans’ Home 
at Loysville, Perry County. 


GUYANDOTTE, W. Va.—This place is to 
be supplied with water by the Huatington 
Water-Works Co. 

TEMPLE, TEXAS. —Major Burkett, of Hous- 
ton, Texas, has made a proposition to erect 
water-works here. 


Macon, Ga.—The Jeter-Boardman Water 
and Gas Association has been organized to 
build water, electric light and gas-works at 
different places. W. W. Jeter is president. 


SHERMAN, TEX.—Urb:n Broughton, of 
Chicago, Ill., representing the Shone Pneu- 
matic Co., is figuring on the cost of a sewer- 
age system for this place. About $60,000 has 
been appropriated. For details address the 
Mayor. : 

Oxrorp, N. C.—A water-works plant is 
to be established here. Address the Mayor. 


HILLSBorO, ILL.—A water-works commit- 
tee has been appointed and an engineer will 
be employed to prepare plans and superintend 
the construction of the proposed works. 


SALEM, DAK.—A system of water-works is 
to be established here. 

PIPESTONE, MINN.—The National Iron and 
Brass Works, of Dubuque, Towa, have been 
awarded the contract for the construction of a 
system of water-works here. 


Dover, N. H., November 30, decided in 
favor of building new water-works. The con- 
struction of the water-works will begin in the 
spring. 

BoNHAM, TEX.—The City Council has de- 
termined upon a complete system of water- 
works and the officials have been inspecting 
the works of other cities. Action will prob- 
ably be taken shortly. 


PHENIX, ARIZ.—The City Council has 
granted a franchise for water-works to Je J 
Gardiner. 


Ilype Park, ILt.—The Kensington Elec- 
tric Light Co. has applied for a charter to 
establish and operate a plant here. 


Ionta, Micu.—This place is advertising 
for bids for lighting the streets by electricity. 


San ANGELO, TeEx.—T. O. Richards, of 
Chicago, is to establish an electric-light plant 
here at once. 

FAYETTEVILLE, N. C.—F. C. De Richards 
has closed a contract to erect water-works 
here. 

Waco, Tex.—The King Iron Bridge and 
Manufacturing Co., of Cleveland, O., has 
been awarded the contract for the construction 
of a bridge over the Brazos River. Cost, 


$49,500. 


BENTON, Kan.—W. G. Harvey, of Atchi- 


son, will build three bridges here. 


CINCINNATI, O.——The County Commission- 
ers will bu Id a bridge over the Miami kKiver. 
Fred Paine is in charge. 


Port TOWNSEND, N. Y.—Synopsis of bids 
for masonry. iron, and carpenter work of sec- 
ond floor Custom-House, opened November 
30 by the Supervising Architect of the Treas- 
ury Department: 


eee 





Stone | Erick 
BIDDERS. facing. | facing. 
James 8. Halliday and William 
Henderson*. ...-.eeeeeeee cece 21,80c; $14.300 
. 1. Middlebrook. ......--.eeeees .| 20,350; 20,350 
ohn U’ Connor..... cc. 06 cece cee 27,300! 26,50 
sade 835 30.620] 24,'7 


Bart ett & Wilkes ....... .-- 
SS eS 


a 
oo 





* Brick and stone as per drawings. 


LEAVENWORTH, KAN.—Synopsis of bids 
for approaches to Court-House, earth, stone 
and brick-work, drain-piping, Belgian block 
paving, macadam roadway and wood fence, 
opened November 30 by the Supervising 
Architect of the Treasury Department : 

Owen Fatterson, $5,155. 

McCarthy & Baldwin, $5,310. 

A. A. French, $2,980. 

William T. Yoakum, $2,690. 





New York City.—Synopsis of bids for 
building a new crib-bulkhead at the foot of 
West 158th Strzet, and for dredging thereat, 
opened December 1 by the Commissioner of 
the Department of Docks. ‘Ihe engineer’s 
estimate gives about 9,000 cubic yards dredg- 
ing and about 98,600 cubic feet, more or less, 
of crib work. The bidders were: Joseph 
Walsh, New York, $19,000; John - Monks, 
$21,675; J]. W. Flaherty, $18,500; Duncan 
A. Gillies, $14,360. 








Building Intelligence. 





WR solicit from each and every one of our readers infor- 
mation relating to projected buildings in their !o- 
cality, and should be ylad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—4 5, brown stone; 47, brick; 47 st, 
brick store : 4s dwell, brown-stone dwelling; afart 
house, apa’? uent-house- fem, tenement; ¢, each 
9, owner; a, architect: 4, builder: /7, frame. 





NEW YORK. 


118th, ns, 65 w Lexington av, 1 brick ten 
with stores: cost, 13,500; 0, Wm C Boyd; a, 
Cleverdon & Putzel. : 

rooth, s e cor West End av, br and st dwell; 
cost, 11,000; 0, Townsend & Odell; a, RS 
Townsend. 


West End av, e Ss, 17.5 s 100th, 2 br and st 
dwells: cost, each, $9,000; 0, a, and b, same 
as above. 

1ooth, ss, §7.6 e West End av, 2 br and st 
dwells: cost, each, $9,000; 0, a, and b, same 
as above. 

132d, ss, 75 e 7th av, 3 brick dwells; cost, 
each, $10,000; 0, Mary E Carlin; 0, A Spence. 

S s 12Ist, 100 e Istav, 3 br flats; cost, $45,- 
000 all; o, Wm Radebald; a, Ed Wenz. 

Ss gist, 267 w 8th av, 6 br dwells; cost, 
$120,000 all; 0, D M Lyon; a, W H Boylan. 

Ss 68th. 150 e gth av, 8 br dwells; cost, 
$160,000 all; o, Susanah Osborn; a, C M 
Romeyn. 

887-89 2d av, br storage: cost, $35,000; 0, 
Thos Mcl.ean and Wm F Morgan; a, De 
Lemos & Cordes. 

94-96 Varick. flat and stores; cost, $30,000; 
o, Joel G Hyams; a, Herter Bros. 

S s gist, 112e Madison av, 2 br dwells; cost, 
$20,000 all; 0, E Stanley Cornwall; a. GA 
Schillinger, 

S s 122d, 100 e 8thav, 2 br flats; cost, $36,- 
oou all; o, Samuel Edgar: a, same as above. 

W s roth av, 513 n Little 12th st, br store; 
cost, $15,000; 0, James Fay; a, sameas above. 

171-73 Avenue C, 2 br flats; cost. $34,000 
all: o, Chas Downey: a, Alex J Finkle. 

E s Locust, 78n 138th, brand glass factory; 
cost, $15,060; 0, Central Gas Light Co; a, not 
given. 

ALTERATIONS. ; 
_ 408 E rogth, br factory; cost, $8,000; 0, 
Wm A Jach; a, Geo Mathais. 


BROOKLYN. 


Franklin, s e cor Huron, 2 fr store and ten; 
cost, $6,800; 0 and b, Charles Schroth; a, Th 
Engelhardt. 

46 Manhattan av. es, 350 n Van Cott av, I 
fr ten; cost, $5,000; o and b, Fred Schmelze, 
a, Th Engelharat. 9 

280-282 Washington av, 475 s Willoughby 
av, 2 b s dwells; cost, $30,000; 0, Mr. Charles 
Ehrhardi; a, M. J. Morrill. 

De Kalb av,s s, 80 e Reid, 6 br and s stores 
and tens; cost, each, $6,000; 0, Margaretta 
Mulvihill; a, H Vollweiler. 

Kingston av, s e cor Atlantic av, 1 bs store 
and ten; cost, $15,000; o anda, W M Coots. 

E s Kingston av, 24s Atlantic av, q br 
dwells; cost, $24,000 all; oand a,W M Coots. 

Se cor Reid and DeKalb avs, 2 br stores 
and dwells: cost, $16,000 all; o, Margaretta 
Mulvihill; 4, H Vollweiler. 

Es Reid av, 20 s DeKalb av, 6 br stores 
and dwells; cost, $57,000; 0 and a, as above. 

E s_ Bushwick av, 50 n Cooper av, 2 fr 
dwells: cost, $8,oco aM; o, John Flentchel; a, 
David Acker & Son. 

S s 1oth. 325 e Third av, br dwell; cost, 
$10,000; 0, Henry Hoffman; a, Maurice Free- 
man & Son. 

E s Driggs, 125 n N_ 1oth, br ten; cost, 
$8,000; 0, Joseph I Gately, a, A Herbert. 

N s roth, 125 e gth av, fr stable; cost, 
$13,000; o, Atlantic Av RR Co; a, not given. 

52-66 Meserole, br machine bldg; cost, 
$11,000; 0, Joseph Fallert Brew Co; a, Fred 
Winder. 





BUILDING INTELLIGENCE. 
BROOULLY N—. Continued). 


Ns Lexington av, 300e Stuyvesant av, 5 
br dwells; cost, $22,500 all; o, George 
Walker; a, John E Dwyer. 


Ss roth, 150e Fifth av, 3 br dwells; cost, 
$13,500 all; o and a, W T Gonigan. 


WORCESTER, MASS.—Woodland st, fr 
house: cost, $5,000; 0, C O Richardson; b, 
Geo Kingston. 

Ashland, fr house; cost, $8,000; o, Union 
Cong! Church; b, C Vaughan. 


ST. PAUL, MINN.—Olive nr Grove, 2 
s-story fr dwells; cost, $7,500; Walter Ife, 
agent. d 

Oakland nr Lawton, 2 5-story fr dwells; 
cost, $7,700; 0, F. P Sarborn. 


45 minor permits, $23,800. 


WASHINGTON, D. C.—56-68 K, NE, 5 
2-story brick bldgs; cost, $10,000; 0, J Mc- 
Carthy; a, same. 

1709 Mass av, I 3-Story brick bldg; cost, 
$25,000; 0, Katherine Smith; a, J G Hill; 
b. Langley & Geitenger. 

Kingman pl, 2 3 story brick bldgs; cost, 
$7,500; 0, M Ragan; a, W B Gray; b, H 
D Kenninger. 

1425-1447 C, SW, rr 2-story brick bldgs; 
cost, $23,cG00; o, S Norment; a, J H Grant. 

1406-1408 16th st, 2 3-story brick bldgs: 
cost, $44,000; 0, Geo E Simon; a, H L 
Page; b, J K Cramer. 

1329 10 st, NW, I 3-story brick bldg; 
cost, $7,000; 0, T Lanston; a, T J Collins; 
b, H C Walter. 

641-643 Penn av, 2 3-story brick bidgs; 
cost, $7,000; 0, Swornstead & Bradley. 

1315 12th st, 1 3-story brick bldg; cost, 
$8 000; 0, Chas King; a, R Stead; b,O W 
Gotwalls. 

53 permits less than $7,0co in value for 
two weeks. 


ST. LOUIS, MO.—17th and Franklin av, a 
brick dwell; cost, $14,000; 0, S Simmons; 
a, E Mortimer, b, F E Brussack. 


GEORGETOWN, IND —Iron bridge works 
are to be started here by E. S. Dent & Co. 


CHATTANOOGA, TENN.—A Jewish tem- 
ple is to be erected here at acost of $20,000. 


WASHINGTON, D. C.—Secretary Whitney 
has approved the plans for the new Naval 
Observatory prepared by Architect Richard 
Hunt, and bids for constructing the building 
will be invited in a few days. 


ST. PAUL, MINN.—Main, nr McLean, 2- 
fr dwell; cost, $15,000; 0, Miss A W Yan- 
des. : 

Condon. nr Langdon, 2-story fr dwell; 
cost, $7,000; o, Walter Ife. 


20 minor permits, $25,000. 


MILWAUKEE.—N w cor Milwaukee st and 
Juneau av, br dwell: cost, $10,000; 0, A 
Meinecke; a, C F Ringer. 

Astor, nr Martin, br dwell: cost, $10,000; 
o, T J Perles; a, RF T Mix & Co. 
7 buildings less than $7,000. 


NEW ORI.EANS, LA.—St Charles and Con- 
stantinople sts, 2-story granite and frame 
residence; cost, $17,000; 0, Isidore Hern- 
sheim; a, Thos Sully & Co; b, Kelly Pros. 

Magazine ana Girod sts, brewery bldg; 
cost, $50,000; o, N O Brewing Co; a, Wm 
Fitzner; b, A Thiesen. 


LOS ANGELES, CAL.—The Atchison and 
Topeka Railroad will build a depot to cost 
$40,000. The Southern Pacific will erect an 
$80,000 depot. 


CHICAGO.—16-28. Pratt pl. brick flats and 
dwell: cost, $14,000; o and a, C B Wilson; 
b, Geo Lehman & Sons. 


ASHLAND, KAN. — Our correspondent 
writes: ‘* Bonds in the sum of $30,000 have 
been voted for a new court-house, and the 
plans and specifications are now on file at 
the County Clerk’s office. It will be built 
this winter and spring.” 


TUSKALOOSA, ALA.—A stock company 
is being formed to build a large opera house. 
J G Brady can give particulars. 


INDIANAPOLIS, IND.—The sum of $500,- 
ooo has been raised tor the purpose of pip- 
ing natural-gas to the city. 







BUILDING INTELLIGENCE. 


BALTIMORE, MD.—Nothing over $7,000 
to report. 


BOSTON, MASS.—46 Waltham, rear, stone 
mechanical bldg; cost, $14,500; 0, R Cod- 
man, ‘l'rustee; b, A Hathaway 

Mellville av, cor Allston, fr dwell; cost, 
$12,000; 0, J Breckenridge; a, L Under- 
wood; b, R F Parker 

305-18 Washington st, 5 fr dwells; cost 
each, $7.0C0; 0, Edward A White; a and b, 
AS Drisco 


Argyle.cor Ashmont, fr dwells and stores; 
cost, $11,000; o, Chas & Kittredge; b, John 
McDonald 

341-47 Adams, fr dwell and stores; cost, 

8,500; 0, John J Merrill; b, Noyes 
Bros 

Wareham and Albany, br piano m’f’y; 
cost, $45,000; 0, John Church; a, Samuel D 
Kelley; b, Webster & Dixon 


1784-86 Washington, br store and dwell; 
cost, $3,000° o, C A Richards; a, John 
Quirk; b, Webster & Dixon 

1788—go Washington, br store and dwell; 
cost, $10,000; 0, a and b, same as above 


1780-82 Washington, br store and dwell; 
cost, $8,000: 0, a and b, same as above 


107-113 Falmouth, 2 br apart; cost each, 
$13,000; o and b, Peter Graffam 


153 Iluntington av, br apart: cost, $15,- 
ooo: o, E B Horn; a, Samuel D Kelky; b, 
Keening & Strout 

95-101 Falmouth, 5 br dwells: cost each, 
$13,000; o and b, Peter Graffam, a, F. 
Griffin 

268-70 W Newton, 2 br apart: cost each; 
$8,500; 0, E B Horn; a, S D Kelley; b, 
Keening & Strout 

23 St Charles, br apart; cost, $25,000; 0, 
Ara L Potter; a, Fred Pope; b, Joseph 
Nicholson ° 


151 Huntington av, br apart; cost, $18,- 
000; o, E B Horn; a, S D Kelley; b, Keen- 
ing & Strout 

Stamford, br store and dwell: cost, $12,- 
000; 0, Thompson, Allen & Gibson 


156-60 Merrimac, 2 br stores and dwells; 
cost each, $11,000; 0, A Ratshisky; a, John 
A Hasty; b, Stephen Brennan 

West Camden, br stable; cost, $7,000, 0, 
Frank Smith; b, Gooch & Pray 


509 Beacon, br dwell; cost, $11,500; 0, 
Samuel S. Allen; a, Carl Fehmer; b, James 
Smith 


Lincoln, 8 br mercanti.e stores; cost, 
$180,000; 0, John S Farlow; a, Cummings 
& Sears; b, Woodbury & Leighton 

105-17 South, br mercantile bldg; cost, 
$48,000; o, Charles Toney; a, Chamberlain 
Whidden; b, Whidden, Hill & Co 


DETROIT.—225 Adams, brick dwell; cost, 
$7,000; 0, E Blackwell; a, H Kock; b, C 
Schwartz & Son. 

4o Columbia, br dwell; cost, $9,000; 0, J 
Hurley; a, Hess & Raseman; b, P Dee. 

Cass, br dwell; cost, $9.coo; 0, M E 
Compton; a, W G Malcolmson; b, G Gra- 
ham. 


Orchard, br shop; cost, $7,000; 0, C H 
Haberkorn; a, W G Malcolmson; b, W H 
Hollands. 

Trumbull, br dwell; cost, $7,000; 0, E 
Sullivan; a and b, same as above. 

54 Warren, br dwell: cost, $7,000; 0, L 
Jones; a, Mason & Rice; b, H Carew. 

690 Jefferson, br dwell; cost, $12,500; 0, 
J Dwyer; a, Scott & Co; b, H Carew. 

Hancock, br dwell; cost, $7,000; 0, L 
Witzleben; a, Spier & Rohns; b, C 
Schwarz. 

Lewis, br dwell; tost, $17,000; 0, C L 
Clark; a, Mason & Rice; b, G Vivier. 

7s Watson, br dwell; cost, $8,000; 0, J 
N Jamison; a, M S Smith; b, W H Traves 


MONROEVILLE, IND.—Messrs. Wing & 
Mahurin, of Fort Wayne, have completed 
plans for a Catholic Church to cost nearly 
$10,000. 


FINDLAY, O.—Dr W L Davis can give par- 
ticulars of an opera house which is to be 
erected here at a cost of $100,000. 


BERKELEY, CAL.—A hotel to cost $150.- 
000 is to be erected here by Dr George M 
Baronidas and others. 
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A CIVIL ENGINEER PRESIDENT OF 
FRANCE, 


ALL of our readers have noticed, and doubt- 
less some of them with more or less of profes- 
sional pride, that the recently elected President 
of the French Republic, M. Marie Francois 
Sadi-Carnot, is, like M. de Freycinet, a civil 
engineer. As the World says: “One of the 
foremost civil engineers of France, his training 
as an engineer and a political economist fits him 
in a quite particular manner for the high office 
to which he has been elected.” 

It is a fact worth noting that of the so-called 
“learned professions,” law, medicine, and divin- 
ity, to which, in these days of multiplied tech- 
nical schools, that of engineering must certainly 
be added, the latter is chiefly, if not solely, 
the one which qualifies its practitioner for high 
executive position. 

An engineer—and in its widest sense this in- 
cludes the architect as well—is one trained to 
subjugate the forces of nature to the service of 
man, and this usually by planning and directing 
the organized effort of many men. In large en- 
terprises, like a great railway, the conflict with na- 
ture assumes vast proportiens, and thousands 
of menand millions of money are employed, while 
an interoceanic canal becomes an affair of na- 
tional importance. As an illustration, M. Sadi- 
Carnot’s professional staff, while Minister of 
Public Works, included 72 chief engineers, 270 
ordinary engineers, and 1,500 assistant engineers. 
It is a little singular that, in this country espe- 
cially, which is perhaps indebted more to its 
engineers than any other set of men for its mar- 


velous development, the engineer has received - 


such scanty reward and almost no political pre- 
ferment. 

While the satirical paraphrase of a sentence in 
an address of Lincoln’s, that this is “a govern- 
ment of the lawyers, by the lawyers, and for the 
lawyers,”’ is hardly true, it 1s nevertheless a fact, 
that, perhaps from the facile combination of 
law and politics, the legal profession occupies a 
disproportionately large number of the official 
positions in this country, and however well fitted 
a lawyer may be for a legislative or judicial 
position, it is time we thought seriously of 
utilizing for executive positions some of the 
high executive ability fostered and manifested 
in the profession of the engineer. . 

It seems proper, then, that the members of the 
profession, when opportunity may offer, should 
encourage a recognition of this policy, not as 
engineers merely, but as wise and patriotic citi- 
zens trained to accomplish the best results by 
the best methods through the best men. 


UNDERGROUND KROM FOURTH AVE- 
NUE TO THE CITY HALL. 


THE New York Zimes is authority for the 
statement that plans have been prepared, the 
consent of the property owners secured, and the 
necessary capital subscribed for a four-track 
underground road on the line of Elm Street 
from Fourth Avenue to the City Hall, the pro- 
posed widening and extension of Elm Street to 
be taken advantage of for the construction of 
the proposed subway. It further intimates that 
W. K. Vanderbilt, Cornelius Vanderbilt, Chaun- 
cey M. Depew, Orlando B. Potter, John 
Jacob Astor, William W. Astor, the Rhine- 
landers, the Lorillards, and many other 
representative people have embarked in 
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the enterprise. If so they but follow the 
policy of the late Cornelius Vanderbilt and re- 
vive a project on which he had nearly embarked. 
It may not be generally known that in 1873 he 
had proceeded so far with a scheme to extend 
the railway tracks on Fourth Avenue under- 
ground from the Grand Central Depot to the 
City Hall that the contracts were placed and all 
ready for signature, when at the last moment, 
perhaps suspecting the troublous times that soon 
followed, he concluded to go no further. 

Had his project been then carried out it might 
have postponed or prevented the construction of 
the elevated roads, and New York might by this 
time have had a complete system of underground 
transportation. 

We are glad to welcome the new enterprise, 
and believe Mr. Vanderbilt’s successors will vin- 
dicate the wisdom of his original plan, more 
daring and difficult then than now. It will in 
all probability give an effectual quietus to the 
Arcade and Underground schemes for Broadway, 
though they may perhaps find more feasible 
routes west of that thoroughfare. It will not, 
however, afford much relief to the travel on the 
west side, where, as we have long advised, a sub- 
stantial viaduct through blocks should be con- 
structed on property bought and paid for. 
While the Elm Street tunnel will bea great boon 
to dwellers in Harlem and the new district, the 
west side viaduct is needed for the Hudson 
River side of the city and to build up that beau- 
tiful residential portion at and beyond Man- 
hattanville. 


HOSPITAL ORGANIZATION AND MAN- 
AGEMENT. 


THE report of the Dublin Hospitals Commis- 
sion, recently published, with its appendices, forms 
a folio volume of over 350 pages, which is inter- 
esting reading, not only to those immediately 
concerned, but also as an historical document of 
permanent value. 

Dublin has more hospitals in proportion to 
its population than any city in the United King- 
dom, and the result is that most of them are in- 
sufficiently supported, and that the expenses of 
management are disproportionately large. 

Dr. Corley's expression that ‘“ we are over- 
hospitalled, but not over-bedded,”’ seems to hit 
the mark. 

The questions dealt with by the Commission 
relate largely to local details, as bearing on the 
general subject of the Parliamentary grant of 
funds for the Dublin hospitals and the methods 
of its distribution. It advises consolidation into 
five or six hospitals, and that the conditions 
upon which the Parliamentary grant is distrib- 
uted shall be such as to promote this consolida- 
tion. These conditions afford some _ useful 
hints about hospital organization in large cities, 
and we therefore give them in full. 

‘“ First—The hospital shall contain not less 
than eighty beds, and after five years’ participa- 
tion in the grant, not less than one hundred, in 
daily occupation throughout the year. 

‘¢ Second —T he hospital shall be open for clinical 
instruction, and shall have not less than fifty pay- 
ing students on its books each year. 

‘© Third—The hospital shall be open to per- 
sons of all creeds, without any distinction, and 
clergymen of, all denominations shall be ad- 
mitted to see patients requiring their ministra- 
tions at any hour of the day or night. 
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“ Fourth—The staff of the hospital shall be 
appointed without distinction of creed or the 
place of education, or reference to the candi- 
date’s connection with any particular university 
or medical corporation or hospital, and without 
payment of any sum of money; and the princi- 
ple of promotion from the junior to the senior 
appointments shall be recognized as far as may 
be deemed compatible with the interests of the 
institution. No member of the staff shall hold 
a similar appointment in any other hospital. 

“ Fifth—The junior appointments, such as 
resident surgeons and physicians, shall be filled 
up by examination, for which any duly qualified 
candidate may present himself. 

“6 Sixth—The hospital shall employ as nurses 
only such persons as have gone through a duly 
recognized probationary training.” 

We commend these rules to the consideration 
of those who may be on the boards of manage- 
ment of hospitals. 
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There will be a main under each sidewalk, as no service- 
line will be allowed to cross the roadway. Only main 
lines can be carried across the roadways (at a depth of one 
metre), and man or hand holes at each end of a crossing 
will give access to the wires under the street. 

All switches, cut-offs, etc., shall be outside of the street 
line. 

All plans to be deposited in triplicate with the city and 
kept up to date. 

Repaizs of sidewalk and road-beds to made by the city 
and paid for by the company at the following rates: 
paved road-bed, $0.09 per square foot ; macadam bed, 
$0.055 per square foot; asphalt bed, $0.335 per square 
foot ; wood pavement, $0.428 per square foot ; bitumen 
sidewalk, $0.145 per square foot ; granite sidewalk, $0.09 
per square foot; price of curbing, straight or circular, 
$0.200 per piece. The company to maintain temporary 


repairs of road-bed over their trenches (for not over fifteen 
days after refilling) till accepted by the city. All repairs 
of sewer-work, water-pipe, etc., to be paid bythe com- 
pany according to the bill of work kept by the city in- 
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buildings, etc., to be determined by experts at their market 
value at time of sale. 

Everything to be put back into its original shape on 
completion of the eighteen years, if the charter is not 
renewed or bought up. 

Company to give bond to the amount of at least $5,000 
at the rate of $2,000 per kilometre of conduit. 

Not over ten per cent. of foreign labor to be employed. 

The company to hold the city free from all claim for 
damages. Damages done to conduit by city contractors 
be repaired by contractors, but the city not held liable 
or it. 


OUR SPECIAL ILLUSTRATION. 


CLUB HOUSE FOR THE DOWN TOWN ASSOCIATION OF NEW 
YORK.—C. C. HAIGHT, ARCHITECT. 

THIs building is situated’ at 60 and 62 Pine Street, 
extending through to Cedar Street. It is used as a club- 
house for the Down Town Association of New York. 
Material used on the Pine Street front, the lower part is of 
Belleville, N. J., sandstone, upper part of buff brick, with 
buff terra-cotta trimmings. Cedar Street front is of sim- 
ilar character, with red brick and terra-cotta. The entrance- 
hall, office, and lavatories have marble mosaic floors. 
Principal rooms finished in dark oak, with large open fire- 
places and oak chimney-pieces. The main staircase is of 
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RESIDENCE OF CLARENCE WHITMAN, NEW BRIGHTON, STATEN ISLAND.-—-LAMB & RICH, ARCHITECTS. 


THE FORM OF LICENSE FOR ELECTRIC- 
LIGHT COMPANIES IN PARIS. 

THE city of Paris, France, received a revenue from the 
gas company monopoly in 1886 of some $3.500,coo, of 
which $40,000 was for right of way (some goo miles), some 
$2,500,000 being the city’s share of the profits, and nearly 
$1,000,000 in form of a tax of eleven cents per 1,000 
cubic feet of gas consumed, which takes the place of the 
regular tax on all coal entering the city. 

In making out a form of charter or license for electric 
light and power companies, the city officials had to take 
into account the diminution in revenue the city is likely 
to get from the gas companies. From Le Gente Civil we 
learn the following are the principal features of the pro- 
posed license : 

Wires to be laid in the sewers where there is space 
enough and when they will not interfere with other public 
services, but the city reserves the right to order them out 
if the space is needed for other purposes, or there are any 
objections found. 

When not laid in sewers the wires shall be laid under 
the sidewalks in suitable metal or masonry conduits. 


spector. The license to last for eighteen years, but city 
reserves right to buy up the right and plant after seven 
years. The license only covers the right of way actually 
taken up by the wires, the city reserving the right to license 
other companies for the same district and same streets. 
The maximum charge made by the company for use of its 
light or power is fixed at 0.012 per carcel hour, or $0.12 
per horse-power hour. 

The company is bound to furnish electricity to any one 


on the lines of its wires who may desire it on the terms of 
ts policies. The company to pay the city an annual tax of 
$20 per kilometre of conduit and five per cent. of the 
amount of its policies. If the electric stations are outside 
the city limits this amount will be six per cent., the addition 
representing the city tax on coal. The company to pay 
all costs for verifying the power of light, income, etc. 
The license to be annulled if work is sublet to outside 
parties ; if work is not begun within six months of date of 
license ; if the supply of electricity is partially or totally 
cut off ; if taxes are not paid up in time. 

The basis of buying out by the city after seven years 
will be the average net revenues for the five preceding 
years, which will be paid the company ia annuities for the 
rest of the term of license ; or the corresponding capital at 
six per cent. paid at once. Price for plant, tools, main s, 


iron, with marble treads. There is an elevator trom ground- 
floor to upper dining-room floor. 

The first floor contains the entrance-hall, in which is the 
office, and adjoining on the east side are the reception- 
room, telephone-closet, and lavatory. On the north side 
a spacious opening leads to restaurant, 40x48, passing 
on the way by staircase at the right, and coat-room and 
elevator at the left hand. 

On the second floor above the entrance-hall and recep- 
tion-room is the reading- room 32x43, connected with the 
smoking-room, which is over restaurant, by the staircase- 
hall. 

Two dining-rooms occupy the larger part of the third 
floor, of similar dimensions to rooms on floor below, and 
on the floor above are found a number of private dining- 
rooms. The kitchen is on the top floor. The cost was 
about $150,000. 

- The architect was Mr. Charles C. Haight, of New 
ork, 


OUR VIGNETTE ILLUSTRATION. 


RESIDENCE OF CLARENCE WHITMAN, NEW BRIGHTON, 
STATEN ISLAND. 

THE subject of our vignette illustration is the residence 
of Mr. Clarence Whitman, New Brighton, Staten Island. 
The building is of wood, shingled. The architects were 
Lamb & Rich, of New York. 
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HENRY IRVING'S “SAFETY THEATRE.” 

WE reproduce a plan and section of this interesting build- 
ing from the London Architect, to which paper the blocks 
were loaned by the Daily Telegraph. The former says: 

‘* It will be observed that the designers have adopted 
the theory of Wagner in avoiding many ranges of boxes 
and galleries. The building may be said to have but one 
story, and the lowest-priced seats will be found in the rear 
of the pit instead of at a lofty height, but it is said that 
the most distant seat will command an extensive view of 
the stage. How far a theatre so disposed would pay the 
lessee is a question not easily solved. There can be no 
doubt if safety depended upon facilities of exit it is to 
be found in the new theatre, and people would probably 
pay a higher price for having some hours’ enjoyment with- 
out any apprehension of danger.” 


THE NEW YORK ARCHITECTURAL LEAGUE. 

ON Monday evening last the league dinner and subse- 
quent meeting was an unusually successful and enjoyable 
affair, about sixty members being present. Mr. J. P. 
Riley gave an entertaining word picture under the title, 
‘*A Day in Florence.” Mr. E. K. Rossiter read an in- 
teresting paper on ‘‘ An Old Colonial House in Connec- 
ticut’”—the Demming Homestead at Litchfield—the 
architect of which was Mr. Spratt, who had been a Hessian 
soldier in the Revolution. His description of the methods 
of construction in vogue at that day excited considerable 
interest. The record of what an architect’s fee was at 
that time was the charge for a day’s service of 75. 6d., 
about $1.8754. Theframe of the house was hewn timber, 
with oak planking threeinches thick. The hardware came 
from England, and the author made a point of the fact 
that the workmen were more than usually intelligent in 
their craft in carrying out the architect’s designs by reason 
of their seven years’ apprenticeship in the old country. 

A subscription was taken up from those present at the 
dinner for the medal, for which $170 was secured at the 
time. The jury to select a design for a medal from the 
drawings that have been invited is to consist of R. M. 
Hunt, C. F. McKim, Russell Sturgis, as non-members of 
the league ; W. C. Hazlett, J. Du Fais, and C. I. Berg, 
members. 

The Hanging Committee selected for the approaching 
exhibition of drawings are: J. Du Fais, Bruce Price, F. 
A. Wright, E. P. Treadwell, and J. B. Robinson. The 
names of the officers to be voted on for the ensuing year 
were also posted. From the announcements made by the 
Executive Committee, there is every indication that the 
approaching exhibition will be the most successful one 
yet held. 


EXAMINATION IN ARCHITECTURE—ROYAL 
INSTITUTE OF BRITISH ARCHITECTS. 
THE following extracts from the examination papers of 
the Royal Institute of British Architects may be of interest 
to students of architecture in the United States asshowing 
the line of study followed in England. 


THE EXAMINATION. 

All gentlemen engaged in the study or practice of archi- 
tecture, before presenting themselves for election as asso- 
ciates, are required to have passed an examination accord- 
ing to a standard fixed by the Council of the Royal Insti- 
tute of British Architects ; and in places where a scheme 
of examination, approved by the said council, has been 
formulated, the examination is conducted by means of 
sealed papers under the charge of membersof the Institute, 
who act as moderators, superintend the oral examinations, 
and report thereon. In all cases the candidates’ answers, 
written and graphic, and the reports of the moderators, are 
transmitted to the council of the Institute for decision. 
The examination is conducted in accordance with the fol- 
lowing principal regulations and programme: 


PROGRAMME OF WORK TO BE DONE IN PRESENCE OF 
MODERATORS. 

History of Architecture (to be illustrated by sketches). 

The leading characteristics and history of the principal 
styles of architecture. 

The special characteristics and history of any one of the 
following periods which the candidate may select, namely : 

(a2) Greek or Roman architecture ; 

(4) Architecture of Italy or France trom the Tenth cen- 
tury to the end of the Fourteenth century ; 

(c) Architecture of Italy or France from the beginning 
of the Fifteenth century to the present time ; 

(d) Architecture of England for some one century 
between the years 1100 and 1700 A. D, 


Moldings, features, and ornaments (to be illustrated by 
sketches). 

As characteristic of architectural styles generally. 

As characteristic of the special style which may have 
been se'ected by the candidate. 

Sanitary science, strength of materials, shoring , etc.— 
Drainage, sanitary arrangements and requirements. 

The application of formulas for calculating the strength 
of materials. 

Shoring and underpinning, and dealing with ruinous 
and dangerous structures. 

Plans, section and elevation of a building.—The detailed 
arrangement of 4 building for a given purpose, as for ex- 
ample, a parsonage for a town parish, a residence fora 
surgeon or othef practitioner, a set of offices, to be filled 
in upon a skeleton plan (a scale of % of an inch to a foot). 

A plan of one upper floor and of the roof, with details 
of the principal constructional arrangements. 

The section and elevation (to a scale of % of an inch to 
a foot), with constructional and artistic details to a larger 
scale, 
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100 ; plans, section, and elevation, 200; materials, con- 
struction, etc., 100; specifications and methods of esti- 
mating, 75; professional practice, 25. 

A candidate in order to pass must obtain at least half 
the number of marks (namely 350), though this proportion 
need not necessarly extend to each of the several divisions. 


ADVICE TO CANDIDATES DESIROUS OF ENTERING FOR THE 
EXAMINATION, 


As a general foundation for the knowledge necessary to 
pass the examination in all its branches, a careful study of 
Gwilt’s £ xcvclopaaia, which should be in the possession 
of every architectural student, will be found of great ser- 
vice ; the student will there find almost all the subjects 
required dealt with concisely, but at sufficient length to 
form an admirable introduction to the specific study of 
each. 

For the history of architecture the earlier chapters of 
Gwilt’s, Fergusson’s //istory, Gailhabaud’s Monuments, 
Batissier’s L’Art Monumental, Ramée’s Histoire Générale, 
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GROUND PLAN OF HENRY IRVING'S ‘“‘SAFETY THEATRE.” .. St? 


Materials, construction, etc. —The nature and properties 
of building materials, including their decay, preservation, 
quality, and strength, and their application to building 

The principles of construction as applied in practice to 
foundations, walls, arches, vaults, roofs, floors, and par- 
titions. 

Specifications and Methods of Estimating Cost.—A 
specification of the work necessary in one or more trades 
for the building designed by the candidate. 

Manner of specifying for other trades and methods of 
estimating the cost of any building. 

Professional Practice. —The general conditions usually 
appended to a specification and contract. 

The number of marks allowed by the examiners will be 
700, thus subdivided : 

History of architecture, illustrated by sketches, 100; 
moldings, features, and ornaments, illustrated by sketches, 
100 ; sanitary science, strength of materials, shoring, etc., 


etc., etc., should be supplemented by the biographical 
works of Milizia and Quatremére de Quincy, while, for 
those who have the opportunity, the lives of the architects 
treated of by Vasari will afford much instruction. The 
special text-books relating to each style will also afford 
detailed information to which that contained in the pre- 
ceding works can only be considered as introductory ; the 
more important of these text-books are mentioned in the 
succeeding paragraphs, the observations in which apply 
equaliy to this head of history. 

While each candidate will be required to show a thorough 
acqua‘ntance, graphic and historical, with the style and 
period selected by him, he will also he expected to show a 
knowledge of the history of other styles. 

For moldings, features, and ornaments, in the special 
style selected by the candidate, acquaintance should be 
obtained by drawing, measuring, and sl-etching an actual 
building, aided by careful study of the most accessible of 
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the standard works, a thorough acquaintance with: which 
should be acquired. 

For Greek Architecture.—The study of Stuart and 
Revett’s Antiquities of Athens, Wilkins’s Magna Grecia, 
the Society of Dilettanti’s Amtiguities of Jonia and of 
Attica, Mr. Penrose’s Athenian Architecture, and Cocker- 
ell’s gina, is indispensable. 

For Roman Architecture.—A knowledge can be acquired 
from Taylor & Cresy’s Antiquities of Rome, Adam’s Spal- 
atro, Wood & Dawkins’s Palmyra and Balbec ; from 
Palladio, Canina, etc. The orders are well shown in 
Mauch, Normand, Nicholson, Chambers, and Gwilt ; and 
classic ornament is shownin Vulliamy, Tatham, etc. 

For Medieval Architecture.—Reference should be made 
to Sharpe’s Parallels, Pugin’s Mormandy, Paley’s Mo/a- 
ings, Brandon’s Analysis, Colling’s Details and (rna- 
ments; to Rickman, Bloxam, and to Viollet-Le-Duc’s 
Dictionnaire. 

For Renaissance Architecture.—Of the history and of 
the architects of this period every candidate will be ex- 
pected to have a knowledge, which can be acquired from 
Letarouilly’s Rome, and from Pallaido; from Granjean 
and Famin’s Zoscane, Percier & Fontaine’s Rome, and 
Cicognara’s Venezia ; and the careful perusal of Sir Will- 
iam Chambers’s 7%eatise on the Decorative part of Civil 
Architecture should not on any account be omitted. 

The candidate must distinctly understand that he will be 
required to show a reasonable acquaintance with styles 
and periods other than that selected by him. 

For Plan, Flevation, Section, etc., the experience 
acquired in office practice may, with advantage, be sup- 
plemented by attendance at the Architectural School of 
the Royal Academy, the Classes of Design and Construc- 
tion of the Architectural Association, and the classes of 
local societies. 

For Materials and Construction the knowledge gained 
in office work and in the inspection of buildings in pro- 
gress should prove useful. The three volumes of Votes 
on Building Construction will be found of great value—in 
fact, indispensable; and the Pocket-Books of Hurst & 
Young should be carefully studied ; Tredgold & Newland 
on Carpentry, Rankine’s Manuals of Applied Mechanics 
and Civil Engineering, Stoney on Strains, Mr. Tarn’s 
Science of Building, Stock’s Shoring and Underpinning, 
and other technical works, may be studied with advantage. 
Applied mathematics and geometry may form part. of the 
examination, and readiness of calculation and acquain- 
tance with formulas and their application will be appre- 
ciated. Theconstruction of floors and roofs ; the methods 
of calculating the strength of timber, cast and wrought 
iron beams, and of other materials; the properties and 
qualities of building materials generally, and the modes of 
applying them, must be studied under this head. 

For Sanitary Science a careful study of Parkes’s Manual 
of Hygiene is desirable ; and for the practical details of 
drainage and plumbing the works of Mr. B. Latham, and 
Bailey-Denton, and Mr. Hellyer, should be consulted. 


TEST OF A WROUGHT-IRON DOUBLE-TRACK 
FLOOR-BEAM. * 


BY ALFRED P. BOLLER, MEM. AM. SOC, C, E. 


‘* TESTING to rupture actual bridge members is always a 
matter of great scientific interest, and while the record is 
quite extensive in eye-bars, posts, or small parts, the great 
cost, time, and inconvenience of handling heavy girders 
has prevented experiment in that direction. In fact, the 
writer is unaware of any experiment upon compound riv- 
eted beams on a large scale, as actually used, until the 
experiment recorded below was made under his super- 
vision. 

The beam was an exact duplicate of those in use on a 
bridge, about which more or less controversy had arisen 
as to their practical safety, and the test was made under, 
as near as possible, actual conditions of attachment and 
loading. The annexed drawing shows the form and pro- 
portion of the beam and connection with the posts, to- 
gether with the position of the track-stringers. The actual 
static loads to which the beam could be subjected by the 
heaviest engines in use on the road, with weight of floor, 
is 40,000 pounds at each stringer bearing, the strains 
computed therefrom being as follows: 

Flange strains at m, 3,800 pounds per square inch. 

At a, 5,700 pounds per square inch ; 

At 4, 6,400 pounds per square inch. 


* Abstract of a paper read before the American Society of Civil 
Engineers, November 16, 1887. 


Shear strains in web, between a and 4, 2,600 pounds 
per square inch. 

Shear strains in web, between a and end, 8,000 pounds 
per square inch at least section, or where web is 2 feet 4 
inches deep, or 42 diameters between angle-iron. 


RIVETS. 
All rivets 7%-inch diameter or $§ when driven to fill 
holes; area of section 0.6 square inch ; bearing-area, diam- 


eter X 3% plate = 0.35 square inch, and for %-inch 
plate 0.47 square inch. 
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Post attachment, considering all the 26 rivets doing 
duty, yields rivets strain as follows: In shear (single), 5,000 
pounds per square inch, and bearing area (%-inch plate), 
6,600 pounds per square inch. 

Connection of 3% web to flange angles.—Taking the 40 
rivets between ends of girder and second stringer, the hori- 
zontal strain difference is 162,000 pounds, the rivets being 
strained 3,400 pounds per square inch double shear, and 
11,600 pounds per square inch bearing area. Taking dis- 
tance from ends to first stringer, the horizontal strain dif- 
ference is 105,000 pounds, yielding on 20 rivets, 4,200 
pounds per square inch double shear, and 15,000 pounds 
per square inch bearing area. 

Taking a short distance of two feet from ends, the hori- 
zontal strain is 70,000 pounds on I0 rivets, giving 5,%00 
pounds per square inch double shear, and 20,000 pounds 
per square inch bearing area. 

In these girders the weakness feared was in the end 
flange riveting, and shear in end web, and caused the test 
recorded below. 

The test was recently made at the works of the Keystone 
Bridge Co., by means of hydraulic power applied at 
stringer points; convenience made it necessary to make 
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the test with the beam blocked up horizontal on the ground, 
so that the weight of the beam is necessarily neglected. 
The beam was connected with a pair of posts, precisely 
asin the actual structure, between which an additional 
girder was framed as a reaction base forthe rams. The 
annexed diagram shows the general arrangements. The 
hydraulic power was derived from the testing-machine 
plant of the Keystone establishment, and the deflections 
measured from a fine wire parallel to lower flange, and 
about three inches therefrom. The diameter of the ram 
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was ten inches. (Area 78.54 inches). The record was as 
follows: 
LOAD ON 
GAUGE Eacu Ram. DEFLECTIONS. Tota Loan. 
READING. Pounds. b o’ Pounds. 
565 445375 %° %° 177,500 
1,130 88,750 Yo ve 355,000 
1,412 T10,900 % % 443,600 
No permanent set in above. 
1,695 133,125 uncertain. 532,500 
Permanent set scant qy of an inch. 
1,980 155,500 not recorded. 622,000 
Permanent set gy of aninch. 
2,080 Failure commenced. 652,500 


Failure commenced through giving way of angle-irons, 
beginning in a fine seam at first bend in lower flange from 
end support, ‘he seam being along the root of the angle, 
which continual pressure tore apart across the angle as 
shown, when the web commenced to tear like a sheet of 
paper, in direction and manner as exhibited on plate here- 
with (from photograph). From some cause, not apparent, 
the deflections were not similar at the symmetrical end 
rams (a) the point where the web failed (left side) being 
sharply deflected. While the angles showed root fracture 
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at the opposite point, the web did not fail or show indica- 
tions of so doing, the deflection being on an easy curve. 
With the extreme vielding of the lower flange angles, the 
angle brackets connecting girder with posts commenced to 
go, tearing likewise along the root, and stripping the heads 
from the extreme upper rivets as shown. The internal 
diaphragm connecting the channel sides of the posts was 
unaffected. 

The rivets connecting the ruptured flange with web 
appeared as perfect as when driven, and no indication was 
disclosed, as far as it was possible to tell, of the holes in 
the web elongating or any upsetting of bearing surface. 
There is no telling what the web and rivets would have 
borne bad not the solid angle-irons given way at the first 
bend. 

It is to be noted that flange-plate with leg of angle 
attached thereto was intact, showing no indication of 
rupture. 

Discussion.—Taking that stage of the experiment when 
a permanent set was first noted—viz., ss of an inch—the 
recorded load was 532,500 pounds, or as near as may be 
31% times the basis on which the calculations in the first 
part of this paper were made (40,000 pounds on each 
stringer, or 160,000 pounds total). Applying this ratio to 
the preceding computations, the iron would be apparently 


strained as follows: 


m 3,800 X 3% — 12,600 pounds per square inch. 
Flanges at < @ 5.700 KX 34% = 19.000 ve ve 
46 6,400 X 434 = 21,200 


Web } Between a and 4, 2,600 X 3% = 8,700 pounds per square in, 
° ) At least section, 8,000 X 34 = 26,609 - . 


Post attachment: 
Bearing areca, 6,600 X 344 = 22,000 pounds per sq. in. 
Single shear, 5,000 X 34 = 16,600 38 as 

Web and flange connections, end rivets: 
Bearing area, 20,000 X 3% = 66,600 pounds per sq. in. 
Double shear, 5,800 X 34 = 19,300 =“ a 


When failure in angles was first noted, the recorded 
load was 653,500 pounds, or slightly more than four times 
the computed basis of load, which would increase the above 
strains about one-fifth, giving a calculated flange strain 
when angle failed of some 15,000 pounds per square inch, 
and bearing-area strain on end flange and web rivets about 
80,000 pounds per square inch, neither of which could 
possibly be true, or the web would have torn out from the 
rivets, and the flanges be perfectly sound, well within 
elastic limits, although in the last case it is to be noted 
that the horizontal table of the flange was perfectly sound, 
the flange failure commencing primarily with a long split 
along the weld of the angle-iron root, throwing the whole 
flange duty upon the vertical legs of the angle-irons when 
a rupture strain was quickly reached. Hadtheangles been 
rolled from a solid ingot, or on the German method of de- 
veloping from a flat instead of from the ordinary welded 
pile, the strength of this beam would have been largely 
increased. The prime weakness in this beam was due 
therefore to the mode of manufacturing the angle-irons, 
which were weak along the weld at the root. This was 
also shown in the end bracket-angles uniting the beam to 
the posts.” 

The writer deduces from this experiment that a plate- 
web is an exceedingly stiff member, much stiffer than is 
commonly supposed; that the customary method of 
proportioning rivets—viz., the horizontal component be- 
tween any two given points divided by allowable bearing 
pressure per square inch equals number of rivets required— 
is not true, and that the friction due to power riveting has 
enormous value. 

This beam was reported to the company interested as 
practically safe by the writer, on general considerations, 
before the experiment was made, and the opinion re- 
affirmed after the experiment. 

The paper was discussed by Theodore Cooper, who 
stated that the girder was not properly proportioned, as 
the ends of the beam in this design would be required to 
bear double the amount of strain it should bear, and the 
centre of member only one-half the amount. 

He did not consider it defective in the styength required, 
but a better design could be constructed without increas- 
ing the cost. Incomputing the strains for bridge members 
the practice of French engineers was to consider the fric- 
tion of rivets, but this friction was ignored by both English 
and American engineers. Mr. Brown followed by stating 
that in present practice we do not like to use a beam of 
this design ; that there was not iron enough in the ends of 
web to resistthestrains. It was also discussed by Messrs. 
Buck, Dagron, Devin, Buckholtz, Emery, Lindenthal, 

Pegram, and Lucius. The illustrations show a ‘bird’s-eye 
view of the beam as arranged for testing and an enlarged 
view of the fracture taken from a photograph, 
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PAVEMENTS AND STREET RAILROADS. 
No. XXI. 


(Continued from page 7.) 


WOOD PAVEMENT IN THE METROPOLIS.* 
CORRESPONDENCE (CONCLUDED). 


WITH reference to the number of experiments of the 
cement which he had made for the author, and which had 
been published in their entirety, he should like to say that 
in every case he sent his report to the author on the com- 
pletion of the seven days’ test, and that therefore the ex- 
tracts from these reports, which were given in the paper, 
were not to be considered as defining the nature of the 
cement as shown by future experiments, but simply as his 
opinion of the cement at that date. No doubt a finer 
ground cement would have been preferable, and would 
probably have enabled the author to obtain the strength 
he required with the larger proportion of aggregate—viz., 
7 to I instead of the 5% to 1 which he found it necessary 
to use, ‘and would therefore have resulted in economy ; 
otherwise the cement was of good quality and well suited 
to the purpose. 

Mr. A. Southam observed that his experience as sur- 
veyor for the Wandsworth Board of Wurks at Clapham, 
enabled him to contirm the author's conclusions. In Octo- 
ber, 1880, the High Street Clapham was paved with wood 
by the London Tramways Company and the Wandsworth 
Board. Inthe centre of the road were two lines of tram- 
way ; these had been previously paved with several kinds 
of asphalt, and all had failed ; the margins of the carriage- 
way were macadam. ‘The tramway was paved under the 
direction of the engineer to the company, with plain deal 
blocks grouted with cement; the margins, 3,600 square 
yards, were laid by the Improved Wood Paving Company 
for the Wandsworth Board with blocks dipped in creosote 
on a bed of 6 inches of concrete, composed of Thames bal. 
last and Portland cement, in the proportion of 6 to I, at a 
cost of Ils. per square yard. ‘lhe excavation was under- 
taken by the Wandsworth Board ; the value of the macadam 
somewhat exceeded the cost of breaking up, carting, and 
sifting it for use elsewhere. The pavement had been 
maintained by the Improved Wood Company free of cost 
for three years, when they expressed their willingness to 
enterinto a contract to maintain it for a further period of 
fifteen years at 10d. per square yard per annum, and to 
leave it in good order at the end of that term ; but although 
that was considered a smal] sum the board had thought it 
desirable to maintain it themselves. Both the pavement 
laid by the Improved Wood Paving Company and the 
Tramway Company were in good order, no repairs having 
yet been required, and the work had been done nearly four 
years, In any extension of wood-paving he would use 
plain well-seasoned yellow deal wood blocks grouted with 
Portland cement, laid on concrete, formed of the old 
macadam, sifted and mixed with Portland cement. He 
considered that it was expedient to have large works exe- 
cuted by contract, but the maintenance should be under- 
taken by the parish authorities who had the control of the 
road. 

Mr. G. F. White expressed his satisfaction with the 
paper, which he thought was a valuable supplement to 
those of Mr. Deaconand Mr. Howarth. Considerable ex- 
perience had been gained in the intervening five years as 
to theendurance of wood asa pavement. The statistics 
collected by the author should help, he thought, to set at 
rest many questions on which opinions were divided some 
years back. There were two points on which he desired 
to offer a few remarks. The first related to the character 
of the foundatiun to be used under the wood. The second, 
to the mode in which the blocks should be laid with refer- 
ence to one another. It seemed now to be quite agreed 
that the indispensable condition of securing a good and 
lasting paving was a firm and unyielding foundation, and 
it was also conceded that no material was so fit for this 
purpose as concrete made of Portland cement and gravel, 
in the proportions of I part of cement to 5 or 6 parts of 
gravel. ‘lhe author seemed to be of opinion that a thick- 
ness of 6 inches was sufficient for all purposes. Mr.White 
concurred in this view where the soil under the concrete 
was hard and undisturbed; but where the ground had to 
be picked up to provide for gas or water pipes, as was so 
generally the case, he thought the layer of concrete should 
not be less than 8 to g inches, especially in thoroughfares 
where the traffic was heavy. He had noticed in certain 
cases, and especially in Pall Mall, where the wood paving 
was probably in a worse condition than in any street in Lon- 
don, that the excavation for the concrete base had been very 
unequalin depth, the sub-stratum having in some cases been 
hardly removed at all, while in other parts there were holes 
12 and 13 inches deep, which had been filled up with hard 
rubbish ; and over this surface had been laid a bed of con- 
crete, averaging hardly more than 3 inches in thickness. 
Such a mode of proceeding could only have one result, 
which had been predicted while the work wasin progress— 
namely, the speedy breaking up of the pavement, with the 
conse quent necessity of replacing it within a year or two. 
As a matter of fact that was what happened. The paving 
showed signs of subsidence almost immediately ; and, 
though the middle of the roadway had been in part relaid, 
the generality of the work was in as bad condition as ever. 
The author had mentioned two cases in which the 
concrete had been laid 12 inches thick, and though 
in the one case (Regent Street) the advantage had 
been nullified by the inferior quality of the wooden 
road laid upon it, it was to be inferred from the 
description of another example in Parliament Street 


*A paper by George Henry Stayton, Assoc. M. Inst. C. E., and 
printed mn the Minutes of the Proceedings. 


that the life of the wood road would, in the author’s 
estimation, be considerably increased by the extra solidity 
of the deep foundation. From a careful consideration of 
the whole question, Mr. White had come to the conclusion 
(1) that the concrete should in all cases have a thickness 
sufficient to make it act as a beam in bridging over these 
inequalities of excavation. (2) That the life of the wood 
was in direct proportion to the immobility of the founda. 
tion, which must be deep enough to resist from the first 
the hammering action of horses’ hoofs and the heavy 
pressure of wneels. ‘The second consideration to which 
he would advert, was the way in which the blocks should 
be laid together in the roadway, and which resolved itself 
practically into a question of joints, or no joints. Now 
in the various pavings reported on by the author every sort 
of jointing seemed to have been tried, and though he had 
judiciously abstained from dogmatically asserting his 
opinion. lest he should perchance be regarded as the par- 
tisan of any particular system, there seemed to be little 
doubt that he had a strong preference for laying the blocks 
together as closely as they could be put, and filling in the 
interstices with Portland cement grout. In this view Mr. 
White heartily concurred, and was glad to find it was also 
the opinion of Mr. Howarth. He believed that the use 
of grooves or wide joints, as affording foothold for horses, 
was of very doubtful advantage, since, when the paving 
was perfectly dry or thoroughly wet, the foothold wascom- 
plete, even with a jointless material like asphalt ; and when 
the pavement was in the intermediate state of slipperiness, 
caused by frost or London fog, the grooved paving 
gave no more support to horses than did the close joint, 
the reason being that the mud filling of the joints, taken 
in connection with the rounded edges of the blocks, was 
rather a cause than a preventive of slipperiness, which was 
altogether absent in the case of the continuous paving. 
Another argument ayainst setting the blocks apart was the 
fact that their being so set helped the abrasion and round- 
ing of their arrises, which was not only in itself an element 
ot deterioration, but tended after atime to create a sort of 
corduroy road, on which the wheels bumped from one 
block to another, producing thereby a jar very detrimental 
to comfort in driving over it. If any proof were needed 
of the correctness of this statement, one had only to drive 
in Oxford Street, over the road running from the Marble 
Arch eastward, to feel the difference in smoothness and 
comfort of the close-jointed pavement in comparison with 
the grooved and bumpy road which succeeded it further 
east. 

Mr. White had been told by omnibus drivers, who were 
excellent judges, that if the wide-jointed pavements were 
universal in London streets, there would not be a driver 
without a spinal complaint at the end of a twelvemonth. 
As regards the direction in which the blocks should 
be laid in relation to the street, there would seem to 
be no doubt that it should be transversely to its length, 
like ordinary stone paving. In the paving before referred 
to in Pall Mall, the blocks had for some inscrutable reason 
been laid diagonally, than which nothing could be imag- 
ined more unsafe for horses, or more predjudicial to the 
comfort of those who drove over them, especially when 
the joints were, as in the case of one exhibited, 14 inches 
in thickness. This particular pavement appeared from 
the author’s statement to have been constructed at a cost 
of about 8s. per square yard, about one-half the price at 
which most other roads had been laid. It was in his 
knowledge that the expense of making it had been largely 
subsidized by the clubs and the War Office, who had not 
taken the ordinary precaution of employing an inspector 
to watch its construction, but had left it entirely to the paro- 
chial authorities, of whose parsimony and ignorance it 
remained unhappily a convincing proof. It was to be 
hoped such a state of things would not easily recur, though 
he was not without fear that the neighboring roadway of 
Cockspur Street and Charing Cross, quite recently laid, 


would manifest before long the consequences of 
insufficient foundation. This led him to inquire 
whether it was impossible to institute some more 


authoritative control than at present existed over the 
construction of the wood roads of London. The informa- 
tion gathered by Mr. Howarth and by Mr. Stayton was 
as ample and specific as would have been collected by a 
select committee sitting on the question, and must surely 
therefore be sufficient as a guide to some uniform plan for 
the execution of such works. The question then became 
whether such uniformity could be enforced on the different 
parochial bodies of the Metropolis. ‘The roadways were 
for the comfort of the whole community—not of individual 
parishes ; and he could heartily wish that such a body as 
the Metropolitan Board of Works, which seemed to have 
most things under its management, could actively inter- 
vene to give the ratepayers the beneht of the investiga- 
tions which had been made on the subject, instead of 
leaving them any longer to be the victims, both in pocket 
and in comfort, of every experimenter who might have a 
nostrum to recommend or a patent to push. 

Mr Stayton, in reply to the correspondence, remarked 
that such observations as those made by Mr. Culver- 
well were extremely practical and valuable. He, how- 
ever, felt compelled to reassert his opinion that the 
pitch-pine blocks in King’s Road created an unpleasant 
‘* jarring '’ motion when driving over them. He had many 
times experienced it, and on arecent occasion the effect was 
very apparent. Possibly this evil could be mitigated by 
the application of Henson’s felt bed and joint. He was 
glad that Mr. Culverwell had so clearly expressed his rea- 
sons for declining to support the creosote theory, feeling 
convinced that the extra cost of creosoting could be better 
expended in the selection of the timber, He concurred 


22 


THE ENGINEERING AND BUILDING RECORD. 


DECEMBER I0 


Qo qo ———_—_—_—————maonanao a0. nn 


in Mr. Delano’s objection to the terms ‘‘ asphalt” and 

‘* asphaltic ” as applied to the wood pavement laid by the 
Asphaltic Wood Pavement Company; obviously the 
British asphalt used by them was a manufactured article, 
and the name might lead to confusion. Where the word 

** asphaltic” appeared in tables, it merely referred to the 
= Asphaltic”’ Company’s system, in the same way that 
‘* Henson's” or the ‘‘ Improved” systems had been re- 
ferred to. He did not find that the wood in Chelsea ** gave 
off poisonous emanations under a hot sun,” although it 
had been laid 5'4 years; this fact, however, could be 
accounted for, because its surface was thoroughly watered 
aod machine-swept twice a week during the summer, inde- 
pendently of the attention described under the heading of 
management. Any neglect of this service, however, would 
soon create the unpleasant condition described. Ile 
assumed that it would be taken for granted that the 
thickness of concrete foundation referred to by Mr. White 
(six inches) would only be adopted where the soil 
was hard and undisturbed, and he could refer to numer- 
ous instances in the Chelsea pavements where the thickness 
was from 8 to 10 inches ; in fact, a depth of 12 inches had 
been laid for a long distance over the site of a suspicious 
gas trench in Sloane Street. 

(To BR CONTINUED.) 


AN ELECTRIC TIDE-GAUGE. 


La Lumidre Electrique describes an electric water-level 
indicator and recording apparatus made by C. & E. Fein, 
of Stuttgart, which, it is claimed, affords a simple means 
for making daily observations of the level of rivers, tides, 
etc. It consists of a float which is placed in the bottom 
of a closed cylinder which communicates with the body 
ot water by means of a spiral tube so as to avoid all irreg- 
ularities by the motion of the water. The float is con- 
nected with a pointer which revolves in front of graduated 
circle and indicates the height of the water. The axle 
of the pointer controls a pencil connected with 
the recording device. This device consists of a drum 
carrying ruled paper, whose vertical lines indicate in- 
tervals of fifteen minutes, while the horizontal lines equal 
intervals of one decimeter. indicating height of water-level. 
A pencil controlled by an electro-magnet is moved by opera- 
tion of the clock movement from left to right over the 
paper. At every fifteen minutes the clock movement also 
operates to close circuit and actuates the electro-magnet, 
which then causes the pencil to make a dot on the ruled 
paper. The paper on the drum is ruled for 27 hours and 
must be changed daily. The dots show the variations in 
the water-level in the form of acurve. The entire appa- 
ratus (except the float and its cylinder) is in an orna- 
mental box. The dial shows the height of the water by in- 
spection at any time. The ruled paper serves for a record 
of it. 


A WATER-TOWER FALLS AT THOMASVILLE, 
GEORGIA. 


A DISPATCH to the New York Hera/d indicates that the 
epidemic of disasters to water-towers has not yet ceased, 
and, as we warned our readers a short time since, the 
immunity from personal disaster that has thus far 
obtained could not be expected to continue. A 
water-tower in process of erection at Thomasville, 
Ga., fell on the 6th inst., instantly killing four men, 
among them the contractor, J. P. Rommerdall, and se- 
riously injuring four more. 

The masonry intended to support the tank had reached 
a height of about seventy feet, when the removal of some 
bracing permitted the vibrations due to the hod-elevator 
to overthrow the central pier, some six feet in diameter, 
which in its turn destroyed the outer wall and the sur- 
rounding scaffolding. 

It will be remembered that the jar of the hod-elevator 
was also the proximate cause of the fall of the Harlem 
school-house, in this city, by which seven men were killed. 
Perhaps the hod-elevator may bea blessing in disguise, 
serving to test the staLility of a structure during erection, 
and thus, perhaps, preventing a more serious disaster 
later on, for it does not seem as if any properly con- 
structed edifice would be destroyed by such a cause. 


THE St. Louis Datly GlobeDemocrat of the 4th inst. 
contains a long and very fully illustrated popular article 
on the manufacture of illuminating gas, which will be in- 
teresting and instructive to gas consumers, and perhaps 
restore some of their lost confidence in the gas companies 
and their mysterious and much-suspected representative, 
the gas-meter. 


SOME DETAILS OF WATER-WORKS CON- 
STRUCTION. 
No. V. 
(Continued from Vol. XVI., page 710.) 
BY WILLIAM R. BILLINGS, C. E., 
Superintendent of Water-Works, Taunton, Mass. 
HYDRANTS, GATES, AND SPECIALS. 


STREET intersections are obviously suitable places for 
hydrants and gates. 

A hydrant so placed serves more territory than ove 
placed in the centre of a street line, and at the intersection 
of importan* thoroughfares and large mains the four-way 
hydrants carrying four hose-nozzles are in every way suit- 
able, if post-hydrants are chosen. 

For the narrow crowded streets of a large city the flush 
hydrants are better than the post, but, as a rule, the small 
water-works which have sprung up all over the country 
during the last few years are fitted with hydrants of the 
post pattern. 

If a post hydrant is not placed near a street corner, it 
is well to put it on a division line between two estates, for 
the chances that it will in the future be an obstruction are 
smaller in this position than they can well be in any other. 
The distance apart for hydrants may be 200 or 500 feet, 
according to circumstances, but the larger distance should 
not be exceeded without the best of reasons. 

It has become a well-established custom to place gates 
on street lines, and the ease with which gates so placed 
can be found is a sufficient reason for not departing from 
the custom except in some special cases. In unpaved 
streets a gate-box located at a corner on a street line may 
be a source of trouble if the travel about the corner is con- 
siderable, for the wearing of the road will soon leave the 
box projecting above the surface to a dangerous extent. 
In cases where this condition of things is likely to obtain, 

{the writer has thought it wise to move the gate ten feet 

away from the street line, and it is fair to ask if a uniform 
distance of ten feet would not have some advantages over 
‘a strict adherence to street lines. 
* The superintendent or the engineer or his assistant 
should follow the pipe-laying gang closely enough to 
locate every gate and special before it is covered by the 
back-filling gang. If one should perchance miss the loca- 
tion of something, he will be both surprised and amused 
to see how wild and yet how confident will be the guesses 
of a bystander who saw the gate covered the day before, 
and then tries to assist one in finding it. 

In locating and making notes for future reference, a 
little judgment is required to enable one to choose perma- 
nent and easily found landmarks. 

Fences and stone-bounds come first, as a rule, and the 
post-hydrants furnish excellent measuring points. Lamp- 
posts are reasonably permanent, but trees and hitching- 
posts illustrate the ‘‘ mutability of human affairs ” of Dom- 
inie Sampson. A rough sketch, with no regard to scale, 
will be found more intelligible after sixty days than a 
written description. 

As a rule, it does not pay to build gate-boxes so that a 
man can get into them to oil and pack the gates. In 
paved streets, where digging is both expensive and incon- 
venient for the public, large brick manholes are of course 
demanded, but for town and country the cast-iron gate- 
boxes, well known to the trade. leave little to be desired. 

The writer has heard of nain-pipe specifications which 
called for a bed of coucrete under each gate and hydrant. 
Under a hydrant in wet uncertain ground it may have some 
value, but under a gate there seems to be no call for it; 
indeed, it may be a source of trouble should the pipe 
settle a little and the gate be unable to follow. When a 
hydrant is placed in an ideal manner, it has a firm foun- 
dation in a large flat stone or good earth, good backing of 
stone or well-rammed earth, and perfect drainage. If a 
sewer is not available, fair drainage may be secured by 
surrounding the base of the hydrant with broken or round 
stone, provided the ground has any absorbing power, and 
in clay, a small well may be sunk at some distance from 
the hydrant, enough below it, and of sufficient diameter 
to contain three or four times as much water as the hydraut- 
barrel will hold. A small drain is then run from the 
hydrant to the well and the well is pumped out as often as 
need be. 

/ Frost-jackets seem to be going out of fashion. Without 
doubt they have little value in sandy or gravelly soils. In 

, clay the action of the frost may be expended on the jacket 

‘and so save the barrel some Straining, but men of expe- 
rience arenot wanting who declare that frost-jackets should 
fall into ‘‘innocuous desuetude,”’ 



































As a rule, the plugs for main-pipe furnished by the 
foundries are unnecessarily heavy, unless made from spe- 
cial patterns, 

In Fig. 16 is shown the pattern adopted and used bythe 
writer for the past five years. 
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MAIN PIPE PLUG 


Fic. 16. 


The following table gives the dimensions for plugs to 
be used with four, six, eight, and ten inch pipe : 
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The sleeve shown in Fig. 17 differs from the ordinary 
pattern only in having an inside rim which furnishes a sup- 
port against which the joints can be made. The diameter 
of this rim should be fixed with some care and with refer- 
ence to the outside diameter of the pipe with which the 
sleeve is to be used ; for unless the sleeve will slip over a 
pipe from which the spigot end has been cut, the chief 
advantage of this special casting will be lost. 
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Sleeves are all but indispensable in bringing two parts 
of a pipe-line to a junction between two rigid points, and 
they may be found useful in assisting one to use up pieces 
of pipe without bells. Some foundries make their special 
castings with bells all around, while others send out their 
single and double branches, with spigots on one end of the 
mainrun. The writer has found the ‘‘ bells all round” 
pattern to be the most economical in the way of using up 
the pieces, but on every job of magnitude cases will arise 
in which the spigot-end special will save cutting pipe. 

If practicable, main-line junctions should be made with 
specials a size or two larger than the pipe—that is, two 
8-inch lines may cross each other at right angles, 
though a 10-inch double branch, and the New Bedford pipe 
plan by Mr. Cogyeshall, given in a previous chapter, fur- 
nishes another case in point. 


BACK-FILLING. 

The best possible work in back-filling a trench is done 
with water, but oftener than not, perhaps, We must be 
content with ramming and tamping the dry earth. If time 
enough is put into it, and there is only one man shoveling 
to each man with a tamp, good work can be done without 
water, but such a method is expensive and with contract- 
ors, as arule,it is not in favor. The best results with dry 
earth are obtained when the dirt.is spread evenly in layers, 
not more than six inches thick, and each layer is thor- 
oughly tamped and trodden before another is added. 

If he works as he should the man in the trench will find 
the pounding and treading harder than shoveling, and to 
even things the shoveler and tamper may change places 
several times during the day. If water is used it should 
not bein such excess asto make “‘ pudding ” inthe trench, 
and the amount of wetting must be proportioned to the 
absorbing power of the filling. The water does its work 
by carrying down the fine particles of earth as it soaks 
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away, and more than enough to do this thoroughly is not 
needed. 

If the trenching has been properly done, the top of the 
street—that is, the good gravel, or the macadam—has 
been put by itself on one side and should be raked over, 
and the stones and fine material separated ; the stones to 
be put in just under the surface which is to be finished 
with the fine material. The amount of crowning to be 
given the top of trench should depend upon the thorough- 
ness with which back-filling has been done, the size of the 
pipe, and the character of the soil. If a trench has been 
well filled a rise of six inches is ample, and if this does not 
settle down even with the road after one or two hard rains 
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FILLING NEW PIPES. 

Pipes should be filled slowly and carefully, because 
under certain conditions great damage may be caused by 
too rapid tilling. A long line should be filled one section 
at a time, and no gate before an empty section should be 
fully opened until positive evidence can be had 
that the section is filled. If the line to be filled carries 
hydrants, the air can be allowed to escape through them, 
but if these outlets cannnot be had air-cocks on the sum- 
mits are necessary. 

A special form of air-cock can be had inthe market, but 
for ordinary use any convenient form of corporation cock 
may serve the purpose by arranging a lever handle and a 
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FIGURE 18. 


it will have to be cut down if the road surveyor does not 
want to wait for wear and tear to level it. Some contract- 
ors prefer to fill without much tamping, crown the trench 
a foot, and then either repair the road after a month or 
two or deposit with the superintendent of streets a sum 
large enough to cover the cost of repairs. If sand has 
been taken from the trench it will ruin any road if allowed 
to come near the surface, by working up through a thin 
layer of good road material. If sheet piling has been used 
it may be removed after the trench is half filed by means 
of aclamp and lever shown in Fig. 18. A 4x6 stick, a 


piece of chain, and a pile of blocks may be made to do the 
The apparatus 


same work, but not so conveniently. 


shown in Fig. 18 is copied in part from a blue print pre- 
sented at one of the meetings of the New England 
Water-Works Association by Mr. William B. Sherman, 
M. E., of Providence, R. I. The horse should be well 
braced with iron rods, and may be protected on top bya 
plate of light tank-iron. 





blow-off pipe to be operated at will. In concluding the 
main-pipe division of his subject the writer presents in 
Fig. 19, sketches of a tool wagon for use in main-pipe or 
sewer construction. ‘lhe drawings are made from blue 
prints presented by Mr. R.C. P.Coggeshall, Superintendent 
of the New Bedford, Mass., Water-Works, at one of the 
meetings of the New England Water-Works Association. 


TOOL-WAGON. 
R. C. P. Coggeshall, Superintendent, New Bedford Water-Works. 


This tool-wagon was planned by Mr. Ashley, foreman of this de- 
partment, and was built by the regular employees during the winter 
months, at intervals whenever an hour or two could be spared. ‘The 
cost as given below would in consequence probably exceed the amount 
at which this tool-wagon could be built by contract. 


EstIMATE OF Cost, 


Set of wheels.and pole. issi.cs crates: ces os « 2 $3E.00 
PRICE BIOS POMS BS sipinss deo S wiivoee 6 xUV< eka. <a 13.00 
Door-pulls, 50c., 4 bolts $1.40 .. ..........0005. 1.90 
6 pair hinges $1, 4 pair back-flaps goc ........... 1.40 
7 pair strap—binges $1.33, 1 doz. hooks 6oc.... ... 1.93 
3 chain bolts goc., 10 feet chain $1...,....... ... 1.90 
OCTE WS: G45 16, HANS Ba. kG ikiccsccs'aswcpcaee cacgheuce 6.31 
303 feet 1-inch matched pine, planed....... .... 15.58 
zs ** " 6 BPTUCE Sow! ab eeakainees 3.52 
130 feet 2-inch spruce, planed ..............00.6 2.33 
Pe mC 55). Svicreaie.niss! cas a alee ne deeds Sean 30.49 
Labor. aod painting iiscs< 5 cisescs. wctveecss, céae uc 105.00 

PTE a's asic viba\salss Sum aen es bee $214.36 

ContTENTsS, 
x: Goose-neck, 


Paving-pounder and hammer, 
3 stone chains, 

3 wheelbarrows of wood, 

2 buckets of clay, 

6-toot measuring-stick. 


4 sets of lead and gasket irons, 
4 dniling hammers, 

1 stone hammer, 

2 dozen cold chisels, 

6 diamond points, 

6 cutting-out irons, ac 


12 joint wedges. 20 dinner-pails, 


2. 


5. 
4 lengths hose. Tackle, 
3. Nails and Hammers. 
‘40 picks and shovels, 6. 
3 stone sledges, Small locker for spare tools, 
6 striking hammers, Plug drill box, 


Hydrant key, 9 lanterns and oil-can, 


7. 

Can, powder and fuse, 3 hoes, coil gasket, 6 pigs lead, furnace, 2 

barrels coke, lead kettle and spoon, bell pole, saw, tamping bar, 12 
buckets, 6 lantern sticks, 4 iron bars, 14 blowing-drills. 


(To BE CONTINUED.) 


ANNUAL MEETING OF THE AMERICAN 
SOCIETY OF MECHANICAL ENGINEERS. 


THE eighth annual meeting of the American Society of 
Mechanical Engineers was held in Philadelphia at the 
Continental Hotel, from November 28 to November 30, 
1887. 

The opening address, by the President, Mr. George H. 
Babcock, of New York, was a carefully prepared and 
scholarly production, and it is a matter of regret that it is 
impracticable to reproduce it here. 

It eloquently referred to engineering as a divine 
commission from God given in the command to our first 
parents to ‘‘replenish and subdue the earth,” the latter 
part of which has been largely the work of the mechanical 
engineer. 

Professor John E. Sweet’s paper on ‘‘ A New Principle 
in Steam-Piston Packing ” was then taken up and dis- 
cussed by Messrs. William Kent, De Volson Wood, 
George S. Strong, Frank H. Ball, Angus Sinclair, George 
H. Babcock, Danie] Ashworth, Thomas R. Almond. 

Tuesday morning’s session opened with the reports of 
the committees, which, all told, showed the society's affairs 
to be in a most prosperous condition. 

Following this the first papers taken up were those of 
Mr. John I. Snell and Mr. Henry I. Snell, and asthe first 
was on ‘‘ Experiments and Experiences with Blowers,” 
and the second on an ‘‘ Economical Method of Heating 
and Ventilating an Office and Warehouse Building,” which 
was by the use of blowers driving air through steam-coils, 


it was thought best to discuss them together. (Abstracts 
of papers will be given hereafter). 

Mr. C. J. H. Woodbury, of Boston, spoke of two im- 
proved methods of heating ; first, that just mentioned, in 
which a blast of air is forced through coils of steam-pipe 
into the space to be heated. This method, he said, took less 
steam-pipeand could be better regulated than the radiator 
system. He then referred favorably tothe overhead system, 
in which the pipes are suspended from the ceiling. This, 
he said, had been ridiculed at first, but wasrapidly gaining 
ground. 

Mr. Daniel Ashworth, of New York, then spoke on the 
subject of the power required for driving blowers, which, 
he said, was far higher than the lists of makers of blowers 
would indicate. Healso stated that closing the outlet 
aperture of fan-blowers decreased the power required to 
drive the blower. 

Professor J. E. Denton, of Hoboken, differed from Mr. 
Ashworth, and believes that the tables of power needed for 
fans, as published by Sturtevant, are correct. He also 
thinks that positive blowers are better for strong blasts 
than fan-blowers. ‘The cost of the lacing of beltsisa 
considerable item in fan-blowers. 

Mr. William F. Mattes, of Scranton, said that he had 
tried first Sturtevant blowers, then Baker blowers, without 
satisfaction ; finally, by getting larger Sturtevant blowers, 
ubtained good results. He therefore thought that many 
condemned them, as he had, when they did not have large 
enough ones. 

Fan-blowers, he said, cost less, and with them there 
was less waste from leakage in the pipes. 

Mr. Schuhmann then pointed out a difference between 
positive and fan-blowers in the fact that a reduction of 
area of outlet increased the requisite driving power with 
positive blowers, while it decreased it with fan-blowers ; 
therefore fan-blowers are more economical than positive, 
if run very often below full capacity. 

E. C. Felton, Penn Steel Co., said the Penn Steel- 
Works started with Sturtevant blowers, but afterwards 
took them out and put in Baker blowers. He thinks pos- 
itive blowers are better for pressures of twelve ounces and 
upwards. 

R. H. Thurston, Cornell University, thought proper 
account had not been taken concerning the best shape of 
blade, and says that though they should be curved, the 
curvature is often too great, and that the prover curvature 
is dependent upon several conditions, chiefly upon the 
speed of revolution. He cited a case where a fan running 
in the wrong direction had failed to give any perceptible 
pressure. 

Mr. W. B. Le Van, of Philadelphia, Pa., then, in a few 
remarks referring to both papers, showed his approval of 
the method of heating offered by Mr. Snell, and cited the 
fact that it ventilated as well as heated. 

Professor Denton arose to defend Rankine’s form- 
ula for the curvature of the blade, and said that no experi- 
ments had been sufficiently well carried out to disprove its 
correctness, even if they seemed to point that way. 

Mr. Snell then arose in favor of positive blowers with 
about the same reasons as given by Mr. Schuhmann. He 
opposed the idea of there being any marked difference in 
efficiency due to shape of blades, 

Professor R. H. Thurston’s paper on ‘‘ Internal Fric- 
tion of Non-Condensing Engines” came up next. It was 
discussed by J. E. Denton, H. R. Towne, Samuel Web- 
ber, and William Kent, all of whom agreed very nearly 
with the paper, and the general conclusion was that the 
friction was about constant under varying loads. 

Mr. Oberlin Smith, of Bridgeton, N. J., then presented 
his paper on *‘ Power-Press Problems,” which was dis- 
cussed by Messrs. Grant, Lewis, Stiles, and Coffin. 

In the afternoon different parties visited several points 
of interest to the profession, the most prominent of which 
were the works of the following companies: William 
Cramp & Sons’ Ship and Engine Building Co., where the 
following work on hand was examined: 

U. S. Cruiser ** Baltimore.” —Length, 335 feet; breadth, 
4814 feet; mean draught, 19% feet; tons, 4,400; horizon- 
tal, triple expansion, twin-screw engines; four double- 
ended tubular boilers, 135 pounds steam; 9,0co indicated 
horse-power. 

U.S. Gun-Boat No. 1 (no name.)—Length, 230 feet; 
breadth, 36 feet; mean draught, 14 feet; tons, 1,700; hor- 
izontal, triple-expansion, twin-screw engines; four cylin- 
drical locomotive boilers, 160 pounds steam; 3,000 indi- 
cated horse-power. 

U. S. Pneumatic Dynamite-Gun Boat (no name.)— 
Length, 246 feet; breadth, 26% feet; mean draught, 8% 
feet; tons, 700; three 15-inch guns ; vertical, triple-ex- 
pansion twin-screw engines; four cylindrical locomotive 
boilers, 160 pounds steam; 3,500 indicated horse-power; 
speed, 20 knots. 

Machinery for Steamboat ‘‘Connecticut,” Stonington 
Line.— Diagonal compound side-wheel engines; six cylin- 
drical locomotive boilers, 110 pounds steam; 5,000 indi- 
cated horse-power. 

Steamboat for Central Railroad Company of New Jersey, 
Sandy Hook Route.—Length, 250 feet; breadth, 35 feet; 
mean draught, 10 feet; vertical triple-expansion, twin- 
screw engines; four return tubular boilers, 160 pounds 
steam; 2,500 indicated horse-power. 

U.S. Cruiser ‘‘ Newark.”—Length, 310 feet; breadth, 
49 feet; mean draught, 18% feet; tons, 4,083; horizontal, 
triple-expansior, twin-screw engines; four double-ended 
return tubular boilers, 160 pounds steam; 8,500 indicated 
horse-power. | 

U. S. Cruiser No. 4 (no name.)—Length, 335 feet; 
breadth, 4814 feet; mean draught, 19% feet; tons, 4,400; 
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horizontal, triple-expansion, twin-screw engines; four 
double-ended return tubular boilers, 160 pounds steam; 
9,500 indicated horse power; speed, 19 knots. 

Total indicated horse-power on hand, 41,000. 

At the I. P. Morris Company the following of the plant 
designed by E. D. Leavitt, Jr., for the Calumet and Hecla 
Mining Company, and now approaching completion, was 
examined with much interest : 

Hoisting-engines, ‘‘ Houghton and Seneca.”—Triple- 
expansion, direct hoisting beam-engines, cylinders, 18 
inches, 273¢ inches, and 48 inches diameter, 76” stroke; 
’ boiler-pressure, 180 pounds; shafts, links, connecting-rods, 
and crossheads of crucible steel, made by Krupp. 

Hoisting-drums for above engines.—Twodrums, large, 
diameter, 25'9", small, diameter, 14'3", length, 12 feet, to 
be turned and grooved for 5,466 feet of 13%-inch rope. 
Shafts for drums, 22% inches in diameter, 29 feet long, 
weighing 32,000 pounds each. — 

Clutch fly-wheels.—Two wheels of 30 feet diameter. 
Total weight of engines, including drums, shafts, fly- 
wheels, and outboard pedestals, about 800 tons. 

Air-compressors.—One pair coupled air-compressors, 
plungers, 42 inches diameter, 60-inch stroke, driven by 
spur gearing with cut teeth, wheel, 20 feet diameter, 30- 
inch face, mortise pinion, 10 feet diameter. Total weight, 
250 tons. 

Steam stamps.—Six stamps, cylinders, 21 inches diam- 
eter, valve gear driven by belting. (For description, see 
‘‘Transactions of the American Society of Mechanical 
Engineers, Vol. VI., page 370.) 

Locomotive boilers, Belpaire type.—Six boilers, diameter 
of shell, go inches, total length, 34'4", extreme width, 
104%", height, 8'9", 199 3°x16' tubes. Working pressure 
of finished boilers, 135 pounds, and shipping weight 
74,100 pounds each. Working pressure of incomplete 
boilers, 180 pounds; estimated weight, 85,000 pounds 
each. All of ‘‘ Otis” steel. In addition to above 
there were in course of construction : ad 

Hoisting-engine ‘‘ Gratiot.”—Same as engines previ- 
ously described. 

Pumping-engine ‘* Michigan.”"—Cylinders, 18 inches, 
27% inches, and 48 inches diameter, 7'6" stroke, 2 pumps, 
differential plungers, 34 inches and 48 inches diameter, 
7'6” stroke, the steam end of this engine being of almost 
exactly similar design to the hoisting-engines. 

Hydraulic gear.—For operating clutches and brakes for 
hoisting-engines. 

Drum indicator gear, sheaves, hangers, and shafts for 
leading hoisting rope, steam drums, steam pipe, stop- 
valves, etc., etc., steam chests, etc., of steel castings made 
by Thurlow Standard Steel Co. 

The works of William Sellers & Co., the Baldwin Loco- 
motive Works, the docks and coal yard of P. & R.R. R., 
where are the coal-handling appliances described in the 
paper by Mr. James M. Dodge, were seen in operation. 

Tuesday evening’s session opened with Mr. John J. 
Grant’s paper on ‘‘ The Milling Machine as a Substitute 
for the Planer.’’ It was discussed by Messrs. Henry R. 
Towne, Charles Potter, Jr., J. B. Webb, J. E. Sweet, W. 
F. Durfee, J. T. Hawkins, none of whom differed in any 
marked degree from position taken in Mr. Grant’s paper. 

Mr. Frank Van Vleck’s paper on ‘Standard Section 
Lining” was then taken up and discussed in a lively 
manner from several different standpoints by Messrs. F. 
R. Hutton, John J. Grant, Henry R. Towne, F. N. Will- 
son, F. A. Halsey, John Coffin, J. B. Ladd, J. E. Sweet, 
J. E. Denton and W. H. Weightman. The object of the 
paper was the appointment of a committee for adopting a 
standard for section lining ; it was, however, voted down 
by the society. 

The next paper was by Mr. Percy A. Sanguinetti on 
‘*Divergencies in Flange Diameters of Pumps, Valves, 
etc.” 


It was discussed by Messrs. Samuel Webber, F. W. 
Taylor, H. R. Towne, W. B. Le Van, W. H. Weight- 
man, A. H. Raynall, William Kent, W. F. Mattes, J. T. 
Hawkins, J. E. Sweet, and E. F. C. Davis. The result 
of the whole being the appointmert of a committee who 
should endeavor to bring about a uniform standard. 


Mr. William O. Webber’s paper was next read by Mr. 
Hutton on ‘‘ Centrifugal Pumps and their Efficiencies,” 
which brought out discussion from Messrs. R. H. ‘Thur- 
ston, De Volson Wood, Hugo Bilgram, and J. E. Denton, 
in which it was agreed that they came under the same 
principles as blowers and that the shape of the vanes de- 
pended upon the speed of revolution. 


Early Wednesday morning quite a party of engineers 
assembled at the Broad Street Station to take a train for 
Tacony by invitation of Henry Disston & Sons, at whose 
works they were shown much that was of professional 
interest, their method cf compressing steel ingots and 
their new fuel-gas plant on the ‘* Loomis ” system attract- 
ing much attention. 

On resuming the reading of papers that by Professor 
Gaetano Lanza on ‘Friction in Toothed Gearing” was 
first taken up, with discussion from Messrs. H. Bilgram, 
Wilfred Lewis, J. E. Denton, and J. ‘TT. Hawkins. 

Professor Lanza then presented a second paper, the 
joint work of Jerome Sondericker and himself, on the sub- 
ject of ‘‘ Investigations as to How to Test the Strength 
of Cements,” which elicited discussion from Willard P. 
Parsons, who noted that it was upon such ground as this 
that the work of civil and mechanical engineers approached 
most closely. 

Mr. Parsons did not agree with Professor Lanza as to 
the amount of the effect of oblique direction of strains in 
testing, and he thought more importance should be 


attached to the proper mixing of cements, and in the 
steady and constant application of the strains in testing. 

Professor Denton asserted himself as agreeing with the 
paper. Professor Lanza then arose stating that all the 
requirements named by Mr. Parsons had been strictly ful- 
filled in experiments to which he referred. 

Mr. Parsons then presented a paper of an allied nature, 
entitled ‘‘Influence of Sugar Upon Cements,” which 
gave evidence of the beneficial effeet of small percent- 
ages of sugar in many cases, but the very destructive 
effect of large amounts. 

Mr. J. E. Denton then wished to know if sugar had 
been used to any appreciable extent in practice ; and also 
stated that as great care seemed (from Mr. Parsons’ 
paper) necessary in the mixing of the sugar with the 
cement in order that any benefit might be derived, it 
would seem best to try to keep sugar out as far as possi- 
ble. 

Mr. John Coffin’s paper on ‘‘Steel Car-Axles” was 
next presented and attracted much attention. It was dis- 
cussed by William O. Webber, William Hewitt, J. E. 
Denton, E. C. Felton, T. R. Almond, F. W. Taylor. H. 
S. Haskins, and H. R. Towne. 

The next paper, entitled ‘‘ Results from Steel Tested 


Shortly After Rolling,” by Mr. Edgar C. Felton, pointed . 


to the conclusion that steel after rolling went through a 
certain process (which he termed ‘‘ seasoning’’ for lack of 
a better word) which caused it to become stronyer, and 
hence it would not be just to the maker to test it imme- 
diately after rolling. The paper was discussed by Messrs. 
Jacob Reese and William Hlewitt. 

The next paper, ** The Use of Kerosene Oil in Steam- 
Boilers,’’ by Mr. Lewis F. Lyne, brought discussion from 
Messrs. Ridgeway, F. A. Halsey, Engel, and Denton, all 
of whom differed, except that it would always be well to 
have the scale in the boiler analyzed, as it might thereby 
become possible to tell what might remove it. 

Mr. J. M. Dodge’s paper, entitled ‘' Method of Stock- 
ing and Reloading Coal,” brought out some questions 
from Messrs. M. T. Davidson, and W. F. Mattes. 

The next paper, by Mr. O. C. Woolson, on ‘' Ra:lroad 
Bed for Bridge Structures,” in which a built-up elastic tie 
is used, seemed to meet with the general approval of the 
society and was but little discussed. Professor Denton 
said that he had noticed on the elevated roads in New 
York that used this tie a perceptible improvement in 
the smoothness of motion in traveling over the road. 

Mr. C. E. Emery's paper, *‘ An Interesting Indicator 
Diagram,” was read by and brought a few remarks from 
Professor F. R. Hutton, but excited no discussion. 

The last paper, ‘‘ Improvement in Shaft Governors,” 
by M. F. H. Ball, brought out remarks bearing upon 
various forms of governors, and reaching over the space of 
forty or fifty years. The following persons joined in: 
Messrs. J. Burkitt Webb, J. T. Hawkins, George H. 
Babcock, J. E. Denton, Walter C. Kerr, H. Bilyram, L. 
F, Lyne, M. T. Davidson, J. B. Ladd, and W. R. 
Warner. 

There were ten topical questions on the programme of 
the meeting, though but few of them brought out any 
remarks. The question, ‘* What is the Best Material for 
Lining Brake-Straps on Elevators, Cranes, etc.?”” was an- 
swered by Mr. E. D. Leavitt, Jr., as follows: That he 
had gotten the best results from soft woods, such as pop- 
lar, placed upon the drum (not as a lining of the brake- 
straps, the straps bearing upon the wood being of metal. 
At the Calumet and Hecla Mines these lasted about a 
month. Water ran constantly on the wooden casing of 
the drums. 

Resolutions of thanks for the unbounded hospitality 
and attention shown the society were adopted with cheers. 

An elegant reception was tendered the society by the 
citizens of Philadelphia at their Academy of Fine Arts. 
Paintings, a fine orchestra, a bountiful supper, and beau- 
tiful flowers adding to the enjoyment of the occasion. 

Thursday was devoted to an excursion to Bethlehem, 
Pa., as the guests of the Bethlehem Iron Co. A special 
train was provided for the society. While on the way 
cigars, sandwiches, bananas, and grapes were freely passed 
around and partaken of. All which, together with the 
expense of the excursion trip, and also a most excellent 
lunch at the office of the works, was the courtesy of the 
Bethlehem Iron Co. 

Carriages were found awaiting the party at the depot, 
and the majority got into them and drove up to Lehigh 
University. The Zinc Works were next visited, then the 
Bethlehem Iron Co. The train came down into these 
works at 4:30 P. M. where all took the train and returned 
to Philadelphia. 

Complimentary tickets having been previously supplied 
to the members of the society they were entertained on 
‘hursday Might by Booth and Barrett in ‘* Julius Casar” 
and by the opera *‘ Erminie.” 

Thus closed the eighth annual meeting of the American 
Society of Mechanical Engineers, the largest and most 
successful ever held by that body. 





The following members were present : 

Life Members.—Charles Wallace Hunt, New York; 
Julio Frederico Sorzano, New York. 

Members. —Otto Albrecht, Philadelphia, Pa.; Robert 
Allison, Port Carbon, Pa.; Thomas R. Almond, Brooklyn, 
N. Y.; Daniel Ashworth, Pittsburg, Pa.; George H. 
Babcock, New York; Stephen W. Baldwin, New York ; 
Frank H. Ball, Erie, Pa. J. Sellers Bancroft, Philadel- 
phia, Pa.; George A. Barnard, Hartford, Conn.; William 
H. Barr, Brooklyn, N. Y.; Arthur Beardsley, Swarth- 
more, Delaware County, Pa.; Alfred Betts, Wilmington, 


Del.; William Betts, Wilmington, Del.; Hugo Bilgram, 
Philadelphia, Pa.; George M. Bond, Hartford, Conn.; 
James C. Brooks, Cambridge, Mass.; H. W. Buckner, 
New York; J. M. Boide, New York ; James Butterworth, 
Philadelphia, Pa.; R. C. Carpenter, Lansing, Mich.; 
Robert Cartwright, Rochester, N. Y.; Joseph Cavanagh, 
Philadelphia, Pa.; August C. Christensen, Brooklyn, 
N. Y.; David Clarke, Hazleton, Pa.; John Coffin, Johns- 
town, Pa.; C. C. Collins, Newark, N. J.; George N. 
Comly, Edgemoor, Del.; John H. Cooper, Philadelphia, 
Pa.; John Cotter, Norwalk, Conn.; Alfred B. Couch, 
Philadelphia, Pa.; Thos. S. Crane, Newark, N. J.; Geo. R. 
Cullingworth, New York; E. E. C. Davis, Pottsville, Pa.; 
Isaac H. Davis, Vorchester, Mass.; Francis W. Dean, Cam- 
bridgeport, Mass.; J. J. DeKinder, Philadelphia, Pa.; 
James E. Denton, Hoboken, N. J.; W. W. Dingee, Ra- 
cine, Wis.; William H. Doane, Cincinnati, O.; James M. 
Dodge, Philadelphia, Pa.; W. P. Durfee, New York City ; 
Arthur Falkenau, Philadelphia, Pa.; Edgar Conway Fel- 
ton, Steelton, Pa.; C. H. Foster, Chicago, Ill.; W. H. 
Francis, Philadelphia, Pa.; Norman D. Fraser, Chicago, 
Ti.; Levi K. Fuller, Brattleboro, Vt.; C. M. Giddings, 
Massillon, O.; John L, Gill, Jr., Philadelphia, Pa.; John 
J. Grant, Philadelphia, Pa.;. W. V. Gould, Norwich, 
Conn.; H. C. Francis, New York; Frederick Grinnell, 
Providence, R. I.; Charles A. Hague, New York City; 
F. A. Halsey, New York City; Alex. Hamilton, Jr., 
Johnstown, Pa.; S. Ashton Hand, Chester County, Pa.; 
John T. Hawkins, Taunton, Mass.; Vincent G. Hazard, 
Wilmington, Del.; William Hewitt, Trenton, N. J.; Mil- 
ton P. Higgins, Worcester, Mass.; Gustav Hillmann, 
Westchester County, N. Y.; A. C. Hobbs, Bridgeport, 
Conn.; Harrv S. Haskins, Philadelphia, Pa.; F. C. Fladd, 
Middletown, Conn.; J. F. Holloway, Cleveland, O.; Fred- 
erick R. Hutton, New York City; Charles E. 
Hyde, Bath, Me.; John Jenkins, Milton, Pa.; W. R. Jen- 
kins, Bellefonte, Pa.; H.C. Jones, Wilmington, Del. ;Wash- 
ington Jones, Philadelphia ; Wm.Kent, Jersey City, N.J.; 
Walter C. Kerr, New York City; T. H. Laforge, Water- 
bury, Conn.; Gaetano I.anza, Boston, Mass.; E. D. Lea- 
vitt, Jr., Cambridgeport, Mass ; W. Barnet Le Van, Phil- 
adelphia, Pa.; Wilfred I-ewis, Philadelphia, Pa.: Charles 
E. Lipe, Syracuse, N. Y.: Charles H. Loring, Washing- 
ton, D. C.; W. H. Lyall, New York City; Lewis F. Lyne, 
Jersey City, N. J.; William C. Mackinney, Philadelphia, 
Pa.; Charles T. Main, Lawrence, Mass.; David J. Mat- 
lack, Philadelphia, Pa.; William F. Mattes, Scranton, Pa.; 
H.C. Meyer, New York City; J. G. A. Meyer, Paterson, 
N. J.; Walter Miller, Cleveland, O.; Charles HW. Morgan, 
Worcester Mass.; Thomas R. Morgan, Sr., Alliance, O.; 
Henry G. Morris, Philadelphia, Pa., M. Richards Muckle, 
Jr., Philadelphia, Pa., Edward J. Murphy, Hartford, 
Conn.; S. W. Murray, Northumberland County, Pa.; 
J. L. Naylor, Philadelphia, Pa.; William J. Nicolls, 
Philadelphia, Pa.; William HI. Odell, Yonkers, N. Y.; 
John F. Parkhurst, Cleveland, O ; Charles D. Parker. 
Worcester, Mass.; Edward H. Parks, Providence, R. 1.; 
Willard P. Parsons, Hoosick Falls, N. Y.: George H. 
Perkins, Philadelphia, Pa.; Ferdinand Philips, Philadelphia, 
Pa.; Franklin Phillips, Newark, N.J.;T. M. Yost; Charles 
Potter, Jr., Plainfield, N. J.; Lingan Strotner Randolph, 
Fernandina, Fla.; A. H. Raynal, Hoboken, N. J.; J. M. 
Robinson, N. Y. City; Vernon H. Rood, Jeanesville, Pa. ; 
Percy A. Sanguinetti, Philadelphia, Pa.; George Schuh- 
mann, Reading Iron Works, Reading, Pa; Horace See, 
Philadelphia, Pa.; Joel Sharp, Salem, Ore.; Angus Sin- 
clair, Chicago, Ill.; George H. Smith, Providence, R. IT ; 
Oberlin Smith, Bridgeton, N. J.; Sidney L. Smith. Boston, 
Mass.; Henry I. Snell, Philadelphia, Pa.; Albert Spies, 
New York City; F. Schuchman, Tacony, Pa ; William 
W. Sprague, Town of Lake, Hl; Albert W. Stahl, 
Lafayette, Ind.; Norman C. Stiles, Middletown, Conn.; 
FE. Platt Stratton, College Point, Long Island, N. Y.; 
George S, Strong, New York City; Karl J. Sunstrom, 
Worcester, Mass.; John EF. Sweet, Syracuse, N. Y ; James 
Edward Tatnall, South Bethlehem, Pa.; Frederick W. 
Taylor, Philadelphia, Pa.; J. Archie Taylor Wilmington, 
Iel.; Charles T. Thompson, Philade!phia, Pa.; William 
Il. Thorne, Germantown, Philadelphia, Pa.; C. S. Hus- 
ton, Coatesville, Pa.; Robert H. Thurston, Ithaca, 
N. Ya; James A. Tilden, South Boston, Mass.; Henry R. 
Towne, Stamford, Conn.; David Townsend, Philadelphia, 
Pa.; Alfred P. Trautwein, Brooklyn, N. Y.; W. E. Ward, 
Port Chester, N. Y.; Worcester R. Warner, Cleveland, 
O.; B. H. Warren, Boston, Mass.; William Watson, 
Boston, Mass.; George W. Watts, Scranton, Pa.; John 
Burkitt Webb, Hoboken, N. J.; William Oliver Webber, 
Lawrence, Mass.; John H. Webster, Boston, Mass.; 
George W. Weeks, Clinton, Mass.; William H. Weight- 
man, New York City; Frank Van Vleck, Ithaca, N. Y.; 
T. H. Stillman, New York City; J. Leland Wells. New 
York City; Jerome Wheelock, Worcester, Mass.; Joseph 
J. White, Philadelphia, Pa.; Maunsel White, Bethlehem, 
Pa.; Baxter D. Whitney, Winchendon, Mass.; Moses G, 
Wilder, Philadelphia, Pa.; William H. Wiley, New York 
City ; Samuel IT. Williams, Philadelphia, Pa.; William C. 
Williamson, Philadelphia, Pa; Frederick Newton Willson, 
Princeton, N. J.; James P. Witherow, Pittsburg, Pa.; 
C. J. H1. Woodbury, Boston, Mass.; John F. Wilcox, 
Pittsburg, Pa.; S. Tompkins, Crozet, Wa.; Orosco C. 
Woolson, Newark, N. J.; John Q. Wright; New York 
City ; Horace W. Wyman, Worcester, Mass. 

Associates. —W. H. Bailey, New York City ; Frederick 
R. Low, Boston, Mass.; William M. Whitney, Winchen- 
don, Mass.; Walter Wood, Philadelphia, Pa.; De Volson 
Wood, Hoboken, N. J. 

uniors.—Charles S. Beach, Bennington, Vt.; Edward 
Linthicum Dent, Washington, D. C, 
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SOME SKETCHES OF PLUMBING IN THE 

RESIDENCE OF WILLIAM F. WELD, ESQ., 

| BROOKLINE, MASS. 
NO. IY. 
(Continued from page ro.) 

FIGURE 12 is a view within the plunge-bathroom. The 
bath proper is set in the floor and can be entered by two 
steps atoneend. It is made of 24-inch oiled soapstone 
slabs, tongued and grooved and held together by brass 
bands. It projects down into the ceiling of an unimpor- 
tant room, and all its pipes are exposed and accessible from 
below. A standing overflow is used and it is placed in 
the corner of the tub, as may be seen. ‘The finish of the 
tub, back and end slabs, and casing for faucets are Italian 
marble. The walls are white-glazed tiles and the floor 
buff tiles. The shower-bath is operated from the end. 
A window high above the floor is placed at the foot of the 
tub. 
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Figure 13 shows the butler’s pantry sink. It is made 
of wood lined with block-tin one-eighth of an inch thick, 
as is also the wholetopof thedrain-board. Itis ro inches 
deep by 16 inches wide by 27 inches long and is 
‘*burned ” together at the corners so as to show no seams, 
and the standing overflow is arranged and protected within 
a bay at the right-hand end. The trapand waste-pipe are 
thus arranged within the closet to the right, as is plainly 
seen in the illustration through the open door, and do 
not show beneath the sink ; the space thus formed being 


entirely open and unobstructed. The walls are marble | 


wainscoting ; the floor is oak and the wood-work cherry. 

The other sinks of the house are all oiled soapstone, ex- 
cept the servants’ dining-hall sink, which is ceramic ware. 
The kitchen sink is 41 inches inside in length by 21 inches 
wide by 7 inches deep, with 18-inch drain-board of soap- 
stone. The sink in the milk-room is 24x36 inches, with 
15-inch drain-board. The cellar sink is 24x30 inches, 
with 12-inch drain-board, and the ceramic sink in the 
servants’ hall is 26x18 inches. 

There are seven water-closets in the building. 

The main water-tank is 12 feet long by 4 feet wide by 
4 feet high, made of tongued and grooved pine, two inches 
thick, held together by iron rods at the ends; wooden 
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buck-stays are used at the ceatre and iron rods at the top 
and bottom are carried across to hold the long sides. The 
laundry tank is 6x4x2 feet and similarly made; they are 
both lined with 18-ounce copper. 

An artesian well 217 feet deep supplies water for flush- 
ing purposes. The water from this well is forced to the 
house by a Deane ‘‘ deep-well” steam-pump at well. The 
drinking supply comes from a dug well, which is 45 
feet deep ; a double Coleman pump is used for this pur- 
pose and is situated in the cellar. 

The architect of the building was Mr. Edmund M. 
Wheelright ; the master plumbers were Messrs. Henry 
Hussey & Co., whose foreman in charge of this work was 
Mr. W. J. Kelley ; the drainage of the house was planned 
by E. W. Bowditch, C. E., and the sub-soil drainage by 
Messrs. Aspinwall & Lincoln, all of Boston. 
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A PLUMBING INSPECTOR FOR PITTSBURG. 


(From an Occasional Correspondent.) =, 

AT a recent meeting of the Pittsburg City Council the 
question of sanitary methods and reform came up as the 
business of utmost importance, and, after long and inter- 
esting argument in favor of a proper and systematic form 
of inspection of all sanitary work and plumbing in the 
buildings of the city, an amendment was offered, passed, 
and inserted in the code of the city laws, providing for 
the appointment of a competent inspector at a salary of 
$1,500 per year, whose duty it shall be to report violations 
of the sanitary laws. 

Pittsburg is keenly alive to the necessities of reform in 
this respect, and the remarks of a prominent railway 
official and a member of her City Council, Mr. S. D. 
Warmcastle, that *‘ there are more lives lost by imperfect 
plumbing than by buildings falling down,” is quite to 
the point. Too great praise and credit cannot be given to 
this gentleman for his advanced and pronounced ideas and 
his vigorous action in placing Pittsburg on record as 
worthy of example by many of her larger but less active 
cities. We need more men like Mr. Warmcastle in this 
respect, and if Pittsburg’s wise Council will supplement 
the good work by the appointment of a thoroughly compe- 
tent plumber as inspector, with an advisory board with 
full powers of arrest and prosecution of violators of her 
sanitary laws, they will indeed have achieved a victory to 
be proud of. From the dirtiest to the cleanest city in the 
country seems a great transition, but Pittsburg, with her 
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natural-gas and sanitary reforms, seems to be fast ap- 
proaching that condition. 


[This is a step inthe right direction. Pittsburg is for- 
tunate in having a gentleman in her Common Council in- 
telligent enough in sanitary matters to recognize the fact 
that a plumbing law is of little avail to protect a commu- 
nity unless provision is made for its enforcement. His 
influence to secure such action as has here been taken is, 
therefore, a cause for congratulation.—ED. ] 


A DOMESTIC BOILER EXPLOSION IN 
MILWAUKEE. 


THE first of the usual series that we are to have this 
season of water-back and boiler explosions, due to the 
carelessness in starting a fire when the connections are 
frozen and the circulations interrupted, occurred last week 
in Milwaukee. In this case-the boiler, which was five feet 
by twenty-two inches in diameter and of a capacity of 100 
gallons, was thrown through four floors of the Kirby 
House in that city, and out on the roof, injuring several 
servants and killing one. We suppose these accidents 
will continue to occur just so long as careless and ignorant 
people start fires that will generate steam without the fact 
being ascertained that the pipes and water-backs are free 
from obstructions. 
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FIGURE 13. 








Novelties. 


Under this heading we propose to describe and illustrate appliances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or patentees, being governed solely by considéza- 
tions of novelty, ingenui ty and probable interest to readers, and 
especially the tact that they have not been elsewhere descnbed. 
Asa rule we shall make no comments, and #¢ ts to be distinctly 
understood that a notice does not imply approval. No charge 
will be made for these notices, and any cher of pay for ther inser- 
tion will insure ther omission. We shall be glad to have our at- 
tention called to novelties suttabie for this section. 


A SPRAY OR SHOWER ATTACHMENT FOR 
BATH-TUBS. 

THE subject of the novelty here illustrated is an attach- 
ment for bath-tubs, designed to dispense with all exposed 
cocks or bibbs with their projecting spouts, and to secure a 
noiseless flushing rim supply in filling the tub, and after 
the bath has been emptied to act as a flushing device to 
wash from the tub all the residuum of a bath, by turning 
on the water for a few moments. ; 

It is designed to remove the chill of porcelain and porce- 
lain-lined iron tubs, making them of the same tempera- 
ture as the water above the water-level by turning on the 
hot-water spray. It isclaimed that the crazing of glazed 
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tubs is rendered less liable to occur with hot water thus 
admitted. 

The flushing-rim from the foot to the head of tub is 
made of a finely perforated pipe. so arranged with a de- 
flecting-hood or shield that when turned down it directs 
the water to the sides, but when a needle spray or shower 
is required the shield or hood is turned up, whence the 
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fine sprays are thrown to their opposite sides, reaching 
from the centre of tub to within six inches of the top, so 
that the person at full length is completely showered with- 
out the splattering of water over walls and floors, as from 
the old-fashioned overhead showers. 

It is the invention of and patented by Mr. Frank A. Wells, 
of New York, and manufactured by the Standard Manu- 
' facturing Company, of Pittsburg. 





ECONOMICAL (?) METHOD OF HEATING 
AND VENTILATING AN OFFICE AND 
WAREHOUSE BUILDING. 


THE following extracts are from a paper presented by 
Henry I. Snell at the sixteenth meeting of the American 
Society of Mechanical Engineers, just held at Philadelphia, 
and termed, ‘‘An Economical Method of Heating and 
Ventilating an Office and Warehouse Building.” 

The title is very comprehensive, no doubt, but what 
relation it has to the matter that follows it we are at a loss 
to see. : 

If it was entitled ‘‘ A Method to Warm a Small Storage 
Building ” we would refrain from a comment, but where 
the question of ventilation comes in or the measure of 
economy is shown is not apparent. 

We have no doubt it is more economical in the matter 
of fuel than the attempt to warm the same space with 
grate-fires, but beyond this it proves nothing at all. If the 
single item of fuel was given and the amount of air cir- 
culated the reader might make a digest for himself and 
determine the economy verses direct radiation or any other 
style of heating. 

Of course, the author cannot mean that the circulation 
of air from one floor to another makes ventilation. It 
may be nearly as good as taking fresh air from out of 
doors in his particular case, but he should remember that 
every office-room has not a building next to it or above it 
that it can draw on for its air-supply. 

The paper fails to give the information necessary to 
justify the title adopted. The author says: 


‘“*T will describe briefly a method I have had in my store 
at Philadelphia, Pa., for the past two winters, which has 
been very satisfactory. It has been very economical, and 
dependence could be placed upon its efficiency at all 
times, no matter what the condition of the weather 
might be. 

An exhaust fan driven direct by a small upright engine 
is connected with a ‘‘ patent air-heater” placed in the 
basement at the front of the store by an 18-inch galvan- 
ized pipe. ; 

An upright boiler in the basement furnishes steam to 
run the engine ; the exhaust steam from the engine is 
delivered through the exhaust-pipe into the base of the 
air-heater on one side, and the drip and condensed steam 
is conveyed away through a pipe at the other. 

The exhaust steam of the engine furnishes all the heat 
usually used, but as a precaution, and for use early in the 
morni»g, in extremely cold weather, or for use in very 
moderate weather, in the middle of the day, when it is 
unnecessary to run the engine, a small live-steam pipe is 
connected with the base of the heater. 
a very low speed, and is perfectly noiseless. 1n my case, 
no conducting pipes for the distribution of the air are 
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The fan runs at | 


necessary, and the variations of temperature in different 
parts of the store are not observable with the ordinary 
commercial thermometer. By examining the sketch it 
will be seen the store itself becomes one large conducting- 
tube—and the air is used over and over again, enough 
fresh air coming in through openings around the windows 
and through doors constantly being open. An opening 
near the bottom of the heater has been provided, and can 
be used for supplying fresh air when greater ventilation 
and less heat are required. 

The following data are submitted ; 

Length of store, 95 feet ; width of store, 24 feet ; height 
of basement, 8 feet 6 inches in the clear; height of first 
or main floor, 13 feet in the clear ; height of second floor, 
11 feet 6 inches in the clear.* 

The side walls are brick, inside walls plastered, and 
have no openings. 

The front is almost wholly of glass, and the large win- 
dows are hinged, and open or close like a door. They are 
not very tight. About three fourths of the wall-surface 
of the back end is composed of glass, the rest of brick. 

‘rhe building is five stories and basement, and I only 
occupy and heat the first and second stories and base- 
ment, but I think I could easily heat the whole with my 
apparatus at a very little increase of cost in fuel. 

The engine that drives the fan is 3 inches in diameter, 
and has 3 inches stroke. The wheel in the fan is 36 
inches diameter, and 133 inches wide at the outlet of 
wheel ; the area of discharge of blower 1.76 square feet 
and the inlet is same size. The heater is about 3 feet 
wide, 6 feet 6 inches high and 20 feet deep, and filled 
with 588 feet of 1-inch steam-pipe. I am so well satis- 
fied with the results I get from this apparatus that I have 
not made any close and accurate experiments of what I 
can do with it. I know from the cost of my fuel that the 
expense of heating all I occupy is about the same as I 
formerly paid when I only heated the offices which were 
partitioned from floor to ceiling and heated with open 
grate. I might return the condensed water from the 
heater to the boiler and make a great saving. This is 
not done at present. 

Possibly before the meeting of the society we may have 
some cold weather, requiring the use of the apparatus, and 
if this paper produces any discussion by the members, 
some careful experiments upon its performances may be 
had before them ; but at present I can only give the results 
of one imperfect and incomplete observation, made during 
December, when the outside temperature was 45°. 

Temperature of the air on its return and just before en- 
tering the heater, 59°. 

Temperature of air issuing from the mouth of the blower 
after passing through the heater, 112°. 

Average of temperature of air in the room of the main 
store, on first floor, 75°. % 
Pressure of steam in the boiler by gauge, 40 pounds. 

Revolutions of blower, 113 per minute. 

I have made arrangements by which I can measure the 
evaporation of boiler, condensation by the heater, steam 
pressure at cylinder, and temperatures at various places 
in the rooms, but to put them in operation I require an- 
other element, which I can only obtain later in the season— 
viz., cold weather. 

J have co apparatus which will give more heat-units 
than contained in the steam, but I do think I have one 
which will utilize those obtained to the greatest advantage, 
and one that will work when I want it to, and as I want 
it to, independent of atmospheric condition even when the 
winds blow where they list.’’ 








Correspondence. 


All correspondents should send us their oamen and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it 1s often necessary to communicate with them for addi- 
tional 1nformation before printing their communications. Anony- 
mous letters will not be noticed. 








MANUFACTURERS OF SEWER-PIPE 
MACHINERY. 


IN response to questions from Mr. Burns, of Victoria, 
B. C., on page 745, issue of November 26, a correspond- 
ent sends in the following addresses: Turner, Vaughan 
& Taylor, Cayuga Falls, O.; J. W. Penfield & Son, Wil- 
loughby, O.; O. Barber, Akron, O.; Stevenson & Co., 
Wellsville, O. 





THE BOUND BROOK, N. J., WATER-WORKS, 
LAMBERTVILLE, N. J., November 24, 1887. 

Sir: I notice in your last issue you advise addressing 
the Commissioners regarding the water-works at Bound 
Brook. The Commissioners have nothing to do with the 
matter, save the granting of permission to build, as the 
matter will be carried along by the Bound Brook Water 
Company, a corporation which will be organized in a few 
days, and in which I will hold the controlling interest. 
We do not propose to contract for any part of the work, 
but the same will be in charge of a competent engineer, 
and the work first-class in every particular. I have 





* This floor [ only heat occasionally, as it is used principally for the 
storage of machinery. When necessary to heat it I open the damper 
shown directly over the mouth of the blower, and sufficient heated 
air will be driven through the opening to heat it comfortably in a 
few minutes. 


received a batch of letters in response to your notice, the 
same having been turned over to me by the Commis- 
sioners. 

Will be glad to give you any information regarding the 
progress of the work from time to time, should you so 
desire. 

The capital of the company is $40,000. The company 
will begin work with $15,000. 

The incorporators are: Sylvanus Ayres, Jr., Torbert 
Coryell, Lambertville, N. J.; William H. Ayres, Benjamin 
K, Burke, James M. Thompson, Ransom Lamb, O. B. 
Reynolds, Bound Brook, N. J. 

The water will be taken from Middle Brook. The main 
pipe will be ten-inch cast iron, and will be 2% miles long. 
The fall will be about 100 feet. The surveys have been 
made. The dam will be built this winter, and we hope to 
have the whole thing completed by the rst of June, 1888. 

Very truly yours, S. AYRES, JR. 


NEW YORK MUNICIPAL BUILDINGS AND THE 
CITY HALL. 


New York, November 30, 1887. 


SIR: I was much pleased with reading Mr. Hugh N. 
Camp’s remarks in your issue of the 26th inst. I desire 
to supplement them with the suggestion of locating the 
proposed buildings on Sou-h Washington Square, the city 
to purchase the block from Thompson to McDougall 
Streets, a frontage of about 450 feet running back to 
Third Street. Property in this location can be had rea- 
sonably. Carrying out this idea, the little left of the 
City Hall Park will be saved and its former beaut 


restored by perhaps, in time, removing the unsigh 
Court- House. : pene 


If the above suggestion is carried out it will prove a 
monument of the best Mayor New York has had for the 
past fifty years. A VETERAN OBSERVER. 


DREDGING MACHINERY FOR JAPAN. 


THE following is an extract from a private letter written 
to a gentleman in this city by a member of the American 
Society of Civil Engineers who is engaged on some large 
contracts for the Japanese Government at Yokohama. 
We shall be pleased to forward to him any books or other 
information that may be sent here for that purpose, and 
trust some of our readers can supply what he needs. 

** There seems to be some work ahead on which we may 
be able to introduce American machinery. Will you 
kindly send me such pamphlets and books (not too expen- 
sive) relating to deep-sea dredging (up to thirty feet) and 
river dredging, giving description of machines used under 
different conditions, cost of plant, and capacity in ten 
hours in sand, mud. gravel, and light clay. Ditto for 
steam-excavators. Also number of men employed. If I 
am not mistaken, there are certain books published, either 


by the dredging companies or manufacturers, or others, 
giving just this information.” 


LONDON CORRESPONDENCE. 


CAPTAIN SHAW, the Chief of the Metropolitan Fire 
Brigade, has made his report on the Exeter Theatre fire, 
whereby so many lives were lost a few months ago. He 
reflects very strongly upon the custom which frequently 
exists, and which existed in the case of the Exeter Thea- 
tre, of having shops in the lower portion of the building, 
where exit doors might most profitably be placed. With 
regard to the verdict of the Coroner’s jury, reflecting upon 
the architect, Captain Shaw has declined to see the justice 
of blaming the architect, and has pointed out that the 
licensing authorities are those distinctly to blame, in that 
they had licensed the theatre with its existing defects. Jt 
is a pity that the custom of putting the blame upon the 
right shoulders, notwithstanding the influence of the 
parties, is not more frequently followed out by inspectors 
and people in authority. 

Another instance in which it has been rightly allocated 
is in connection with the trial for manslaughter of the 
driver and fireman of the train that was instrumental in 
the Hexthorpe disaster. The jury acquitted the men on 
the ground that the railway company ‘was te blame; that 
the suspension of the ‘‘block’’ system was unjustifiable, 
and that the signaling was confused and contradictory. 
The scapegoat principle has not been successful in this 
case either. No one will feel inclined to doubt that either 
in the case of the Exeter Theatre or in that of the railway 
calamity, the architect in the one case and the driver and 
fireman in the other, distinctly contributed in a very large 
way, it may be, to the results. While recognizing this fact, 
however, it is equally palpable that the superiors having 
the directing power, and failing to apply their power 
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rightly, were the main contributors to disasters in both 
cases. 


For external architectural] effects, the late Mr. Street, 
in the case of Law Courts, is generally admitted to have 
scored a success. Judging from the continued complaints 
received of the heating, ventilation, and lighting of the 
interior, justices’ rooms, etc., the success cannot be said 
to have been more than skin deep. The latest I bear is 
that in connection with the scheme of drainage, the drain- 
age finds its way into the water-tank from which the 
boilers, etc., are supplied. This was probably not inten- 
tional, but it is unfortunately afact. ‘ 


Tue work in connection with the long-spoken-of Man- 
chester Ship Canal is at last started. 


THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


A MEETING was held at the society’s rooms, Wednesday 
evening, December 8, President William E. Worthen in 
the chair. A resolution was passed fixing the dues for the 
proposed new grades for students and associate members, 
which it was deemed necessary to do at this meeting in 
order to compty with the constitution. The resolution 
specifies that in the event of the adoption of the grades 
of associate member and student the dues for associate 
members shall be the same as now fixed for associate, and 
the dues for the student grade shall be ten dollars for 
resident and six dollars for non-resident students. 

The secretary then read the closing discussion on 
William Metcalf’s paper on ‘‘ Steel, Some of its Properties ; 
its Use in Structures and in Heavy Guns,” which was 
read by the author March 2, 1887. This was followed 
by a paper giving some experiments on the ‘* Protection 
of Piles from Limnoria and Teredo in San Francisco Bay,” 
by Marsden Manson, M. Am. Soc. C. E. 

The following gentlemen were elected as members: 
Tucker Carrington Eggleston, Resident Engineer in 
charge of maintenance of way Richmond and Allegheny 
R.R., Richmond, Va.; Charles Edward Newham, First 
Assistant and Locating Engineer Vincennes and New 
Albany R.R., Vincennes, Ind.; Henry Bowman Seaman, 
Principal Assistant Engineer with Wilson Bros. & Co., 
Philadelphia, Pa. As juniors: William Pierson Field, 
Assistant Supervisor Division A. New York Division 
Pennsylvania R.R., Newark, N. J.; Robert Van Arsdale 
Norris, Assistant Engineer Susquehanna Coal Co., 
Wilkesbarre, Pa. 


STEEL FOR STRUCTURES AND HEAVY GUNS. 
BY WILLIAM METCALF, M. AM. SOC, C, E.* 
In closing the discussion on this paper, the author 
replies as follows to those who have taken part in it: 


‘* In the effect of slow cooling peruse large crystals 
and weak structure, Mr. Marshall ignores the fact that 
slow reheating to the right temperature will insure the 
formation of uniformly minute crystalsand great strength, 
and that, having secured this coudition, cooling from the 
interior, whether rapid or not, will secure initial tension 
in the direction desired. Here is the true motive power 
with which to handle large masses of steel, and not steam.” 

In regard to measuring expansion, he states that ‘‘if a 
steel rod % an inch in diameter be heated to a heat that is 





uncumfortable to the hand, say 120 to 150 degrees, it will 


enlarge its diameter .004 of aninch. Apply this toa gun ring 
2% inches thick and you would have achange.02 of an inch 
in thickness. A summer sun will do this and more for any 
gun ring ; then what becomes of definite shrinkage and 
elastic limits? 

‘* Steel cannot be welded safely by any known process, 
unless it be the new electrical method, confirming Mr. 
Howe’s experiment. 

‘* I thought always of casting the gun hollow by the 
Rodman method, but the difficulties of managing the core 
would be so great that I believe Mr. S T. Wellman’s 
plan would be wiser—i. ¢., to cast the block solid. bore 
out the centre, and then proceed with the treatment. 
This is no modification of the principle. but it simplifies 
greatly the whole operation, and removes from my mind 
the only doubt I ever had about the feasibility of the plan. 
I believe a large mass of steel can be treated by heat more 
surely, more cheaply and better than by any known mode 
of forging ; and that by cooling on the Rodman principle 
a gun can be made to have, with absolute certainty, the 
tension in exactly the direction, and to the degree that is 
most desirable.” 

In reply to Mr. Becker he says: ‘‘ Use dead soft steel 
annealed carefully; never without annealing Do not 
mind the blow-holes, they indicate mild steel ; but be very 
careful to avoid sharp angles and complications of un- 
necessary ribs. Always study simplicity of form, and 
fillet thoroughly every corner.’ 

In 1eply to Mr. Wilson he states: ‘‘I do not know of 
any way to test an eye-bar for over-annealing without 


* Read before the American Society of Civil Engineers, March 2, 
_ 1887. 


injury to the bar, unless it would be by discovering a 
greatly reduced elastic limit. 

‘* Mr. Dorsey first, and myself later, have done a good 
work in drawing the Government officers out of their shells. 
They have proven themselves to be hard-working, pains- 
taking. able gentlemen, genial, courteous, and well-fitted 
to maintain their position. They have shown us that they 
have designed and made the best moderate sized steel 
guns in the world, and they have expressed their satisfac- 
tion with American steel-makers. From this time out I 
shall shout : ‘Give our Ordnance Corps all the money they 
need ;’ and I shall stick quietly to my opinion that the best 
sl to make a big gun is to cast it and treat it by heat 
alone.” 

He then refers to Mr. Coffin’s discussion of his paper, 
and states: ‘‘ Next I offer the theory that hardening is 
caused by tension; that tempering and annealing are 
reductions of the tension by heat. If hardening is a mere 
change of condition of carbon, why should a piece crack 
when hardened? Let anv person take around bar of steel 
of any carbon above .60 and overheat it just a little, and 
with perfect unitormity of temperature, and quench it, and 
it will split up the middle. A bar of any section will do 
the same, but the round section splits the easiest. 
Heat relieves the tension and softens the steel. 
A given temperature relieves a certain amount of tension 
and no more; therefore, as Mr. Coffin says truly, if the 
first annealing does not give you softness enough, no 
number of repeated heatings of the same temperature will 
give any greater softness. It is a happy fact. Given, 
say, a Car-spring : it has a certain elacticity, temper, given 
to it by quenching. It may be frozen to 40 degrees be- 
low zero and heated to 120 or. 130 degrees in the sun, 
thousands upon thousands of times, yet it retains its ten- 
sion and carries its load for many years, Consider, too, 
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the permanency and exactness of the springs of watches 
and clocks. 

‘*Experience teaches that, in tool steel atleast, we know 
of no temperature above that of the atmosphere at the 
time from which if steel besuddenly quenched it will not 
show that it is hardened to an amount due to the tempera- 
ture applied. We cannot recognize any fixed temperature 
where hardening begins. On the contrary, it is a function 
of the temperature and has some value for every degree 
of temperature ; also, there is a regular increase of softness 
for every degree of heat that is addded, until steel becomes 
liquid. 

‘‘A fracture of steel always indicatesthe highest tempera- 
ture to which the steel was last subjected, no matter how 
it may have been cooled, provided it had not been ham- 
mered or rolled or otherwise worked mechauically. 

‘* Fractures are not alike for the various carbons, but they 
are so similar that they will soon convince any one that 
they all obey the same law. It is not to be supposed 
when we say steel always records its highest temperature, 
no matter how it may be cooled, that a bar quenched, 
and another cooled in air, and a third cooled in a bed of 
warm ashes, from the same temperature, will have the 
same fractures; they will be different. But a thousand 
bars, or a million bars, of the same composition, heated to 
the same degree and cooled in the same way, will have 
identical fractures.” The writer then explains the refining 
theory by circles of differing diameters, and concludes by 
stating that ‘‘ possibly the most important of all is that 
the difference in specific gravity is in Jow steel much less 
than in high steel; as, for instance, for 4o-carb>n the 
difference is only one-fifth of the difference shown in 120. 
carbon steel. This is the reason that mild steel is not 
easily ruptured by a high heat; it is also the reason that 
_a mild steel may be rehardened many more times than a 
high steel without breaking. It shows, too, if the tension 
theory be correct, that it is difficult to set up a dangerous 
strain in mild steel, so that engineers need have little fear 
about using it. 

‘*T have known ‘dead soft’ steel to be over-annealed, 
so that no amount of subsequent annealing and coaxing 
would make it anything but rotten and worthless. I be- 
lieve this comes more from soaking heat than quick over- 
heating. I thought at one time that it was caused by a 
permanent change in the condition of the carbon in the 
steel—that it became like an excedingly fine cast-iron— 
but this will not hold, because cast-iron will harden and 
temper if it does not contain too much silicon. Neither does 


it accord with either the ‘cement and hardening carbon’ 
theory or the tension theory. Therefore, as I said before, 
I suspect that the change is effected by the absorption of 
some gas. To anneal properly, then, heat to the lowest 
heat that will give the degree of softness required, and 
allow a short time for the particles to arrange themselves ; 
then cool as slowly as possible, the slower the cooling the 
greater the softness that is retained. Heat produces the 
softness, slow cooling retains It. 

‘*T bave stated that all steel will harden if it contains any 
carbon at all, and also that even cast-iron will harden and 
anneal. This statement includes the so-called ‘ self- 
hardening’ steel. It is easy to anneal the hardest self- 
hardening steel so that it may be drilled, filed, and cut 
like any other steel, and then to harden it. The quench- 
ing medium for * self-hardening ’ steel is air. Water or 
oil will crack it almost every time.” 

Mr. Theodore Cooper had previously stated that 
the valuable and instructive ‘paper read is one of 
especial interest. All engineers realize that steel is to be 
the structural material of the future, and, with a material 
covering such a wide range of properties, it is absolutely 
necessary that they should know its characteristics and 
capabilities. Papers from men who are daily watching 
and studying its characteristics, noting defective results 
and searching for the reasons thereof, not proving their 
conditions by simple laboratory tests, but by the success- 


. ful attempt of a manufacturing establishment of no mean 


character, demand careful study and consideration. 


DRY ROT IN THE ROOF OF ALL SOULS’ 
CHURCH, NEW YORK.* 
THE illustrated description in our issue of October 15 


of the case of dry rot in the floors of Holbrook Hall, a 





large apartment-house in this city, has drawn the following 
from O. P. Hatfield, and the accompanying illustration is 
from «a photograph kindly furnished by him. 

Mr. Hatfield says : 


‘In reference to the decay of the timbers of the 
roof-trusses of the church corner Fourth Avenue and 
Twentieth Street, in this city, I send you the accompany- 
ing photograph, taken at the time of the restoration, from 
the ends of the timbers of one of the trusses, showing the 
decay thereof and also giving a view of the cast-iron shoe 
which enclosed the end of the truss. The decay is sup- 
posed to have been caused by the deprivation of air, con- 
sequent upon being confined within theair-tight iron shoe, 
preventing the escape of the moisture whicn generally is 
discharged at the end of the timbers. The deterioration 
in this case was rendered the more dangerous from being 
concealed from view, and was only discovered by the evi- 
dences of settlement that finally appeared. 

The truss here shown was one of two that supported 
the central dome of the church. The trusses were all re- 
moved without disturbing the roof and new ones substi- 
tuted. I presume the lesson to be learned from this case 
isto never deprive the ends of timbers of free access to 
the air.” 


THE INTERNATIONAL EXHIBITION AT 
BRUSSELS. 


THIS universal exposition of the products and appli- 
ances of science, art, and industry will be held at Brus- 
sels during the summer of 1888. 

Among the departments in which prizes will be awarded, 
the following will be of special interest to our readers : 
Instruments of Precision and Measurement ; Heating and 
Ventilating Apparatus ; Designs and Appliances Relating 
to Civil Engineering and Public Works, and to Archi- 
tecture and Building Materials ; Drawings, Paintings, and 
Sculptures, Monumental, Architectural, Decorative, and 
Industrial ; Mechanical Tools and Processes ; Steam-En- 
gines and other prime motors; Railways and Rolling 
Stock. 





*The church of the late Dr. Bellows (Unitarian). 
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Applications for space must be filed before January 
15, 1888, and entries of proposed exhibits made before 
April 15, 1888. ; 

Armstrong, Knauer & Co., of 822 Broadway, New York 
City,are the agents in the United States for the exposition, 
and should be addiessed by those desiring further infor- 
mation. 


Gas and Ftlectrictty. 


Tliuminatine Power of Gas in New York City. 
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THE heat evolved by electric-lighting is, according to 
Iron of October 14, to be turned to profitable account by 
a Berlin Electric Company, which has announced that in 
future it will be prepared to furnish electrictty for heating 
purposes. 


WE recently quoted from an exchange that the Duke de 
Feltre was experimenting, near Havre, with an apparatus 
to use wind for driving dynamos. 
Vigreux, in Le Genie Civil of October 8, that this incon- 
stant force has been successfully used by the Duke de 
Feltre, accumulating electric energy, then transporting it 
with the aid of accumulators to any point to be used for 
power or lighting purposes. 


THe Chronique Industrielle of October 9 contains a 
description of the electric apparatus of M. Somzee, which 
hag as its object the prevention of collisions at sea. It is 
based on the well-known theory of using the water, instead 
of wire, tor the transmission of the electric current, and 
working automatically, it announces the presence of one 
vessel to another, within a certain electric zone, provided 
both vessels are equipped with the Somzee apparatus. 


THE Revue Industrielle of November ro gives an ac- 
count of a recent experiment in signalling at night by 
electric lights in a balloon. The system is that of M. 
Bruce, and the experiments were conducted near the city 
of Anvers. The bulloon was of a diameter of 4™.29. 
The connecting signal cable contained two copper wires, 
connected with a battery of 25 accumulators, pro- 
ducing a current of 12 volts and 72 amperes, capable 
of furnishing six 20-candle-power lamps for 78 hours. 
The signalling is done from the ground—no one being 
in the balloon—by means of a Morse instrument. When 
the circuit is closed the current is sent through the lamps. 
By short or long intervals of opening and closing the cir- 
cuit it was found that the Morse telegraphic cipher could 
be easily reproduced. The first trials were made with the 
lamps distributed in a circle in the interior of the balloon, 
subsequently the six were grouped together and hung 
under the balloon. In both cases the signals were under- 
stood at a distance of 3,000. The balloon only rose 
about room. 


La Lumitre Electrique of November 12 states that 
photometric comparisons of incandescent lamps were re- 
cently made at Antwerp to establish the following four 
points: First, the mean horizontal intensity of the light ; 
second, the relative intensity under different angles; 
third, the mean spherical intensity ; fourth, the variations 
in the luminous intensity with varying electromotive force 
and strength of current. The means for determining these 
qualities necessitated elaborate apparatus. The experi- 
ments demonstrated the mean horizontal intensity to be 
-g1g for a given lamp, while the mean intensity at 45° or 
transversely was .gt5. The relative intensities of angular 
rays were ascertained and graphically illustrated by curves. 
The mean spherical intensity was found to be .8 that of 
the horizontal intensity. The variations of luminosity due 
to varying electromotive force and current strength were 
different for each special kind of lamp, but a definite for- 
mula was deduced and confirmed the experimental results 
mathematically. 


THE Red Cross Society has offered a prize of 6,000 
marks ($1,400) for the best design for a portable hospital. 


We learn from L.. 


THE NICARAGUA CANAL EXPEDITION. 


This expedition, which sailed gallantly out of New 
York harbor on November 30, marks an important step 
in an enterprise most important to this country and to 
the civilized world, and it derived additional consequence 
from the admission just made by De Lesseps that, for the 
present at least, he had abandoned the idea of a sea-level 
canal at Panama. 

This deprives the Panama route of what is generally 
regarded as its sole advantage and will doubtless give an 
impetus to the Nicaragua scheme. 

The citizens of this country certainly hold at Nicaragua 
and Tehuantepec two of the mgst important gates of inter- 
oceanic communication on this hemisphere, and it will 
be interesting to see which gate shall be opened first. 

It will be remembered that four years ago the Tehuan- 
tepec route was carefully surveyed and a very satisfactory 
line located ; sufficient grading was also done to comply 
with the terms of the concession, and while the untimely 
death of its great projector was a serious blow to the en- 
terprise, the concession is valuable and the route advan- 
tageous, so that the project is not likely to be easily 
abandoned. 


PROGRESS IN CAR-HEATING FROM 
Y LOCOMOTIVE. 


FIGHTY passenger coaches on twenty-two local trains of 
the New York Central and Hudson River Railroad have 
been furnished with appliances by which they can be 
heated directly from the locomotive. These trains are 
between Buffalo, Lockport and Niagara Falls, and be- 
tween New York and Croton, and also on the Buffalo 
Belt line. 

Last Wednesday a special ‘‘ vestibule” train was run 
from New York to Albany and back to exhibit to an 
invited party of railroad men and members of the press 
the new cars for the New York and Chicago limited 


- trains, of which fifty-five are now building by the Wagner 


Company for the Vanderbilt lines. These cars are 
warmed by the hot-water circulating system of the Safety 
Car Heating and Lighting Company, which seemed to 
work very satisfactorily, although the we ther was not 
cold enough to afford much of a test. 

The Chicago, Milwaukee and St. Paul Railroad, having 
experimented with car-heating from locomotive with sat- 
factory results, will at once adopt the system for all 
through trains on its various lines. 


A DRAFT KILLER. 


Uhlands Wochenschrift states that the Carbonate of 
Soda Company, of Dresden, produce an apparatus desig- 
nated as a zugtodtes (draft-killer) which will prevent cold 
drafts of air at windows. The apparatus consists of an 
ornamental box fitted to go between the sashes of double 
windows. The box has openings and valves and contains 
a carbonate of soda preparation which is odorless” and 
smokeless, and which absorbs the air that leaks in between 
the sashes from within the room and from without. The 
effect is to create a constant uniform temperature between 
the sashes of the double windows. 

The apparatus is constructed on the principles estab- 
lished by Dr. Kriicke, of Berlin. The German Society of 
Physicians has highly commended the zug/ddter. 


We learn from the Osterr Ingenteur und Architehten- 
Vereins weekly edition of November tr that the Russian 
Government is about to send a “‘technical engineer” to 
the United States who will be permanently attached to 
the Russian Embassy. This is to be followed by similar 
appointments to alltheir foreign legations, We agree 
with our contemporary that this is an important move in 
the right direction, and should be followed by all govern- 
ments. The duties of this engineer will be to announce 
at the earliest moment, tothe home government, all im- 
portant scientific and technical discoveries and enter- 
prises. It is gratifying that the United States should 
have been selected for the first appointment. 


THE newest thing in bearings for axle-boxes is vegeta- 
ble parchment sheets on edge. Experiments are being 
made with such boxes in Germany, and they are reported 
to work very satisfactorily, perhaps partly owing to the 
fact that their construction allows the bearings to be thor- 
oughly lubricated. 


JAMES CARSON BREVOORT. 


JAMES CaRsSON BREVoORT died December 7 at his res- 
idence in Brooklyn, N. Y. Bor in New York City in 
1818, he graduated from the Ecole Centrale des Arts et 
Manufactures, in Paris, as a civil engineer, and before 
returning to this country made a tour of the manufactur 
ing districts of England and studied carefully that coun- 
try’s system of railroad construction. During 1838 he 
was engaged at the West Point foundry, and in 1841 
assisted as surveyor on the North-western boundary sur- 
vey. The year following he accompanied Washington 
Irving, United States Minister to Spain, as private secre- 
tary and attache of legation. In 1845 he married a 
daughter of Judge Leffert Lefferts and settled in Brook- 
lyn, where he has since resided. In 1847 he was a mem- 
ber of the Charter Commission, and later served on the 
Brooklyn Board of Education and as a member of the 
Constructing Board of Water Commissioners. In 1852 
he was elected a trustee of the Astor Library, and served 
for twenty-six years subsequently, during the last two 
years as superintendent of the library. He assisted in 
1863 in the formation of the Long Island Historical So- 
ciety, of which he was the first president, holding the 
office for ten years. In the same year he was made a 
Regent of the University of New York and received the 
degree of Doctor of Laws from Williams College. He 
was a member of many learned societies, and ot literary 
as well as scientific tastes. He leaves a widow and one 
son. 


GENERAL WILLIAM HEMSLEY EMORY. 


BRIGAVIER-GENERAL WILLIAM HEMSLEY Emory, who 
retired from active military service in 1876, died at his 
esidence in Washington December 1. He was born at 
Poplar Grove, Md., and graduated at West Point in 1831 
with such high honors as to forthwith receive promotion 
as Brevet Second Lieutenant of the Fourth Artillery. Two 
years later he resigned, and after devoting himself to civil 
engineering the two ensuing years was reappointed First 
Lieutenant of Topographical Engineers. He was dili- 
gently engaged, until the breaking out of the Mexican 
war, in surveys on coast fortifications and in running the 
boundary between the United States and the British 
Provinces. He was Acting Assistant Adjutant-General 
of Kearny’s expedition to California. He was brevetted 
Captain for brave and gallant services at the battle of San 
Pasquale, and Major for meritorious conduct in the battles 
of San Gabriel and Plains of Mesa. He was promoted 
Lieutenant-Colonel for his services in running the boun- 
dary line between the United States and Mexico. His 
notes on the military reconnoissance of the Arkansas and 
Gila Rivers and New Mexico and California show that he 
possessed no ordinary talent as a surveyor and scholar. 
Tn 1855 he was appointed Major of the Second Cavalry 
and transferred to the First Cavalry, and until the break- 
ing out of the rebellion was employed in frontier duty. 
When the rebellion came he was on the Texas line, and 
a Confederate delegation requested him to follow the 
traitorous example of General Twiggs and surrender the 
command. ‘I will surrender only when I am whipped. 
The Confederates will have to do that before 1 surrender. 
Though a Southerner, I am no traitor. If you take me it 
will be as a prisoner, not as anally.” Such was his reply. 
Then with the troops at Forts Cobb, Smith, Washita, and 


‘Arbuckle, which he concentrated, he captured the advance 


guard of the rebel forces, and safely retreated to Fort 
Leavenworth, Kan. His prisoners were the first taken in 
the war, and his arrival at the post undoubtedly saved ‘t 
and the State of Missouri. : 

In 1861 he was appointed a Lieutenant-Colcnel of the 
Sixth Cavalry. In 1862 he was made Brigadier-General 
of Volunteers and took part in the Virginia-Pennsylvania 
campaign with McClellan. He was placed in command 
of New Orleans at a most critical time, and twice repulsed 
the notorious Dick Taylor at La Fourche Crossing. In 
1863 he was in command of the Nineteenth Army Corps 
inthe Red River campaign. In 1865 he was brevetted 
Major-General for services at Cedar Creek. He lived in 
Washington after his retirement, and leaves a widow, two 
daughters, and one son. | " | 


CONTRACTING 








ARCHITECTURAL COMPETITIONS. 


OsukosH, W1s.—Plans and architects’ esti- 
mates fora new public school building for 
the city of Oshkosh will be received for exam- 
ination and consideration by the Board of 
Education until Lbecember 15. For informa- 
tion address C. W. Bowron, Chairman Build- 
ing Committee. 





For works for whicb proposals are reauested see also 
the ** Proposal Column,” pages 1-111-vili-31. 





Persons who make any use of the information they 
fod in these columns we trust will not omit to mention 
Tne ENGING@ERING & BuILDING RECORD asthe suurce. 





Our readers «ill oblige us by notes, cl'pp:nys, or any tn- 
formation which will put us in the way of obtaining 
early and rel able news for our ‘* Contract ng In- 
te!lhgence.” /nformation of importance sent to 
aus exciusively, and not essewhere published, wilt 
be liberally paid for. 


WATER. SEWERAGE, ETC. 
PASADENA, CAL.—The Mountain View 
Water Co., of Pasadena, has been incorporated. 
Capital stock, $8,750. E.H. Royce can give 
information. 


Marion, lowA.—The Marion Water Co. 
has been incorporated. Capital stock, $175,- 
ooo. B. F. Seaton can give information. 


PorTSMOUTH, VA.—Water-works will be 
im operation here soon. 


SANFORD, FLA.—The water-works are to be 
improved. 


GREENSBORO, N. C.—The proposition of 
Mr. Keogh to build water-works has been ac- 
cepted. 

FAIRCHANCE, PA.—The Fairchance Water 
Co. has been incorporated. Capital stock, 
$5,000. William McCane, and others, incor- 
porators. 

Ping BiuFF, ARK.—A water-power com- 
pany has been incorporated with a capital 
stock of $150,000. 


Port Perry, Pa.— The Turtle Creek Val- 
ley Water Company has been formed to pipe 
the boroughs of Braddock and Port Perry, and 
the townships of Wilkins, Patton, and North 
Versailles. A pumping-station will be erected 
on the Monongahela River, near here. 


_ Nort Berwick, Me.—This place is tak- 


ing up a system of water-works. 


ELLENTOWN, Pa.—A stand-pipe 76 feet 
high will be erected here. 


LITTLE CHUTE, WIS.—It is reported that 
water-works are to be established here. 


ConcorDIA, KAN.—It is expected that a 
system of water-works will be planted at Con- 
cordia before June, 1888. 


BoNnHaM, TEXx.—Our correspondent writes: 
‘*On the 21st inst. the City Council resolved 
to issue bonds for $60,000, for the purpose of 
constructing water-works, and a committee 
was appointed to advertise for proposals to 
bore artesian wells and to negotiate for the 
placing of the bonds.” 


Fostoria, O.—Our correspondent writes : 
‘* The ordinance granting to Ferris & Halla- 
day franchise to construct water-works was 
ratified by special election held on November 
25, said firm to file an acceptance within 
thirty days.” 

Fort SMITH, ARK.—Our correspondent 
writes : ‘* This city contemplates putting ina 
complete system of sewerage all over the cily. 
The steps so far taken are: Mr. J. W. Neir, 
of Kansas City, was employed to recommend 
a plan and get up plans and specifications ; 
these are nowcompleted. AsI understand it, 
it is the separate system, except as to some 
parts ; main sewer for instance, which is brick, 
3 feet g inches diameter. The City Council 
will now appoint three commissioners whe will 
take charge of the work. They will first ascer- 
tain the entire cost, upon which the City Coun- 
cil will levy a tax sufficient to cover the amount. 
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OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


This levy remains a lien upon all the real © 


property of the entire city until it is paid. 
The Commissioners have the authority under 
the law to borrow ninety percent of the entire 
levy and pay as high as ten per cent. interest. 
The wish and intention is to have it all laid 
and completed before the hot weather of next 
summer sets in.” 


CLARKSBURG, W. VA.—Our correspondent 
writes: ‘* The supply will be taken from the 
West Fork of the Monongahela River, either 
through infiltration wells or galleries, and 
pumped into two steel tanks, each of 282,000 
gallons capacity, located on one of the adjacent 
hills. ‘The pumping machinery will consist of 
two duplex pumps of 500,000 gallons capacity 
each. ‘There will be about 6.5 miles of pipe, 
ranging from Io to 4 inches in diameter, of 
which 1.2 is 10 inches, force main from pump- 
house to tanks. About thirty-one stop-valves 
from 10 to4q inches; fiftv-one 6 and 4 inch 
hydrants will be required. Plans and esti- 
mates are now being prepared by Mr. John W. 
Hill, Consulting Engineer, Cincinnati, O.” 


IrHaca, M1IcH.—Our correspondent writes: 
** There has been nothing done in regard to 
water-works as yet. There has been a com- 
mittee appointed to investigate and see ifa 
supply of water can be had, and if they are 
successtul 1n finding plenty of water the village 
will undoubtedly put ina system of water- 
works,” 


READING, PA.—Our correspondent writes : 
“We are at present looking out for some good 
reliable source to enlarge water-works, but as 
yet nothing decisive has been done, although 
something must be done this winter.” 


SAN BERNARDINO, CAL.—Our correspond- 
ent writes: ‘‘ The steps taken by this city to 
establish water-works are that this city has 
granted a franchise to the Alta Water Com- 
pany to pipe water into the city. The Water 
Company, I understand, to be now engaged 
building a reservoir preparatory to connecting 
their pipes with it,” 


WEST SUPERIOR, Wis.—Answering an in- 
quiry concerning water-works matters here, 
our correspondent writes: ‘*‘Wehave about one 
mile of main laid; will suspend operations 
until spring; will lay about four miles of main 
then and about five miles of supply-pipe,”’ 


CHATHAM, QUEBEC.—In answer to an in- 
quiry concerning water-works here, our corre- 
spondent writes as follows: ‘‘No steps have 
yet been taken to establish water-works; those 
in favor are still agitating the matter. ‘The 
Council of 1888 may look more favorably on 
the move. The new council goes in about 
January 15.” , 

Futon, Mo.—The special election hel 
here November 29 resulted in favor of estab- 
lishing water-works, and $8,000 will be appro- 
priated for that purpose. The sinking of an 
artesian well will be the first move made by 
the authorities. 


LANSDALE, PA.—A sewerage system will be 
established here in the spring. 


WAUKESHA, WIS.—An artesian well is to 
be bored here to secure a supply of water for 
the water-works system. 


MINNEAPOLIS, MINN.—The question Of en- 
larging the water-works continues to be dis- 
cussed by the city officials. John A. Coley, 
the consulting engineer of the Water Depart- 
ment, has presented his report on the result 
of his recent investigation, and it is probable 


that steps toward the proposed improvement. 


will soon be taken. 


Dover, N. H.—Ata recent special election 
the citizens of Dover voted to adopt the act 
passed recently by the legislature author- 
izing the purchase of the three aqueduct 
companies here and constructing new water- 
works. The construction of the water-works 
will begin in the spring. 


BROOKLINE, MAss.—At a recent meeting 
of the Common Council it was decided to ask 
the legislature for permission to appropriate 
$500,000 for increasing the size and capacity 
of the water-works. 


Des Mornes, JowaA.—The City Water 
Company has been incorporated with a capital 
of $300,000. R. E. Hurley, J. W. McCabe, 
and others are the incorporators. 


. that place with water. 


GRAND RAPIDs, MICH.—Our correspondent 
writes: ‘‘ Proposition to bond the city for 
$250,000 for water-works improvements was 
defeated December 6. It is not known what 
further steps may be taken in regard to the 
matter.”” 


SouTH GRAND RApIps, MIcH.—Our corre- 
spondent writes: ‘' No definite plan has been 
formulated and made public,at least for water- 
works for South Grand Rapids. I think it is 
only a scheme announced to ‘ boom” this 
section of the city for speculative purposes.” 


JEFFERSON CITY.—It is reported that water- 
works are to be established here. Mr. Perkins 
is said to be at the head of the project. 


ALLEGHENY, PA.—The water committee 
has been ordered to take up the matter of a 
better supply of water for the city and will 
meet every Monday evening to discuss the 
question until some conclusion can be arrived 
at. 


CENTRALIA, ILL.—The special committee 
of the City Council appointed on water-works 
has made its report to the City Council. The 
committee Was continued, and instructed to 
ask for bids for water works on the franchise 
plan. ‘lhe adoption of the plans and their 
final adoption is to be left toa vote of the 
people. 


SANDUSKY, O.—Our correspondent writes: 
**T he Board of Water-Works will at once ad- 
vertise for anew pumping engine of at least 
5,000,000 gallons capacity daily. Charles A. 
Judson, City Engineer, can give details.” 


PAWTUCKET, R. I.—The sum of $150.000 
has been appropriated fora new pumping- 
engine at the water-works. Edward Darling 
is water- works superintendent. 

SANDUSKY, O.—This city will vote upon a 
proposition to issue $32,000 in bonds for a 
new pumping-engine for the water-works at 


an early date. 7 


HERRINGTON, KAN.—A_ water-works com- 
pany has been established here and a system 
is to be built. 


WAXAHACHIE, TEX.—Water-works are to 
be established here. 


MINNEAPOLIS, MINN.—Holly pumps have 
been ordered putin at the Diamond Station. 


FRESNO, CAL.—Bonds in the sum of 
$100,000 are to be issued for acomplete sew- 
erage system. 


KEY WEST, FLA.—The Mayor of this city 
can give information concerning a proposed 
system of sewerage. 


GLENDALE, O.—A system of water-works 
is to be established here. 


STAFFORD SPRINGS, CONN.—A system of 
sewerage will soon be built here. 


WEATHERFORD, TEX.—A company has 
been organized to establish water-works here. 


Missour! VALLEY, [OwWA.—This town is 
to expend $25,000 in a system of water- 
works. 


WILLIAMSTOWN, N. Y.—J. M. Waterman 
is at the head of a scheme to establish water- 
works here. 


KENTLAND, IND.—It is reported that a 
large sum of money is to be invested in water- 
works to be erected here. 


WINFIELD, KAN.— The City Engineer 
has finished plans for a sewerage system, 
which is to cost the city $190,000. 


ATHENS, TENN.—Water works are to be 
built here soon. 

St. PAUL, MINN.—At a recent meeting of 
the Water Board it was decided to lay mains 
to Merriam Park for the purpose of supplying 
Theimprovement will 
cost about $89,000 and operations are to begin 
soon. 


Quincy, ILL.—It is probable that there will 
be some sewer construction here soon. 


THE St. Cloud Water-Works Company, 
with a capital stock of $150,000. The time 
of commencement has been set for December. 
Ic, and will continue thirty years. The incor- 
porators are: E. TP. Brown, H. W. Phelps, 
and others, all of Minneapolis. 


NEWS DEPARTMENT. 


DAYTON, KyY.—Important developments 
in water-works matters may be expected here 
soon. The officials have decided for water- 
works and favor the ‘‘ Mercer System,” but 
nothing can be done until an act has passed 
the leg.slature allowing the town to contract 
for water. 


ARCOLA, MASs.—This place is ta have 
water-works, consisting of a huge tank placed 
on the top of a tower, and the water pumped 
in by a windmill from a reservoir. 


TOPEKA, KAN.—The City Council has 
passed an ordinance authorizing the issuance 
of $150,000 in bonds to purchase water power 
for the use of the city, and providing for a 
special election December 29. 


WILLIAMSPORT, Pa.—Our correspondent . 
writes: ‘‘ A general system of sewerage for 
the entire city is now receiving attention, and 
we hope to be able to let the work in the spring 
for the second and third districts. Estimated 
cost of same,, $115,000; to be paid for by 
property owners per foot front.” 


WINCHENDON, MAss.—Our correspondent 
writes: ‘‘ A committee has been chosen to in- 
vestigate the subject of water-supply and report 
at the annual towa meeting in March 1888,” 


Orono, ME.—Our corresponcent writes - 
‘* Water-works company organized under char- 
ter granted by Legislature. Title, ‘‘ Orono 
Water Co.”; D. N. Mayo. President: B. E, 
Donigan. Secretary; A J. Durgin, ‘Treasurer: 
and a Board of Directors. Committee ap- 
pointed to confer with other companies as to 
the feasibility, and report at a subsequent 
meeting.” eee 


HAYWARD, WIS.—People of this place pro- 
posed to erect a system of water-works at the 
expense of the entire township, but an injunc- 
tion restraining the village from prosecuting 
the work has been issued. 


McKEESPORT, PA.—The McKeesport 
Water Committee has awarded tothe Worth- 
ington Steam Pump Company, of New York, 
the contract tO erect a pumping-engine at a 
cost of $19,500. 


WINDSOR Locks, Conn.—In answer to an 
inquiry concerning the water-works project 
here, our corresponpent writes as follows: 
‘** We held a meeting and estimates were made 
as regards the cost of construction, and the 
success of the undertaking was almost fully 
assured. H.C. Douglas and E. D, Cougan 
were appointed acommittee to locate the point 
at which water would be taken, and also deter- 
mine the elevation. The works will probably 
be done by the company, or, if satisfactory 
arrangements can be made, with outside parties. 
We find we have sufficient elevation to give us 
all the water the town wants (by gravitation), 
without pumping. The incorporators are 
C. E. Chaffer, E. B. Bailey, H. C. Douglas, 
E. D. Cougan, S. B. Douglass, J. T. Coogan, 
A. W. Coursen, and J. W. Johnson. 


ALLEGHENY, PA.—The water-works com- 
missioners are discussing the question of plac- 
ing new pumping machinery at their works. 


ForT SMITH, ARK.—TIt is probable that an 
early conclusion will be reached in the matter 
of a system of sewerage for this city. Mr. 
Nier, ar hydraulic and sanitary engineer of 
Kansas City, has perfected a detailed plan of 
the projected system upon which it is expected 
the city officials will take conclusive action 
within a week. It is reported that the system 
proposed will cost $130,000. 


LANCASTER, Pa.—Our correspondent writes: 
‘We are now building new water-works 
according to plans furnished by J. J. R. 
Croes, C. E., of New York City, putting in 
Worthington pumps, and four Babcock & Wil- 
cox 100 horse-power boilers, raising the water 
about 170 feet to our present reservoir, at a 
distance of about one mile, through 3-foot 


pipes.” 


Owosso, MICH.—Our correspondent writes 
concerning water-works here: ‘' The city has 
voted to bond itself for the purpose of putting 
in water-works. The Council has appointed 
a committee recently to look after carrying out 
the intent of said vote, and this is as far as we 
have proceded yet. I expect measures will be 
ripe for operations in the spring.” 
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JAMFSTOWN, N. Y.—At a meeting of the 
Jamestown Water-Supply Company the re- 
port of Engineer Charles B. Brush was adopted 
to govern the actions of the company in build- 
ing its new Levant system. The president 
was authorized to let the contract for building 
a pumping-station, the plan of which is at 
present being considered by Engineer Brush. 
The building will contain two 100 horse-power 
steel boilers, and a compound condensing 
pump capable of pumping and distributing 
2,000,000 gallons of water daily. The tank or 
reservoir, which will be located on the highest 
ground in the city is to be 30 feet in diameter 
and high enough to contain 100,000 gallons, 
The supplies necessary for additional mains, 
etc., will consist of 1,600 tons of iron pipe, 25 
tons of lead, and one ton of Russian hemp 
packing. 


CLEVELAND, O.—At a recent meeting of 
the Water-Works Trustees, Superintendent 
Whitelaw was instructed to immediately pre- 
pare plans and specifications for the new lake 
tunnel. The tunnel will be 30 feet below the 
bcttom of the lake, 7 feet in diameter, and 
will cost about $300,000. It will take nearly 
two years to complete the undertaking. 


FLORENCE, Wis —The village trustees 


have decided to build a pumping-works, and. 


operate the water-works system itself in the 
future. It is hoped that the new plant will 
be completed by January t. 


WASHINGTON C., EI., On10.—Mr. Frank 
Johnson is agitating the establishment of a 
water-works system here. He writes us as 
follows: ‘' The feeling has grown strongly in 
favor of water-works and we must have them. 
We have a population of between 5,000 and 
6,000, growing all the time. Water-works 
will be as liberally patronized by our city as a 
corporation and asindividuals. I will answer 
any inquiries and will introduce to our citizens 
any proposition. We have above 200 miles of 
free turnpike, four railroads, and the best of 
school buildings, Court-house, e:c., one soap 
factory, twu steam daundries, three shoe fac- 
tories, two marble shops, two planing mills, 
one creamery and other industries,” 


BRIDGES. 


OsnukosH, W1s.—The County Commission- 
ers will erect a $20,000 bridge here, 


EASLEY, S.C.—The County Commissioners 
will build a bridge over the Saluda River at 
this place. 


OTseco, MINN.—The County Commission- 
ers will build a bridge between Dayton and 
this city. 


FULTONHAM, O.—The County Commis- 
sioners will build a bridge here. 


CruM LYNNE, PA.— The Philadelphia, Wil- 
mington and Baltimore Railway Company 
will build a oridge at this place. Charles E. 
Pugh, Philadelphia, Pa., general manager. 


MENOMINEE, MicH.—Our correspondent 
writes : ‘‘ Our city and Marinette are going to 
build a bridge across the Menom nee River. 
S. M. Stephenson, Menominee, is the chair- 
man, and will furnish any information asked 
for.” 


NEWARK, N. J.—At a recent meeting of 
the joint committee of the Essex and Hudson 
County freeholders it was decided to proceed 
at once toward erecting a bridge over the 
Passaic River, from this city to Kearny. 
Engineers Kelly and Owen, of the two coun- 
ties interested, were instructed to prepare 
plans immediately. The proposed structure 
will cost from $90,000 to $110,000. 


Fort WAYNE, IND.—Synopsis of bids for 
construction of bridge over the St. Mary’s 
River, at Spy Run Avenue, opened December 
6, by the Board of County Commissioners : 
Mt. Vernon Bridge Company, $26,500. King 
Iron Bridge and Manufacturing Company, 
$24,650. Smith Bridge Company, $25,000. 
Cleveland Variety Iron Company, $25,000. 
Co'umbus Bridge Company, $24,000. Pitts- 
burg Bridge Company, $24,600. Masillon 
Bridge Company, $23,000. Same company 
for plan No. 1, $22,140. Same company for 
plan No. 2. $21,500. Canton Wrought-Iron 
Bridge Company, $24,600. It will be observed 
that the Massillon Bridge Company are the 
lowest bidders, and a contract will probably 
be closed with them. 


JorvAN, PA.—The County Commissioners 
have decided to build two bridges here. 


FREDERICK, Pa.—The County Commis- 
sioners will build two bridges here. 


DayTon, O.—Address Eugene Shinn for 
eles concerning two bridges to be erected 
ere. 


St. AUGUSTINE, FLA.—A bridge across the 
St. Sebastizn River, at Orange Street, is one 
of the talked-of schemes. 


THE Niskey Hill Bridge Co., of Bethlehem, 
Pa., has been incorporated. Capital stock, 
$10,000. Weston Dodson, George H. Meyers, 
and others, incorporators. 


The Flizabeth Bridge Co., of Elizabeth, 
Pa., has been incorporated. Capital stock, 
$25,000. W. W. O’Neil, W. D. O'Neil, and 
others, incorporators. 


WHEELING, W. VA.—A bridge is to be 
erected over the Ohio River at this place by 
the Board of County Commissioners. 


GRAND JLAKE, CoL.—It is reported that 
the County Commissioners intend to build 
two bridges here. 


GAS AND ELECTRIC-LIGHTING. 


MauMEE, O.—C. C. Howells can give in- 
formation of proposed gas-works here. 


JA7zKSON, Mtss.—Action will be taken early 
in January concerning establishing an electric- 
light plant here. 


ASHLAND, Ky.—An electric-light company 
has been organized, with E. M. Roberts, 
president ; capital. $10,000: A’ Waterhouse 
system, 30 light, full arc, for city lighting, and 
3o-light, full arc, 1,200 candle-power, for 
commercial lighting, have been contracted for. 


ALEXANDRIA, VA.—Efforts are being made 
by J. M. Hill to establish an electric-light 
plant here. 


DayTONn, Ky. —The question of establishing 
gas-works is being agitated here. 


York, Pa.—This place is to be lighted by 
electricity. 


ANNA, LT ENN.—Anelectric-light plant is soon 
to be established here. 


Jounstown, N. Y.—Electric-lights are 
to be established here. 


Manison, N. Y.—Electric-lights are being 
agitated here. 


Bic Rapips, MicH.—An electric-light plant 
is to be started here. 


JaMAICA, N. Y.—The Long Island Electric 
Company has been organized, with a capital 
stock of $100,000. J. Brown, Jr., and others, 
are interested. 


FortT EpwArpD, N. Y.—This town will 
soon be illuminated by electricity. 


MepInA, N. Y.—This town will have elec- 
tric lights in running order by February 1. It 
will take 40 lights at a cost of $62.50 per light 
a year. 


THE Gas Consumers’ Benefit Company or- 
ganized at Portland, Me., with a capital stock 
of $250.000. The stockholders are J. Rush 
Green, Somerville, Mass.; C. H. Fitler, Phil- 
adelphia, Pa., and others. 


MANCELONA, MIcH.—The Oval Wood 
Dish Co. will erect an electric-light plant at 
this place. 


BIRMINGHAM, ALA. — The Birmingham 
Safe and Lock Co. will erect an electric-light 
plant in connection with their works at East 
Avondale. 


HaAGErsTowN, IND.—This city is agitating 
the question of electric-lights, and several 
plans have already been laid before the City 
Council. Important developments are ex- 
pected soon. 


RAILROADS, CANALS, ETC. 


THE Kinderhook, Valatie and Stuyvesant 
Railroad runs from the new summer resort, 
Kinderhook Lake Park: at Niverville, on the 
Boston and Albany R. R., through Valatie and 


Kinderhook to Stuyvesant, on the Hudson ™ 


River, a distance of ten miles, connecting at 
the latter place with the New York Central and 
Hudson River Railroad and the river steam- 
boats. The amount of capital stock is $150,- 
000; bonds also $150,000, with 6 per cent. 
interest. Construction has just been com- 
menced. Charles D. Haines, of 45 Broadway, 
New York, is the principal promoter of the 
enterprise, and Thumas Moore, of Elizabeth, 
N. J., has the contract for the work. 
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‘ment of Docks. 


BIDS OPENED. 


RALEIGH, N. C.—The amounts of the bids 
for heating public buildings, opened Septem- 
ber 1 by W. P. Roberts, Auditor, are not 
made public. The following were the bid- 
ders: J. C. Brewster & Co., Raleigh, N. C. ; 
Basshor & Co., Baltimore, Md.; Samuel I. 
Pope & Co , Chicago, IJl.; West Point E. and 
M.Co., West Point, Pa. ; Walworth Mfg, Co., 
Boston, Mass , bid arrived too late to be con- 
sidered; Kelly & Jones Co., Pittsburg, Pa. 
The contract was awarded December 2 to 
Kelly & Jones Co. 


New York City.—Synopsis of bids to 
build the new Sodom dam at Westchester 
County, opened December 7, by the Aqueduct 
Commissioners. 

There were fifteen bidders who offered to do 
work for the amounts which follow opposite 
their names: Sullivan, Rider & Dougherty, 
$366,990; Andrew O’Rourke. $369,897; J. 
S. Brown, $377,615; Page, Carney & Co., 
$379,950: Ryan & McDonald, $384,131 ; 
Smith, Ripley & Brown, $430,360; John B. 
Quackenbush, $438,515; Clarke & O'Hair, 
$441,470; O'Brien & Clarke, $442,270; 
Nolan Bros., $447,060; R. A. Malone, $465,- 
370; Cose, John & Co., $484,147; Jerry 
Byron, $486.216; Henry Collins, $486,910, 
and Arnold & Stephens, 493.870. The low- 
est bidders are Sullivan, Rider & Dougherty. 


FINDLAY, O.—Svnopsis of bids for the 
construction of the following details of the 
Findlay Water-Works, opened November 28 
by the Water-Works Trustees, John W. Hill, 
Consulting Engineer : 
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Contract awarded to Huston & Freeman; 
total, $185,766.79. 


New York City.—Synopsis of bids for re- 
moving the existing pier, known as Pier 37, 
E. R., and for preparing aad building a new 
wooden pier and approach on the same site 
and for repairing the existing crib bulkhead 
thereat, opened December 5 by the Depart- 
The engineer’s estimate in- 
cluded about 7,000 cubic feet new crib work, 
3,500 cubic yards rip-rap stone and timber, 
furnishings, etc. The following were the 
bidders: John Gillies, $30,105; Richard 
Cronin, $30,500; J. W. Flaherty, $29,215 ; 
P. Sanford Ross, $28,575; John Monks, 
$31,643. 


CINCINNATI, O.—F. Kirchner & Co., of 
this city, have secured the contract for the 
work known as the Gilbert Avenue Improve- 
ment, for the sum of $18,667.60. 


CLEVELAND, O.—The contract for the con- 
struction of anew Nypano double-track iron 
bridge across the river at Broadway has been 
let, and will be commenced at once. ‘The 
new structure will be 220 feet in length. 


CotumBiA CiTy, IND.—The contract for 
the erection of a new Court. House for Whiteby 
County was not let, owing to various omis- 
sions in the specifications, and the Commis- 
sioners propose to revise them and advertise 
again. 


Brooxkiyn, N. Y.—Synopsis of bids for 
building engine-house in this city opened 
December 5 by George Ricard Connor, 
Commissioner: P. F. O’Brien, work com- 
plete, $11,779; James Ashfield & Son, work . 
complete, $11,697; George W. Williams, 
work complete, $10,732; Leonard Brothers, 
work complete, $10,680; John T. Hanlon, 
bid informal. 


McKeesport, PA.—Synopsis of bids for 
furnishing a 5,250,000-gallon duplex, com- 
pound, direct-acting pumping-engine, 48-inch 
stroke, opened December 1 by the Water De- 

artment: Wilson & Snyder, Pittsburg, Pa., 
Boe gia Deane Steam Pump Co., Holyoke, 
Mass., $24,000; Knowles Steam-Pump Co., 
New York City, complete, $25,0c0, without 
reheater, $23,333; Worthington Steam-Pump 
Co., New York City, complete, $20,500, with- 
out cut-off valve, $19,500. 


WILLIAMSPORT, Pa.—Contract just closed 
by the city with E. Dunbar for paving 40,000 
square yards of street with the macadam 
pavement at $1.40 per yard. 


ELIZABETH, N. J.—Synopsis of bids for 
lighting the streets of the city for one year, 
opened by the Common Council December 1: 
‘The Schuyler Electric Company proposed to 
furnish the arc lights now in use at from $100 
to $120 per year, the difference in price vary- 
ing in the hours burning each night. The 
company also proposed to furnish incandes- 
cent lights tor $16.50 and $17.50 per annum, 
the latter to burn from sunset to sunrise. The 
New York and New Jersey Globe Gas-Light 
Company proposed to renew its contract for 
500 lamps or more, with new and improved 
lantern, to burn each night until one o'clock, 
for $17 per one year, and $16.50 for three years 
per lamp. Lamps to burn until sunrise for 
$18.75 for one year, and $18.25 for three years, 
In addition, it was agreed to furnish extra 
lamp posts, if desired, without cost. The 
proposals were referred to the Committee on 
Lights with instruction to make recommenda- 
tion at an adjourned meeting. 


GOVERNMENT WORK. 


BALTIMORE, MD.—Synopsis of bids for 
labor and material for placing’ plumbing and 
gas-piping in Post-Office, opened December 1 
by the Supervising Architect of the Treasury 
Department : 

Samuel I. Pope, $30,970. 

L. O. Howell, Jr., $27,300. 

G. W. Walther, $27,030.67. 

Charles G. Carmine, $19,909. 

John Trainor, $29.999.99, cast-iron  soil- 
pipe, $34,999,99, wrought-iron soil-pipe. 

James A. Mundy & Bro., $19,989. 

Crook, Horner & Co., $18,116. 

Geo. Knipp & Bro., $29,193. 


PoRT TOWNSEND, WASH. T.—Synopsis of 
bids for masonry, iron and carpenter work, to 
top of second floor of Court-House, opened 
November 30 by the Supervising Architect of 
the ‘Treasury Department : 


Stone | Brick 


Bippess. Facing .| Facing. 








Joseph L Middlebrook............. 


Bartlett & Wilkes... ... cule soce pea’ 30.6v0] 24,175 
John O’Connor..... 2.0 wee ccc eees 27,000 §00 
James B. Haliday.............. ... 21,800] 14,300 





NEW INCORPORATIONS. 


THE Newman Anti-Freezing Water-Pipe 
Co., of Chicago, has been incorporated ; capi- 
tal stock, €250,000. Edwin A. Newman, 
M. S. Hopkins, and others, incorporators. 


THE Buffalo Illuminating Co., of Buffalo, 
N. Y., has been incorporated ; capital stock, 
$100,000. Daniel E. Bailey, C. E. Clark, and 
others, incorporators. . 


THE Roodhouse Electric and Power Co., 
of Roodhouse, Ill., has been incorporated ; 
capital stock, $5.000. Ellis Briggs, Frank 
M. Bateman, and others, incorporators. 

THE Presque Isle Electric-Light Co., of 
Presque Isle, Me., has been incorporated ; 
capital stock, $10,000. James W. Bolton and 
Sidney Graves, incorporators. 

THE Western Electric Light Co., of St. 
Louis, Mo., has been incorporated ; capital 
stock, $60,000. F. L. Johnson and others, 
incorporators. 
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THE Union Light and Fuel Gas Co. of 
America, of Chicago, Tll., has been incorpo- 
rated; capital stock, $5,000,000, N.J. Haven, 
A. J. Park, and others, incorporators. 


THE Port Chester Standard Gas-Light Co., 
of Port Chester, N. Y., has been incorporated; 
capital stock, $150,000. Charles H. Jackson 
and Charles F. Street, of New York, and 
others, incorporators. 


THE Beaver Gas and Oil Co., of North Lima, 
O., has been incorporated; capital stock, 
$5,000. Obadiah Dutterer, Samuel H. Coles, 
and others, incorporators. 


THE Matilja Water Company. The object 
is to supply water to the Eggers tract and to 
other land in the Ojai Valley. The directors 
are Joseph Hannon, J. E. Fulton, and others; 
capital stock, $509,000. 


THe La Canada Land and Water Company. 
Its principal office will be at Pasadena. The 
directors are H. H. Lenville, Jesse Knight, 
and others ; capital stock, $200,000. 


THE Rockford Electric Power Company, of 
Rockford, Il.; capital stock, $30,000 ; object, 
the generation of electricity for power and 
illuminating purposes; incorporators, John 
Bartlett, John W. Bartlett, A. S. Bartlett. 


THE Sun City Water Power Company, of 
Sun City, Kan., has been incorporated with a 
capital of $35,000. Directors: Daniel Co- 
rune, F. A. Whitaker, and others. 


THE Lewisburg Electric Light Co., of 
Lewisburg, Pa., has been incorporated. Cap- 
ital stock, $15,000; Cyrus Hall, George S. 
Matlock, and others are incorporators. 


THE Stillwater, Minn., Natural Gas and 
Oil Company, with a capital stock of $50,000. 
Its purpose is to drill for gas and oil and lay 
and maintain necessary pipes. The incorpo- 
rators are: E. W. Durant, John McKusick, 
and others, all of Stillwater. 


THE North-Western Modern Car-Heating 
Company, of St. Paul, Minn. The capital 
stock is placed at $1,000,000. The incorpo- 
rators are: T. B. Mills, Millston, Wis.; W. 
M. Klinefelter, St. Paul, and others. 


THE Minneapolis Electro-Matrix Company. 
Capital stock, $1,000,000. Incorporators ; 
George H. Goodson, Alexancer S. Capehart, 
and others, all of Minneapolis. 


THE Choctaw Coal and Railroad Company, 
of Minneapolis, Minn., with a capital stock of 
$2,500,000. The incorporators are: G. B. 
Kirkbnde, J. A. Wolverton, and others, of 
Minneapolis, 


THE Chicago Paving and Post Co., of Chi- 
cago, Ill., has been incorporated. Capital 
stock, $50,000. William Ripley, Edward E. 
Ayer, and Henry A. Christy, incorporators. 


JACKSONVILLE, FLA.—The Florida and 
Georgia Air-Line Railroad Company has been 
incorporated. Among its incorporators are 
Joseph F. Dean, Oliver W. Bronwell, late 
General Passenger Agent of the Florida 
Southern, and James A. Larnerd, its present 
General Superintendent, all of Palatka, Fla. 


THE Porter Ditch and Irrigation Co. has 
been incorporated at Denver, Col., by J. S. 
Porter, W. E. Tryon and others. Capital 
stock, $3.600. The Mohawk Canal Co., of 
Yuma, Ariz., will excavate twenty tiles of 
canal ; the work to be completed in December, 
1888. George W. Nocton is Engineer. The 
North Star Land and Canal Co. has been in- 
corporated at Del Norte, Col., to take water 
from the Rio Grande seven miles below the 
city. 

THR United States Automatic Electric Pro- 
tector Co., of Camden, Pa., has been incor- 
porated. Capital stock, $150,000. Thomas 
A. D. Forster, Samuel P. Hanson, Norris- 
town, Pa , and others, incorporators. 


THE Eno Steam Generator Co., of Newark, 
N. J., has been incorporated. Capital stock, 
$350,000. Matthias Plum, Ira W. Conselyea, 
Newark, and others, incorporators. 


THE City and Suburban Transit Company, 
Council Bluffs, Iowa. Capital stock, $50,000. 
F. O. Gleason, and others, incorporators. 


THe New England Gas-Lighting Company, 
Portland, Me. Capital stock, $500,v00. Na- 
thanie] H. Shaw, and others, incorporators. 


THE Durango, Cortez, and Salt Lake Rail- 
road Company, Durango, Col. Capital stock; 
$100,000. F. L. Kimball, and others, incor- 


porators. 

The Newport and Yaquina Railway Com- 
pany, Newport, Ore. Capital stock, $100,000, 
A. J. Ray, and others, incorporators. 


THE United States Electric Railway-Signal 
Company, Ashland, Ky. Capital stock, 
$500,000. John H. Crook, and others, incor- 
porators. 


THE Burlington, Stillwater and Duluth 
Railroad Company, Duluth, Minn. Capital 
stock, $3,600,000. E. W. Durant, and others, 
incorporators. 


THE E! Paso and Northeastern Railway 
and Telegraph Company, El Paso, Tex. 
Capital stock, $30,000. H. L. Detwiler, and 
others, incorporators. 


THE Metropolitan Street-Lighting Com- 
pany, Cincinnati, O. Capital stock, $50,000. 
William Glenny, and others, incorporators. 


THE Mount Vernon and East Chester Rail- 
way Company, Mount Vernon, N. Y. Capi- 
tal stock, $60,000. W. R. Bergholz, and 
others, incorporators. 


THE South Pittsburg Power Company, of 
Pittsburg, Pa., has been incorporated. Capi- 
tal stock, $10,000. J. W. Patterson, J. O. 
C. Campbell, of Knoxville, and others, incor- 
porators. 


THE Armstrong County Gas Company, of 
Kittanning, Pa., has been incorporated. Capi- 
tal stock, $3,000. Ross Reynolds, Jr., and 
W. D. Patton, Kittanning, and others incor- 
porators. 


The Citizens’ Light and Fuel Company, of 
Millerstown, Ala., has been incorporated. 
Capital stock, $10,000. Austin Fleeger, J. C. 
Gaisford, and others, incorporators. 


THE Anniston Gas-Light Company, of 
Anniston, Ala., has teen incorporated. W. 
G. Ledbetter, O. H. Parker, and others, in- 
corporators. 


THE Topeka Belt Railway Company, of 
Topeka, Kan., has beenincorporated. Capi- 
tal stock, $1,000,000. F. R. Cordley, C. L. 
James, Boston, Mass., and others, incorpora- 
tors. 


THE Lake Valley Railroad Company, of 
San Francisco, Cal., has been incorporated. 
Capital stock, $20,000. H. M. Yerrington, G. 
F. Ford, Carson, Nev., and others, direc- 
tors. 


~ 


THE Fresno City, Belmont, and Yosemite 
Railroad Company, of Fresno City, Cal., has 
been incorporated. Capital stock, $500,000. 
E. C. Winchill, William R. Thomas, and 
others, directors. 


THE Baltimore, Grafton, and Charleston 
Railway Company, of Grafton. W. Va., has 
been incorporated. Andrew Pearre, F. J. 
Harmison, and W.M. Clements, of Baltimore, 
Md., incorporators. 


THE Minneapolis Subway Company, of 
Minneapolis, Minn., to build and operate 
underground conduits for the use of all sorts 
of electric telephone, telegraph wires, gas- 
pipes and the like. The corporation is to 
commence December 1, 1887. The capital is 
$309,000. The incorporators are R. P. Rus- 
sell, C. H. Prior, and others. 


THE Minnesota and Northern Railway. 
The capital is placed at $5,000,000, and the 
incorporators are C. H. Smith, Daniel Shell, 
and others. 


THE Central Indiana Railway Company, 
Terre Haute, Ind. Capital stock, $100,000. 
Lewis J. Highland, and others, incorporators, 


THE Citizens’ Railway Company, Buffalo, 
N. Y. Capital stock, $150,000. A. P. Wright, 
and others, incorporators. 


THE Visalia and Tulare Railroad Company, 
Visalia, Cal. Capital stock, $100,000. J. Gold- 
man, and others, incorporators. 


THE San Diego Cable Car and Land Com- 
pany, San Diego. Cal. . Capital stock, $250,- 
ooo. M. B. Kellar, and others, incorpora- 
tors. 


THE Southern California Motor Road Com- 
pany, San Bernardino, Cal. Capital stock, 
$1,000,000. Samuel Merrill, and others, in- 
corporators. 


THE Thomson-Houston Electric-Light Co., 
of Baltimore City, Md , has been incorporated. 
Capital stock, $200,000. S. H. Taggart, G. 
R. Berry, and others, incorporators. 


THE Mentone Irrigation Company, of Los 
Angeles, Cal. It proposes to develop water 
from Mill Creek Wash in San Bernardino 
County. The directors are S. H. Marlette, 
A. G. Hubbard, and others. Capital stock, 
$400, 000, 


THE Mountain View Water Company, of 
Los Angeles, Cal. The object is to acquire 
and develop water in the Little Negro Canon. 
The directors are E. H. soyce, L. W. Gid- 
dings, and others. Capital stock, $8,750. 


THE Long Beach Railroad Company, Los 
Angeles, Cal. Capital stock, $100,000. E. B. 
Cushman, and others, incorporators. 


MISCELLANEOUS. 


MONTREAL, CANADA. — The Canadian 
Pacific Railway Company has decided to bring 
in the tracks from Grey Street to the Windsor 
Street Station ona stone viaduct 26 teet wide. 


MEMPHIS, TENN.—There is talk of build- 
ing a levee seventeen miles Jong, from Hick- 
man to liptonville, to cost $140,000, which is 
to protect from overflow 38,000 acres in Ken- 
tucky and 15,000 acres in Tennessee. 


SOMEBODY has been kind enough to send 
us a copy of the Fremont Daily News, Board 
of Trade edition, evidently issued to boom 
the Ciy of Fremont, the home of Ex-Presi- 
dent Hayes. Its leading citizens, public 
buildings, and warehouses are fully illustrated, 
the issue containing over ninety illustrations. 


PROPOSALS. 


(Cont'nued from page viii.) 








ENGINE-HOUSE.—Bids wanted at Baltimore, 
Md., until December 10. Building to be 2sxrro feet, 
two stories. Address Theodore Oster, Building In- 
spector. 


GRADING, EXCAVATING, ETC.—Proposals are 
wanted at Peekskil', N. ¥., for grading, excavating 
rock and earth, filling tn roads and ravines, and bui:d- 
ing retaining-walis, culverts, etc. Until December 
16. Address communications to the Commissioners, 
State Arsenal, Thirty-fifth Street and Seventh Ave- 
nue, New York City. 


ENLARGING DRILL-HALL.—Proposals wanted 
at Brooklyn for enlarging the drIl-hall of the State 
a dulae and other work in connection with the same. 
Until] December 12. Address Commiss:one-s, State 
Arsenal, Thirty-fifth Street and Seventh Avenue, New 
York City. 


STEAM-HEATING.—Proposals wanted at Tuneau, 
Wis , for furnishing apparatus, material and labor for 
heating Dodge County Court-House by steam. Unt'l 
December 14. Address J.ouis Rushlow, Chairman 
Committee on Public Building. 


BRIDGE.—Proposals are wanted at Savannah,Ga., 
untit December a2, for rebuilding bridee and keeping 
it in repair fer seven years, Address John R, Dillon, 
County Commissioners’ Clerk. 


WROUGHT-IRON PIPE, ETC.—Proposals are 
wanted at st. Louis, Mo., until January 5, tor furnish- 
ing lime, breck, cement, lumber, hardware, wrought 
iron pipe, vitrified pipe, and fittings, etc., as enumer- 
ated. Address fames M. Moore, Deputy Quarter- 
master General, U. S.A., Depot Quartermaster, 


SEWERS.—Proposals for sewers and street-work 
are wanted at Rochest r, N. ¥., until] December 13. 
Address T. J. Nevill, Clerk. 


BRIDGE.—Proposals are wanted at Buffalo, Minn., 
for building a bridge over Crow River, to be 250 feet 
in length. Until December 16, Address Wilham 
Ziebarth, Commissioner, Wright County, Minr. 








Luding Intelligence. 


We solicit from each and every one of our readers infor- 
mation relating to projected buildings ta their lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—8 s, brown stone; dr, brick; by sf, 
brick store ; 4s dwell, brown-stone dwelling; apart 
house, apa’® uent-house* fen, tenement: ¢, each 
9, owners a, architect: 4, builder: /7. frame. 


NEW YORK. 


_ 31 Pell, br ten and stores; cost, $12,000 ; 0, 
Dora Sokolsky; a, F Ebeling 

123 Baxter, br ten; cost, $20,000; 0, August 
Ruff; a, Kurtzer & Rohl 

Pitt, e s, 80 s Broome, br ten; cost, $12,000; 
o and b, John Totten; a, G B Pelham 
: 794-98 roth av, br stores and factory ; cost, 
$50,c00; o, R A Wallace; a, Henry Davidson 

72d st, s w cor 4th av, 4 stone dwells ; cost, 
each, $28,000; 0, a, and b, McCafferty & 
Buckley 

4th av, ws, 68.2 s 72d st, br dwell ; cost, 
$25,000 ; o, a, and b, same as last 

127th st, ss, 225 w 6th av, 2s and br tens; 
cost, each, $30,000; 0, Max Rodding; a, Chas 
Baxter 

190 Delancy, rear, br wk shop: cost, $8,000; 
o, Tobias Krakower; a, Rentz & Lange. 

Ss 98th, 125 e roth av, br flat; cost, $22,- 
000; o, Wellman Watts; a, not given. 

253-257 W 17th, br factory; cost, $40,000; 
0, Knickerbocker Brewing Co; a, James J 
O'Brien. 

34 Hudson, br dwell and store; cost, $15,- 
000; o, H C West; a, J C Babcock. 


ALTERATIONS—NEW YORK. 


575 Broome, br dwell; cost, $7,000; 0, 
Mauria Ahern; a, J B Franklin. 


BROOKLYN. 


Atlantic av, n w cor Schenectady av, brick 
police station; cost, $23,000; 0, city; b, J 
Cashman and J Hanlon 

Rapelye st, s cor Richards, br police station; 
cost, $23,000; 0, a, and b, same as last 

Ss 13th, 97 e 7th av, 3 brick dwells; cost, 
$15,000 all; o, S B Pulton; a, Wirth. 

W s Lee av, 53 s Clymer st, br Civil and 
Police Court-House: cost, $22,000; 0, city of 
Brooklyn; a, Robert Van Buren. 

Cor. Lee av and Clymer st, br police station; 
cost, $29,000; 0, City of Brooklyn; a, not 
given. 

N s Wilson st, 74 e Kent av, br awell; cost, 
$8,000; 0, Fred Tegge; a, Th Engelhardt. 

S e cor Cook st and Evergreen av. 6 frame 
dwells; cost. $27,000 all; 0, Leopold Michel; 
a, same as above. ; 

56 Ten Eyck, fr dwell: cost, $7,200; 0, T 
L Neff; a, same as above. 

N wcor Suydam st and Hamburg av, 2 fr 
dwells; cost, $9,000 all; o, A Fleischmann; 
a, Ludwig Hetzelt. 


N eccr Franklin av and Carroll st, 7 frame 
dwells; cost, $35,000 all; o, Chas Graf; a, 
John Platte. 


N wor Jackson and Humboldt, « frame 
dwells; cost, $15,000 all; 0, Jacob Rauth; a, 
a, John Platte. 

243 Plymouth st. fr factory; cost, $7,500; 
o, Oliver P Ingersoll; a, Amzi Hill. 


MISCELLANEOUS, 


HARTFORD, CONN.—A public building, 
to cost $15,000, is to be erected in this city. 
C B Andrews is one of the Building Com- 
mittee. 


SUTTER CITY, CAL.—A $10,000 hotel is 
to be built here. 


HOLYOKE, MASS.—Catholic church; a, 
J Murphy, Providence, R [. 


BOSTON, MASS.—Townsend, wood dwell; 
cost, $7,500; 0, Francis Todd; a. J W 
Beal; b, F J Tobin. 

136-142 St Botolph. 4 brick dwells: cost, 
$9,000 each; 0, F A Johnson and others; b, 
S E Potter. 


140-142 If{untington av, 2 brick dwells, 
cost. $12,000 each; o, H H Fitch; a, E N 
Boyden; b, J E Potter. 

277-285 West Chester Park, § br aparts; 
cost, $22,000 each; o, Peter Graffam: a, 
F Griffin; b, owner. 

287-293 West Chester Park, 4 br aparts; 
cost, $20,000 each; o and a, Thomas R 
White. 

204-210 West Chester Park, 4 br aparts; 
cost, $12,000 each; 0, a, and b, Albion 
Kowlton. 


MILWAUKEE.—Secor E Water and Mason 
Sts, alterations and repairs, Kirby House; 
cost, $5,000; o, Abner Kirby. 

W s of 3d st, s of Grand av, 6-story mar- 
ble theatre; cost, $200,000; 0, Davidson & 
sons; a, Burnham & Root. 

Kinnickinnic av and Dover st, br church; 
cost, €14,000; 0, Evangelical Lutheran So- 
ciety. 

3d st s of Grand av, extension of Euro- 
pean Hotel; cost, $10,000; 0, J Schlitz Brew- 
ing Co. 

Soldiers’ Home, br restaurant and saloon; 
cost, $10,000; 0, United States Govern- 
ment; H C Koch and others have pre- 
sented plans. 

Martin st, a w cor of Milwaukee, br addn 
45x60; cost, $5,000; 0, Welsh Presbyterian 
church. 

Cor Park st and sth av, br factory; cost, 
$7,000; o, Koll Mfg Co; a, E T Mix & Co; 
b, J Bently. 

16 new buildings less than $7,000, 


TROY, N. Y.—The Troy Club will erect a 
$40,000 building. 


ATLANTA, GA.—Gould & Van Dyke will 
erect a $75,000 office building. 


CAPE MAY, N. J.—The Mount Vernon 
Land Company will soon erect a $20,000 
hotel at this place. 


' SOMERVILLE, MASS.—The Free Masons 
| of this place will erect a $30,000 temple. 
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BUILDING INTELLIGENCE. 


CHICAGO, ILL.—4g90-92 Clark, br st and 
flats: cost, $15,000; o, J B Waller; a, E. 
Baumann; b, Lotz & Thomson 

185-87 California av, br flats; cost, $8,- 
ooo; o, Hy Sweet; a, T Bell; b, H 
Sweet 

253-61 Elston av, br factory; cost, $30,- 
000: 0, Hall, Ross & Co; a, W L Carroll; 
b, B G Robinson 

1005-07 W Harrison, br st and flats; 
cost, $10,000; o. M Innes; a,I C Hettinger; 
b, Findlay & Drysdale 

239-41 N Curtis, br flats; cost, $8,000; © 

and a, A W Wolff; b, H Rassmassea 

3001-03 Cottage Grove av, br st and flats; 
cost, $18,000; 0, F Messick; a, P Hale; b, 
A Dressel 

254-56 N Market, br st and flats; cost, 
$10,000; o and b, H F Lundgren;a, Ostling 
Bros 

3840 Vencennes, br dwell; cost, $12.000; 
o, E F Simonds; a, W Thomas; b, F Guerra 
& Co 

1223-25 Wabash av, br st and flats; cost, 
$10,000; 0, F L Brand; a, C M Palmer; b, 
Barney & Rodatz 

265-269 Lincoln, br flats; cost, $12,000; 
o, Browa & Linquist; a, H Copeland; b, 
Voght & Douglas. 

3700 Lowe av, 3-story br school; cost, 
$40,000; 0, Church of Nativity; a; J J 
Donnellan; b, E Slatterer. 

583-593 W Madison, br store and flats; 
cost, $£8.000; 0, Peter Brooks. 

3815-17 33th. br flats; cost, $10,000; 0, 
Geo Allan: a. J H Carpenter; b, owner. 

3213-19 Rhodes av, br dwell; cost, $40,- 
ooo; o, G F Harding; a, W W Clay; b, J 
J Maloney. 

3123-3139'4 Vernon av, br dwell; cost, 
$33,000; 0, a, and b, same as above. 


FORT WAYNE, IND.—Mr H W Watson, 
architect, has prepared plans for a $10,000 
office building for the Rich B others. 

Messrs. Wing & Mahurin, architects, have 
prepared plans for St. Paul’s German Luth- 
eran Church to cost $75,000; asylum for 
feeble-minded youth to cost $40,000, and a 
block for Pixley & Long, $50,000. 


READING, PA.--Contracts will soon be 
made for completing the Government build- 
ing: in this citv, which has been in an un- 
finished condition for some time. 


SAN FRANCISCO, CAL.—Buildings to cost 


$15u,000 for the Pacific branch of the Na- 
tional Soldiers’ Home are to be erectec here. 


MINNEAPOLIS, MINN.—C C Dunn will 
build a $30,000 block on Nicollet av 
James McKinney will build a $12,000 
hotel in the same vicinity 


SPRINGFIELD, MASS.—Mattoon street, 
br block of 3 tens; cost about $15,000; 0, 
L C Smith; a, F S Newman 


ST. PAUL, MINN.—4th, nr Wabasha, 2- 
story br theatre; cost, $75,000; 0, Sockett & 
Wiggins 

MOUNT VERNON, N. Y.—An armory for 
the Eleventh Separate Company is to be 
erected by the County Commissioners. 


BANGOR, ME.—The Odd Fellows will put 
$40,000 in a new edifice. 


ST. JOSEPH, MO.—A hotel, to cost $125,- 
000, is to be built here by Jacob Gieger. 


BURLINGTON, VT.—St. Francis’ Church 
congregation will erect a churcn to cost 
$100,000, 


ST. LOUIS. MO.—Address John R Lion- 
berger for details of $300,000 building. 


UTICA, N. Y.—A Druiding, architect, 27 
Metropolitan Block, Chicago, III., has plans 
for a church to cost $80,000, which will be 


built here. 


CHICAGO, ILL.—The Third Unitarian So- 
ciety will build a $29,000 church. 

KANSAS CITY, MO.—The First Lutheran 
Church Society is to erect a new church to 


cost $55 000. Oo 
TRENTON, CANADA.—A Gobiel will give 


full details of the post-office building to be 
erected in this city. 


ST. JOHNSBURY, VT.-A YMCA build- 
ing, to cost $50,000, is shortly to be erected 
here. 


BUILDING INTELLIGENCE. 
ASHLAND, WIS.—Plans of a large union 
depot have been sent to local contractors for 
estimates. The building is to cost $100,000. 


KNOXVILLE, TENN.—M E Thompson 
will build a hotel to cost about $40,000. 


CORSICANA, TEX.—The Board of Mana- 
gers will shortly advertise for bids for build- 
ing the State Orphan Asylum. James Gar- 
rity can give particulars. 


WALTHAM, MASS.—It is probable that 
an almshouse will soon be erected here; 
$21,000 has been appropriated for that pur- 


pose. 


TOMAHAWK, WIS. — The Tomahawk 
Lumber Co will build a lumber mill, and 
the Tomahawk Land and Boom Co will 
construct a dam, costing $350,000. W. 
H. Bradley, of Milwaukee, is at the head 
of it. 


KAUKAUNA, WIS,—The Union Pulp Co 
will build a new $70,000 pulp mill, and the 
Kelso Pulp Co will build an $8,000 pulp 
mill, to replace those destroyed by fire No- 
vember 23 last. 


EUGENE CITY, ORE.—A new court- 
house and jail 1s to be erected here soon. 


SIOUX FALLS, DAK.—Douglas & Stewart, 
formerly of Cedar Rapids, Iowa, will erect 
here a large oatmeal mill. 


LA CROSSE, WIS.—The Common Council 
is considering a resolution appropriating 
$12.000 for the erection of a public market- 
house. 


PLATTSBURG, N. Y.—It is probable that 
a new court-house wild soon be erected here. 


STOUX CITY, IA.—An Industrial Orphans’ 
Home, to cost $100,000, is talked of here. 


SAN FRANCISCO, CAL.—J T Washington, 
secretary, will give details of work to be 
done on the City Hall building in this city, 
for which sealed proposals are invited. 


WHITEFISH BAY, WIS.—Address Captain 
Pabst, Milwaukee, for details concerning a 
large hotel which he will erect nere. 


OMAHA, NEB.—A new Federal building is 
to be erected here. 


SALT LAKE CITY, UTAH.—A large addi- 
tion to the Utah penitentiary is projected. 


EAU CLAIRF, WIS.—The county officials 
are considering plans for erecting an asylum 
for chronic insane. 


STILLWATER, MINN.—St Croix Lumber 
Co will spend $10,000 improving lumber 
mill. 


MILWAUKEE, WIS.—Waushara County 
votes to appropriate $10,000 for a new 
court-house. 


NEWPORT,KY.—Messrs.Crapsey & Brown, 
of Cincinnati, architects, have been en- 
gaged to prepare plans tor a new jail, the 
cost of which is not to exceed $40,000. 
The object of the Court-House Commis- 
sioners is to get the estimated cost so that 
an act authorizing the issue of bonds for 
that amount may be passed _by the coming 
Legislature. 


DULUTH, MINN.—Blast furnace, rolling 
mill, and linseed oil warehouses are talked 
of. 


HARVEY CO., KAN.—A court house to cost 
$75,000 is to be erected here. 


WILLIAMSPORT, PA.—The Board of Ed- 
ucation will erect a new central high school 
building. It will have a height of 70 feet 


and a tower 110 feet; cost, $35,000; A L _ 


Wagner, architect. 


OIL CITY, PA.—Father Carroll will give 
details of the $50,000 Catholic church to be 
erected here. 


McCOMB, OHIO.—A school-house is to be 
erected here to cost §30,000. Address 
Architect Wyss, Findlay, Ohio. 


LANSDALE, PA.—A large stone building 
is to be erected here for the manufacture of 
the Edgerton Electric Motor. Address 
Prof F H Edgerton. 


BUILDING INTELLIGENCE. 


ALBION, MICH.—The Methodist Society 
has voted to build a $25,000 church. 


RACINE, WIS.—It has been decided to ap- 
propriate $4c,000 for an insane asylum in 
Racine County. 


VERNON, WIS.—Vernon County - Board 
of Supervisors bonds the county for $35,000 
to raise an insane asylum fund. 


AUSTIN, TEXAS.—This city is to have a 
new depot to cost about $23,000. Address 
Pete Lawless, KR R agent, this city. 


MILWAUKEEF, WIS.—Paul Bechtner, one 
of the trustees of the proposed new $60,000 
hospital for this city, can be addressed re- 
garding same. 


PHILADELPHIA.—Clothier, bet German- 
town av and Cedar st, g 2-story dwells; b, 
Jas B Carey 


Hope, n Cambria, 10 2-story dwells; b, 
Jas E Campbell 

Morton, bet Washington Lane and Du- 
val st, 2 dwells; b, John Breedling 

Pominia Terrace, bet Hancock and Mor- 
ton, 2 dwells: b, same as above 

Margaretta, bet Edmund and Courtland, 
5 2-story dwells; 0, Charles Stuckler 

Broad and Clearfield, br factory; 0, Jos 
N Pattison 

928 N 3d st, 4-story br factory; b, H R 
Lentz 


Roxborough, bet Freeland and Peachin, 
4 2-story dwells; b, Howard R Yocum 


ALMA, WIS.—The County Commissioners 
will erect a $20,000 court-house here. 


FLORENCE, ALA.—Two factories are to be 
erected here. Address J. B. White. 


FORT WORTH, TEXAS.—J. J. Kane can 
furnish details concerning a Catholic church 
to be built here at a cost of $60,000, 


DANBURY, CONN.—The National Bank 
will erect a new building to cost $25,000. 


JERSEY CITY, N. J.—The Board of Free- 
holders will build a hall of records in con- 
nection with the court-house ; cost, $30,000. 


PHILADELPHIA.—A new Jesuit college 
is to be built here, to occupy an entire block 
Estimated cost. $300,000. 


LINCOI.N, NEB.—The bids for the new 
court house were too high, and new plans 
and bids will be advertised for immediately. 


BALTIMORE, MD.—It is reported that 
Robert Garrett is to erect a hotel here seven 
stories high at a cost of $500,000, 


KANSAS CITY, MO.—The Hyde Park Club 
will erect a $50,000 structure. Address 
Messrs. Conkling, Mastin and Morse. 


JOLIET, ILL.—A Y. M.C. A. building, to 
cost $20,0C0, is soon to be built here. For 
details address J A Henry. 


TERRE HAUTE, IND.—A distillery to cost 
$200,000 is tu be erected here by the Wabash 
Distilling Co. Address Crawford Fairbanks, 
of the above concern. 


MORRISTOWN, N. J.—St. Peter’s Parish 
is to have a new church which will cost 
$110,000, 


LOS ANGELES, CAL.—It is reported that 
a $410,000 court-house is to be erected here. 


FALL RIVER, MASS.—A new yarn mill 
with 20,000 looms and a capital of $200,000 
is to be erected here, « 


WATERTOWN, D. T.—A church to cost 
$25,000 is to be erected here. 


DENVER, COL.—Address Gov. Evans for 
details of a $60,000 church to be built here. 


KANSAS CITY, MO.—Architects Schrage 
& Nichols have plans for the Brown ladies’ 
seminary at Manhattan, Kan., to cost $75,- 
ooo. 


BUFFALO, N. Y.—A school house, to cost 
$30,000, will soon be erected here. Archi- 
tects C K Porter & Sons, American Block, 
can give details. 


WORCESTER, MASS.—Main, fr dw; cost, 
$8,000; o, L D Thayer; a, S C Earle; b, 
C A Vaughan. 


BUILDING INTELLIGENCE. 


WILLIAMSPORT, PA.—gor1 W 4th, s dw; 
cost, $28,000 ; 0, A D Hernance; b, D 
Stempfle. 

705 W 4th, br dw: cost, $20,000; 0, EA 
Rowley; b, G Waltz. 

717 W 4th, br dw; cost, $12,000; 0, Chas 
Massina. 

1023 W 4th, br dw; cost, $10,000; 0, J 
Lawshe. 

702 W 4th, Catholic church; cost, $80,000; 
b, G Waltz. 

531 W 4th, br dw ; cost, $12,000; 0, AA 
Cahill. 

W 4th, granite post Office; cost, $250,000; 
o, U S Government. 

211 W 4th, br dw; cost, $35,000; 0, Y M 
C A; a, AS Wagoner: b, G Waltz. 

637 W 3d, br public school; cost, $35,000; 
a, AS Wagoner; b, D Stempfie 

775 W 3d, br dw; cost, $10,000; 0, John 
Price. 

Erie av, br dw; cost, $20,000; 0, Williams- 
port Decorative Co; addition to works. 

There are about 35 or 40 buildings in 
course of construction costing $7,000 and 
less. 


WATERTOWN, DAK.—Methodist Church 
' Society will build a $25,000 church. 


NEW HAVEN, CONN.—Liberty st, s addn; 
cost, $15,000; o, Church of Sacred Heart. 
Park, nr Chapel, br dw; cost. $7,000; 0, 
Chas H Webb. 
Church, nr George, br st; cost, $18,000; 


o, Wallace B. Fenn: a, Henry Austin; b, 
L V Treat & Son. 

Chapel, nr Park, br dw: cost, $10,000; 
o, Chas H Webb; b, same as above. 

Orange, nr Trumbull, brand s dw; cost, 
$25.000; o, W W Converse; b, C. Kinney. 

Orange, nr Bishop. br dw; cost, $10,000; 
o, Jas G Beecher; a, R G Russell; b, Bates 
& Townsend. 

Wall, cor York, br blk; cost, $14,000; 0, 
Mrs Mary E Pratt. 


LOWELL, MASS.—Middlesex st, fr house; 
cost, $8,000; o: F P Spalding ; a, F W 
Stickney; b, C F Varnum 

Cor Central and Charles sts, br ten block; 
o, W B Spalding; b, C P Barclay 


ST. LOUIS, MO.—Grattan and Carroll sts, 
8 adj br dwells ; cost, $10,000; o, L. Luth; 
b, Kluthe & Baker 

17th and Franklin 
cost, $14,000; 0, § 
sack 


vs, br store and dwel; 
immons; b, F C Bon- 


SACRAMENTO, CAI..—Thesum of $50, 000 
is to be expended in a public market. 


DETROIT.—Jefferson st, brick office; cost, 
$7,000; 0, Peninsula Brewing Co.; a, Spier 
& Rohns; b, A Dorsch. 

23d. brick church: cost, $23,c00; 0, Pres- 
ton M E Society; a, Mason & Rice; b, P 
Helson. 


Orleans, br shop; cost, $7,000; 0, Detroit 
Metal Works; a, Donaldson & Meier; b, 
A Albrecht. | 


Livernois, br chapel; cost, $7,000: o and 
a, All Saints M E Society; b, J J Martin. 

Dubois, br shop; cost, $7,000; 0, M E 
Hoffman; a, Scott & Co.; b, H Carew. 


NEWPORT, R. I.—About a dozen houses 
are being built that will cost $80,000 and 
over. ? 

Extensive alterations and additions are 
being made to houses owned by H H Clark, 
J P Kernochan, E S Winthrop, and Miss 
Elizabeth Auchincloss, all of New York. 

Masonic Temple is being remodelled at a 
cost of $17,000. 

H H Clark, of New York, is having five 
greenhouses built at a cost of $3,000 each. 


LITTLE ROCK, ARK.—Plans are being 
received for rebuilding the Athletic Club- 

- House recently destroyed by fire ; also for 
a dormitorv building for the Arkansas In- 
dustrial University, each to cost $7,500. 


PROVIDENCE, R. I.—3 permits for build- 
ings costing less than $7,000. 
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THE REPAVING REQUIREMENTS OF 
NEW YORK CITY. 


ON another page will be found a brief report 
of the preliminary meeting of the Committee 
appointed by the New York Chamber of Com- 
merce to confer with the authorities of that city 
to ascertain in what direction they can 
best co-operate to secure the repavement of 
its business portion. The disabilities under 
which the authorities now labor will doubt- 
less be plainly brought out by this public 
action of the Chamber of Commerce. It is a 
hopeful sign that this influential body proposes 
to interest itself in a movement to put an end to 
the disgraceful condition of the streetsof New 
York, and it is highly important that there should 
be concerted, intelligent action on the part of all 
good citizens, except the directors of surface 
railroads and corporations who are constantlv 
disturbing the streets without any regard to the 
convenience of the community and the pockets 
of taxpayers, and who hitherto have never 
failed to look out for their immediate inter- 
ests, as has been frequently pointed out in these 
columns. Four things will have to be decided 
upon, and until they are done it seems 
useless to spend any money for new pavements. 
First.—The present form of street-rail should 
be abolished, and not another length of it should 
be permitted to be laid. Second.—Paving of 
every portion of a street should be done by the 
city authorities, or under their direction and 
control. Third.—No openings should be made 
in the pavements except under permits granted 
by the Commissioner of Public Works, which 
permits should state definitely the exact location 
and limits both of time and space within which 
the opening can be made. Fourth.—All re- 
storations should be made by the Depart- 
ment of Public Works or under its imme- 
diate direction, the cost of which should 
be paid by the corporation or individual for 
whom the pavement was originally disturbed. 
This latter requirement is universal in every city 
in Europe that pretends to have a pavement 
worthy of the name. Without it responsibility 
cannot be placed on any one, nor ts it possible 
to secure by present methods anything but the 
most worthless and inefficient work. As has 
been pointed out in the series of articles on 
“Pavements and Street Railroads,’’ now ap- 
pearing in THE ENGINEERING AND BUILDING 
RECORD, the custom abroad is to have corpora- 
tions, like gas or water companies, who have 
occasion to frequently disturb the streets, leave 
a regular deposit with the department. 
Against this deposit charges are made for each 
piece of paving done at a fixed price per yard, 
according to the kind of pavement. Where 
special openings are made special deposits are 
required. The department in charge of streets, 
when it issues a permit for an opening, requires 
the space to be enclosed by means of iron pins 
and a rope, from which lanterns are suspended 
at night, and if it is a street which has a con- 
crete foundation under the pavement, time is 
taken to allow the concrete to properly set be- 
fore the pavement is relaid. When the neces- 
sary authority is given to the proper officials to 
institute and maintain the reforms here outlined, 
pavements suited to a civilized community may 
be secured and retained. ‘To that end it isto be 
hoped the influence and co-operation of the 
Chamber of Commerce may be effectual. 


EVERY MAN HIS OWN BRAKEMAN. 


THE Revue Industrielle of November 10 de- 
scribes a new air-brake for railroad trains, re- 
cently tested on the Eastern Railway. The idea 
is to give every passenger a chance to stop the 
train, and this 1s done by placing a handle in 
each compartment, which, when drawn out, puts 
ou the brakes automatically. At the same time 
two little white disks appear, one on each side of 
the car, which enables the train-hands to know 
from what compartment the train was stopped. 

This will be a great convenience for passengers 
who may have dropped something out of the 
window or wish to get off between stations or 
to stop awhile to enjoy the view, but as regards 
the other passengers, who may be in a hurry to 
get somewhere, it certainly has disadvantages for 
which even the appearance of “the little white 
disks ” offers no adequate compensation, unless, 
indeed, they wish to be guided thereby to the 
compartment of the amateur brakeman and are 
satisfied “ take it out of his hide.” 

Our Western “ knights of the (rail) road " will 
hail the invention with delight. A convenient 
confederate in a compartment would relieve 
them of much trouble in stopping a train, and 
they in turn could relieve the passengers of many 
other things. 

We believe the suggestion of using the Amer- 
ican bell-cord, enabling any passenger to 
stop the train by signal to the engineer, gave a 
thrill of horror to English railway authorities, 
and when at last convinced of the importance of 
doing something of the kind, they covered the 
signalling apparatus with a plate of glass sur- 
mounted by a recital of divers pains and penal- 
ties to be inflicted if broken except in certain 
prescribed emergencies. The French, in propos- 
ing to let any passenger be his own brakeman, 
seem to have gone to the opposite extreme. 

Except in case of assault by one passenger on 
another in a closed compartment, unhappily not 
too infrequent on European railways, it is diffi- 
cult to see when the proposed device would be 
useful, and, fortunately, the arrangement of our 
American passenger cars obviates that danger. 


THE RAPID TRANSIT PROBLEM. 


THE letter which we print in another column 
on rapid transit in New York City, over the 
nom de plume of “ Inter-Metropolitan,” is from 
a gentleman who has given the matter careful 
study, and will be found of much interest and 
value to all whom the subject concerns, and 
that means everybody in the city. 

While we have always advocated viaducts 
through blocks between streets as by far the 
better mode of rapid transit in cities, we are 
glad to welcome the proposed Elm Street tunnel, 
or any other method of real rapid transit, on the 
principle that “half a loaf is better than no 
bread.” 

We are inclined to agree with our correspond- 
ent that a mixed system of alternate viaduct and 
tunnel might offer great advantages, both in 
construction and operation ; but while he would 
have it mainly tunnel, using the viaduct only at 
low places like Canal Street, we would use the 
viaduct wherever practicable, and resort to tun- 
neling only where necessary to avoid excessive 
grades or very valuable property, or to connect 
with some underground system. This suggests 
the general problem of the best method of con- 
necting with other systems, which must be re- 
served for more mature consideration, 





p ily "S$ 


1887 


ee ae 
——————— eee ss 


THE MEDAL COMPETITION FOR A CLOCK- 
TOWER DESIGN. 


THE jury, consisting of Messrs. Richard M. Hunt, 
Charles F. McKim, Russel Sturgis, John Du Fais, Charles 
I. Berg, and William C. Hazlett, considered the drawings 
submitted in competition for the gold and silver medals of 
the Architectural League on the afternoon of the rath, 
all being present. 

Forty-four designs were submitted. It was found nec- 
essary to throw out one design for non-compliance with 
the conditions of the problem, leaving forty-three for con- 
sideration. The jury proceeded to their choice by a 
method of elimination, or the ‘‘ survival of the fittest,” and 
at the conclusion found themselves unanimous for first 
choice. 

The names of the successful competitors will be an- 
nounced at the reception on the evening of the 17th. 

From a cursory examination of the designs it appears 
that few grasped the exact scope and limitations of the 
problem, which was a ‘‘ Memorial Clock and Bell Tower 
on a Village Green,’ as a large majority of the designs are 
of sucha monumental and costly character as to be entirely 
unsuited to the rural surroundings of the site. 

All the drawings will be at the exhibition during the 
three weeks of its continuance. 


THE ST. LOUIS WATER-WORKS. 


THE St. Touis Globe Democrat has, on December rr, 
followed its account of the gas-works, which we mentioned 
in our last issue, by a quite fully illustrated article on the 
water-works of St. Louis, tracing their growth from the 
primitive water-carrier, with his two buckets slung from a 
yoke, to the present arrangement of pumping-engines, 
stand-pipes, and reservoirs. 

If the article should be the means of br'nging the good 
people of St. Louis toa realizing sense of how much it 
costs to get a good supply of water, and thereby make 
them more careful to avoid its waste, it will have ren- 
dered them a most valuable service and taught a lesson 
much needed by a majority of the water-users of this 
country. 

This lesson will be especially timely at St. Louis just 
now, as the city has much outgrown its water-supply, and, 
under pressure of increasing need, the Municipal Assem- 
bly last summer, on the recommendation of Mayor Francis, 
resolved to carry out the plans for a low-service pumping- 
station and reservoirs at the Chain of Rocks, as proposed 
by the late James P. Kirkwood in 1865, and again by 
Thomas J. Whitman in 1885. 

The Globe-Democrat has fallen into a slight error in call- 
ing its Grand Avenue stand-pipe the highest on the con- 
tinent. . The height of the Grand Avenue stand-pipe 
proper is 160 feet, and its diameter § feet, giving a 
capacity of 23,500 gallons, while the stand-pipe at San- 
dusky, O., built about ten years ago and described in our 
columns on the 12th of February last, is 180 feet high 
and 25 feet in diameter, with a capacity of 661,700 


gallons. 


FIRE-PROOF CONSTRUCTION IN THE NEW 
STEVENS INSTITUTE BUILDING, 


In the new building of the Stevens Institute for 
use of the High School it has been decided to 
adopt what is known as the ‘‘slow-burning mill 
system of construction,” which is, in fact, even pre- 
ferred by some insurance companies to iron construc- 
tion. It will make the building as nearly fire-proof as it 
can be made with wood, there being no hollow places in 
partitions and floors for'fire to lurk concealed. The floors 
will accordingly cousist of heavy yellow pine girders 
placed at intervals of from seven to nine feet apart; on 
these will be laid a rough flooring of 3-inch tongued and 
grooved planking ; a layer of water-proof sheathing paper 
is laid over this, and the whole is covered with one inch 
of lime and sand mortar; over this and on to nailing 
cleats will be nailed the tongued and grooved yellow-pine 
floor. This mode of construction, aside from its safety, 
has the further advantage of giving a deadened floor—a 
decided merit in a building for such a purpose. The ceil- 
ings and girders underneath are plastered close to the 
wood. The wooden partitions, except those in the class- 
rooms, are to be made of 3-inch tongued and grooved 
plank, stripped and plastered on both sides, close to the 
wood, The stairways will be built on the same principle 
of slow-burning construction. Messrs. Wilson Bros. & 
Co., architects, of Philadelphia, designed the building, 
and are superintending its erection. Mr. John Decker, 
of Philadelphia, is the general contractor, The building 
will probably be completed before Christmas. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
OLD CHURCH AT BERGEN, NORWAY. 





OLD COLONIAL DETAIL SERIES. 


PARLOR MANTEL, HOUSE ON FEDERAL HILL, 
FREDERICKSBURG, VA. 


THE NEW YORK CITY HALL. 


A WRITER tothe New York Lvening Post asks : 


‘* Are the authorities aware that there are thousands of 
people who regard the old City Hall as far and away, with- 
out exception, the most architecturally successful and alto- 
gether beautiful structure in these whole United States ? 

‘‘ That they may be prevented from altering it or adding 
to it, except perhaps in height (and that with great discre- 
tion), is the anxious hope of many CITIZENS,” 


[It is better not to tamper with it.] 


NEW PAVEMENTS FOR NEW YORK. 


THE committee appointed by the New York Chamber 
of Commerce to confer with Mayor Hewitt and General 
Newton as to what steps could be taken in order to 
best co-operate with the authorities in securing new 
pavements for the business portion of this city, met 
by appointment’in the Mayor’s office on December 9. The 
committee consisted of Messrs. Francis B. Thurber, Sec- 
retary George Wilson, Silas B. Dutcher, James EI. Sey- 
mour, Thomas Rutter, and Henry C. Meyer. General 
Newton, Commissioner of Public Works, presented a 
statement prepared by one of his staff who had made a 
survey of the down-town streets, which indicated that 
536,527 square yards of street surface required repaving at 
an estimated cost of about two millions of dollars. Mayor 
Hewitt expressed himself as in favor of authorizing a loan 
of about five millions to be expended by the Commissioner 
of Public Works, subject to the approval of the Board of 
Estimate and Apportionment, for repaving the streets of 
this city, provided authority were given the Department of 
Public Works to compel railroad and‘other corporations to 
obey its order with regard to the opening of streets and the 
obstruction of them by needless street rails, put down by 
railroad companies to hold a charter, but on which they 
never ran cars. The Mayor cited the aggravated case of 
the corporation who have rails in Fulton Street. The im- 
possibility of properly doing anything until the authorities 
had power to control the action of corporations who get 
grants from the Legislature or Aldermen, and consequently 
ignored the authorities, was made manifest. A member of 
the committee urged that all pavements when opened by 
corporations or other parties should be restored by the 
department’s own servants, the cost of such restoration to 
be paid by the parties having the streets opened, the 
amount of space to open at one time, duration of time of 
such opening. where traffic should be suspended, should 
also be subject to the discretion of the Commissioner of 
Public Works. On this point the Mayor said that the 
Corporation Counsel would be asked to see if further leg- 
islation was necessary to give such power to the Commis- 
sioner. Pending the securing of the needed legislation 
suggested, the Commissioner of Public Works proposed to 
submit a list of the streets that most imperatively needed 
pavement to the members of the committee, and expressed 
himself as desirous of expending the $500,000 appropri- 
ated by the Board of Estimate and Apportionment on 


such streets as the committee should agree most needed it. 
After assuring the Mayor and the Commissioner that the 
Chamber of Commerce would heartily co-operate with 
them in a movement to secure better pavements for this 
city, the meeting adjourned for further conference when 
the data promised by General Newton should be prepared. 


THE NEW YORK ARCHITECTURAL EXHI- 
BITION. 


THE anticipated interest in the exhibition of the League ; 


this year has secured quite an extended notice in a recent 
issue of the New York Lvening Post, the following 
abstract of which will no doubt interest many of our 
readers : 

‘* The projected exhibition of the Architectural League 
at the Fifth Avenue Galleries has now grown far beyond 
the original ideas of the association. Hitherto the League 
has made its exhibition as a sort of side show to the dis- 
play ot the Salmagundi Club, but as the latter resolved 
not to have any exhibition this year the architects detei- 
mined to launch out by themselves. Upon inquiring into 
their resources they were found to be so ample that the 
League determined to engage the new galleries of Messrs. 
Ortgies & Co., which can furnish 5,000 square feet of 
wall-space, and to open their doors to the public from 
December 19 to January 7. The objects exhibited were 
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to be architectural designs, perspective drawings, sketches 
in pen and ink,*water-colors, fusain and charcoal, eleva- 
tions, working drawings, paintings in oil, and aquarelles 
of architectural subjects, sketches of interior decorations 
and furniture, designs and cartoons for stained glass and 
mural decorations, such as mosaics, tiles, etc., and also 
for decorative stuffs used for hangings ; wrought iron and 
metal work, sculpture, carving, and plaster casts of archi- 
tectural decorations used in construction. It was found 
that there would be a splendid display, in particular, of 
pen-and-ink drawings, for the present system of reproduc- 
tion by printing from photographs on gelatine films has 
developed to an extraordinary degree this talent among 
architects. 

‘‘ Contributions have been received from the following 
members: I. Laurence Aspinwall, C. B. Atwood, H. O. 
Avery, W. A. Bates, Charles I. Berg, W. B. Bigelow, A. 
Page Brown, A. W. Brunner, Edward H. Clark, Charles 
W. Clinton, John du Fais, President of the League ; John 
W. Duncan, Charles Edwards, W. Hamilton Gibson, C. 
A. Gifford, A. D. F. Hamlin, W. C. Hazlett, F. L. V. 
Hoppin, James D. Hunter, William M. Kendall, Edward 
H. Kendall, David King, H. P. Kirby, Napoleon Le 
Brun and his two sons Michael and Pierre, W. P. Little. 
James Brown Lord, Charles S. Luce, Henry Rutgers 
Marshall, Charles T. Mott, Arthur Pickering, Bruce 
Price, C. A. Rich, John P. Riley, R. H!. Robertson, John 
Beverley Robinson, E. K. Rossiter, William H. Russell, 
A.C, Schweinfurth, Edward P. Sperry, A. H. Thorp, 
Prentice Treadwell, Thomas Tryon, Frank Waller, Frank 
E. Wallis, Edward M. Welch, Stanford White, F. G. 
Wiley, D. W. Willard, Frederick C. Withers, F. A. 
Wright. 

‘* Among the contributions will be the drawings for the 
great hotel called the Ponce de Leon, in St. Augustine, 
Fla., by Carriere & Hastings. Also there will be a series 
of large pen-and-ink drawings by Pennell of the Cathedrals 
of England, which will be studied with great interest. 
There will be also forty drawings made by draughtsmen 
under twenty-five years of a memorial clock and bell-tower 
on some village green, and the first placed will receive a 
valuable gold medal, the second a silver medal. Three 
hundred dollars have been set aside by the League for this 
purpose, and it is under contemplation to make the com- 
petition an annual one for the purpose of encouraging 
good design and good rendering. 

** Besides this exhibition there will be a loan collection of 
all the objects of applied art which are connected. with 
architecture, and also of decorative objects tending to 
illustrate the artistic methods of using ornamental creations 
so as to obtain harmony of effect. ‘The committee for this 
purpose is composed of H. O. Avery, Frederick Crownin- 
shield, E. H. Blashfield, and John Gellatley. This com- 
mittee has worked like so many beavers, and has obtained 
a wonderful collection of decorative stuffs, sculpture, 
tapestries, Venetian embossed leather, objects in ormulu, 
and in buhl work, Italian ivory marqueterie, enamels, 
carved wood, bassi-relievi, pictures, inlaid furniture, etc. 
Marcotte, Herter, and Cottier have seconded its efforts 
with the greatest zeal. 

** The committee has been enabled to borrow from the 
estate of the late Edward Mathews the twelve panels of 
the famous Galand, illustrating the months, which that 
famous connoisseur purchased from the Paris Exposition 
in 1867. Galand is the decorator who was employed to 
paint the panels of the large halls in the palace of the Czar 
at St. Petersburg, called the Winter Palace. This exhi- 
bition will alsoshow splendid panel-work by American ar- 
tists, Blashfield, F.S. Church, Shirlaw, Beckwith, Dewing, 
and John La Farge. The work of these gentlemen is to 
illustrate the manner in which painting must be modified 
when used for decorative purposes. 

‘* A new form of tapestry-hanging will be introduced to 
the American public. It is a stuff woven in such a man- 
ner that it can be painted on, and the pigments are dye 
colors, and as soon as applied sink in and become imper- 
ishable. Two specimens will be shown painted in the 
material bv Galand, the subjects being ‘Night and 
Morning,’ replicas of two panels which he pairted in the 
Winter Palace. 

‘* When it became evident that all the art world con- 
nected with architecture and internal decoration was en- 
thusiastic over the exhibition, the idea was started that it 
would be a fitting opportunity to show some marked 
token of respect to Richard M. Hunt, who has been 
newly elected President of the American Institute of 
Architects, and who, during the current year, has received 
the cross of Chevalier of the Legion of Honor, and has 
been elected corresponding member of the French Insti- 
tute. It was therefore agreed that a reception should be 
held on Saturday, December the 17th, prior to the public 
opening on the following Monday.” 


THE TEXAS CAPITOL DOME SAFE, 


A SPECIAL dispatch to the Chicago 7ridune of Decem- 
ber 10 states that the three expert architects—Harrod, of 
New Orleans, Clayton, of Galveston, and Heiner, of 
Houston—appointed by Governor Ross to examine the 
new State Capitol at Austin, Tex., now nearly completed, 
after a thorough examination report the great dome safe. 

It will be remembered that there have recently been 
rumors affecting the stability of the dome, which, it is 
to be hoped, this report will set at rest. 
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BUILDING CONSTRUCTION DETAILS. 
No. IX. 
(Continued from Vol. XVI., page 678.) 
STABLE-FLOOR CONSTRUCTION.* 
Vinal’s Commonwealth Stables. 


THESE stables, which are just being finished for Mr. 
Warren D. Vinal to replace those bought by the Cab 
Company, are located on the opposite side of the B. & A. 
R. R., on two new streets just off of the new bridge being 
erected over the railroad on Boylston Street, Boston. 

The structure is of brick, three floors and basement ; 
covers about 11,000 square feet, and will cost about five 
dollars a foot. The floors are all 12 feet in the clear. All 
are supported on wood or iron columns, giving a clear 
space over the whole area. 

The basement is to be used for storing carriages and 
has six inches of concrete; here is also located the engine 
and boilers for heating the building and supplying hot 
water, and the motive power for carriage-elevator and the 
clipping machines ; also a manure-pit, some 10x20 feet, 
all bricked up and only accessible from outside. 

The first or ground floor contains the offices, parlors, 
and waiting-rooms and arrangements for storing and 
washing carriages. 
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SECOND FLOOR PLAN 


The second floor contains stalls for about 120 horses. 
The third floor, originally intended for carriages, is about 
to be fitted up with about go stalls. Here is also a large 
harness-room, clothes-room for drivers, etc., anda clipping- 
room to contain four power clipping-machines. The 
fourth floor is for storage of carriages and sleighs. 

A large elevator, some 9x18 feet, will run from base- 
nent to upper floors. 

The second floor, the only one originally designed for 
stalls, is laid out with sloping floors. The floor is sup- 
ported on three lines of 15x5-inch iron I-beams on 10-inch 
ironcolumns. On top of the I-beams tapering pieces of 
hard pine are placed under the stalls, having a thickness 
varying from nothing to 3% inches. The floor-joists, 
3x14-inch, are set on these and covered with I-inch 
matched boards. In this waythe floor under the stalls is 
laid sloping, the lines of stalls being head to head, with a 
10-foot 6-inch passageway between them, having a 
wooden gutter on each side. It is ontop of this boarding 
that the Dolbear patent stable-floor is laid. 

A sheet of English shedthing-felt is first laid over the 
whole floor, on which strips of white pine 2'4x5%-inch 
are laid with ;-inch joints all around. The spacing is 
regulated by wooden wedges which are left in till the floor 
is double-nailed on each joist. 

The 21%4x5% pine strips are planed all over, and on 
the bottom both edges are rabbeted about 14-inch to give 








* For previous articles on this subject see page 431, Vol. XVI. 


the pitch a better hold. After being nailed firmly a hot 
mixture of pitch and pine tar is poured intothe joints. In 
the passageways where the floor is level the joints are 
filled at a single pouring ; but where the floor is inclined 
the pitch is poured at four different times. When all the 
joints are full the same hot mixture is spread ina thin coat 
over the whole floor. 

The floor is thus rendered water-tight ; the pitch sticks 
to the wood, and if it shrinks the pitch stretches and does 
not part from it as asphalt does. Oakum calked in 
makes a tight floor, but the urine destroys it. 

This flooring costs about twenty-three cents per square 
foot. A spruce floor is laid above this, which can be easily 
renewed. In the stalls 2-inch spruce planks are laid cross- 
wise for three feet at the head; for the rest of the way 
tapering planks from four to six inches wide are laid with 
one inch open joints. These planks are two inches at the 
upper end and 3% inches thick at the foot, so that the 
horse stands on a level floor in his stall. Some hard-wood 
strips one inch square are placed in the bottom of the 
spaces between the plank; in this way the cleaning hooks 
do not strike into the pitch coating when cleaning out the 
drainage grooves. 

In the Vinal Stables the stalls are g feet deep and from 
4 to 5 feet wide. The sides and front are of 13-inch 
tongued and grooved hard pine, which runs up 7 feet on 
the front. At the sides are sloping wire screens, so the 
planking extends only 5 feet above the floor. Instead of 
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solid posts secured to the floor-joists at the foot of the 
stall partitions, the post is formed of two 13-inch hard 
pine planks 8 inches wide set either side of partition, so 
that when either side is destroyed by kicking horses it can 
be easily replaced. 

Two ventilating-shafts, 7x11 feet, run to skylights in 
the roof from the ceiling of the second floor, with movable 
sashes in third floor for its ventilation through the same 


shafts. 

A brick flue runs up from manure-pit, with iron door on 
the second and third floors for throwing manure ‘into pit. 

On the fourth floor a large chamber is partitioned off 
for storage of grain and hay, with door and tackle for 
hoisting the bales. 

Two lines of 4-inch soil-pipes take the drippings from 
the middle of each gutter. These unite on the first floor, 
and in the basement all the soil-pipes empty into a 6-inch 

ipe. 
. The plans were made by Alonzo S. Drisko, contractor 
and builder. 


THE FIRST RACK RAILROAD IN FRANCE. 

On the 6th of November the first rack railroad in 
France was opened to the public at Langres. We learn 
from Annales Industrie/les that this city is located like an 
eagle’s nest at an altitude of 1,550 feet, and the nearest 
railroad stations are several miles from the town. The 
municipal authorities have sought to remedy this state of 
affairs for a number of years, as the development of the 
city was seriously retarded. A number of plans were pro- 
posed, but preference was given to the rack and pinion 
system on a narrow gauge, torun from the Langres sta- 
tion at Marne to the centre of the city. The rack-rail 
system is the same as that at Righi, in Switzerland. The 
rounds of the rack are spaced .10 metre from centre to 
centre, and bolt through the sides, which are formed of 
pieces bolted to the ties. The rails are of steel, and the 
jocomotive has a toothed wheel which engages the 
rounds of the rack, 
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PAVEMENTS AND STREET RAILROADS. 
No. XXII. 


(Continued from page 22.) 


NOTES ON KING'S ROAD WOOD PAVEMENT. 


[Prepared for THe ENGIN&ERING AND BuiLpiInGc Recorp by 
George E, Strachan, A. M.1. C. E., Surveyor of Parish of Chelsea.] 


THESE works were executed as relief works in the early 
spring of 1886, and done without intervention of a con- 


_ tractor. The stte is between Limerston Street and Stanley 


Bridge ; the area paved being 6,666 square yards. 

The road was previously covered with macadam consist- 
ing of Guernsey granite. It was excavated by means of 
steel wedges driven through the crust by sleuge-hammers, 


Then, when an opening was made, wedges were driven 
_under the crust, and it was lifted by levers in pieces 


twenty feet square. These were broken to pieces by 


_ hammers, and screened through an inch sieve and then 


through a %-inch sieve ; I,440 cubic yards were carted to 
the wharves for use on macadam roads, and the remainder 
(about 2,000 yards) was waste. The Lottom of the exca- 
vation wasshaped so as to give the curve of road (see Vol. 
XVI., No. 12). 

The surface thus prepared was covered with six inches 
of concrete, consisting of 544 parts of Thames ballast to 
one part of carefully tested Portland cement. Onthis was 


_ placed % inch of fine concrete, three parts Thames sand 
| to one of cement, laid and floated to a perfectly smooth 
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surface. The method of laying was as follows: At gul- 
leys (or catch-basins), which are 6% inches below the curb, 
the centre of the road was made at such a height that 4 
inch to the foot fall was given in the cross section. The 
channels (or gutters) had a fall of onein150. The centre 
line of the crown of the road was made level, thus giving 
a fall in the cross section of { inch to the foot at the 
summits of the channels. A narrow strip of concrete was 
placed in each channel and strips of wood laid on them 
and nailed to pegs at the exact grade. The crown of road 
had a similar strip of concrete and screeds also nailed. 
The templates were very accurately made to the curve of 
road, faced with iron, and when drawn along longitudi- 
nally by resting on the screeds they molded the fineconcrete 
into a perfect curve. 

The concrete was allowed to dry for seven days. 

The blocks were yellow deal, 9x5x3 inches. Great care 
was exercised in rejecting bad blocks. The method used 
was as follows: An intelligent wood-pavior receives the 
blocks and rejects those which he is satisfied are bad, 
dividing those he passes into two lots: (a) Those that are 
without flaw or defect ; (4) those which have only slight 
defect. Blocks rejected by him are not examined again. 
The lot (4) areexamined by the clerk of works, who rejects 
such as he pleases, and sorts those passed into (c) those 
he considers fit, and (d) those which are doubtful. The 
lot (¢) areexamined by the surveyor, and the good ones 
passed. The paviors have instructions to throw out any 
defective blocks which have escaped, and after the blocks 
are laid, but before they are grouted, they are again looked 
over. Even fhen bad blocks get in. A fine of Ios.a 
1,000 for rejected blocks is enforced. At first the con 
tractor has about 30 per ceat..of his blocks ,rejected, but 
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he soon learns to sort over the blocks before sending them. 
On this work five per cent. of the blocks delivered were 
rejected (1 in 20). 

The blocks are separated by iron studs, as described in 
previous articles. They are laid with their lengths at 
right angles to the traffic, and the studs give a joint trans- 
versely of three-eighths of an inch. 

The blocks are placed on the concrete, and the spaces 
at the joints filled in with cement grout (composed of 
3 sand to I cement). Seven days are allowed for drying. 
The surface is then covered with very fine pebbles to a 
thickness of a quarter of an inch, and the traffic is turned 
on. The pebbles are crushed and the pieces are driven 
into the surface. 

One inch in ten feet is allowed next the curbs for ex- 
pansion. 

The actual cost was— 














Total Per square yard. 
Ls. a. s. 
Labors 2ssate cies ees 10orr 7 2 3-03 
BIOCKS ...0cceacves 205088 tee wens 1,185 17 4 355 
Cement: ys. sc as%eds Ave hea Med 406 3. «5 1.21 
Cartage...... . .-. Yb ean aw ates 266 18 2 .80 
Ballast, sand,and pebbles ....... 25114 5 75 
Use and repair of tools ....... .. 108 9 Q 32 
SUS een, Secaees “eee gee: as 34 13 6 .14 
Incidental expenses ............. 2415 1 .07 
Totals: 326° sMevee vn feo oe 43.28y 18 10 9.87 





As to Life of Wood Pavements,—¥Fight years under 
traffics of 500 tons per yard in width every sixteen hours. 
(Blocks not creosoted.) 

First three years no cost for maintenance. 
average cost of 2d. per square yard. 

The wood gets bumpy towards the seventh year. 

Scavenging wood pavements costs in King’s Road one- 
sixteenth of what macadam does. 

After washing and after rain wood pavements have a 
perceptible, but not unpleasant, odor. 

Wood is practically noiseless. 

Creosoting adds to the life of wood, but its cost is 1s. 6d. 
per square yard in addition to prices given. For streets 
with traffic weights under 500 tons per yard width in six- 
teen hours it does not pay, as creosoted and plain woods 
become bumpy after a certain wear, so that additional life 
is then an annoyance. 

Hard woods are not good for wood pavements. The 
surface gets bumpy sooner than with soft woods. 

Cement joints are water-tight and wear well. 

Openings by water and gas companies are repaired by 
the Vestry. The excavation is rammed and watered, the 
concrete is carefully restored, and the contour preserved. 
The concrete is then allowed to dry; then the space is 
repaved, and not until the grout is dried is the traffic 
allowed over it. The actual costs incurred are refunded 
by the companies for whom the work is done. 
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THE STRENGTH OF IRON AS AFFECTED BY 


TENSILE STRESS WHILE HOT. 


WE take the following abstract of a paper, recently read 
by Professor De Volson Wood before the American Asso- 
ciation for the Advancement of Science, from the Stevens 
Indicator of October 15, believing that as we have recently 
given our readers some articles on the effect of cold upon 
structural iron and steel, they may be interested to learn 
the effect of the opposite extreme of temperature: 

‘* In the course of my instruction I was asked how the 


. strength of iron was affected by subjecting it to a tensile 


stress while hot. The question arose from the fact that a 
train of oil burned while standing on an iron bridge at 
New Brunswick, N. J. To determine the effect, I had 
twelve specimens of good iron prepared for the testing- 
machine by making the middle portion for about five 
inches cylindrical, and v.770 inch in diameter. Two of 
these were broken cold, to determine the strength in its 
normal condition, the mean value of which was 50,500 
pounds per square inch. Six of the others were heated 
in a forge to a dull red heat and at once subjected to a 
pull of 4,200 pounds, being one-fifth the strength indi- 
cated by the first two specimens, and the stress remained 
uniform for fifteen minutes, after which they were removed 
from the machine and allowed to cool, some in water and 
others inair. It is not apparent that the manner of cool- 
ing made any difference in the ultimate strength. The 
six piéces gave the following results : 


Maximum strength............. 51,330 Ibs. per sq. inch. 
Minimum “ .......eeeeee 47.720 = ** ee 


Mean of the six specimens... 49,765 
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‘‘ Four specimens were heated in a similar manner, 
though some of them were made somewhat hotter, and 
subjected to a stress of 5,700 pounds tor fifteen minutes, 
being about one quarter the strength indicated by the two 


first specimens; they were afterwards broken cold, with 
the following results: 


Maximum :<).263s0u ses se8eceus 51,150 lbs. per sq. inch. 
MintMmuiitvsc. S¢sceee beens seca 48,290 «=S ve 
Mean of the four..... .....e00. 50,026 +‘ “ 


‘‘ The mean results indicate that there is a slight dimi- 
nution of strength by stretching iron while hot, but if the 
stress does not exceed one-quarter of the ultimate strength, 
the loss of strength is scarcely more than one and a half 
per cent. The experiments indicate that unless there be 
a perceptible elongation while hot, the specimen is not 
weakened by the treatment. Thus one specimen elon- 
gated 0.23 of an inch fora length of five inches under a 
stress of 5.700 pounds, another 0.28 of an inch for the 
same length under a stress of 4,200 pounds, and still an- 
other 0.32 of an inch for the same length and stress as the 
former ones; and ¢hese were the only specimens thal broke 
at less than 50,000 pounds per square inch. It is probable 
that these were hotter than the others when the stress was 
applied, as the eye was the only guide for determining the 
degree of heat.” 


REPORT OF THE WATER BOARD OF NEW- 
TON, MASS. 


THIS report, though not bulky, contains some very val- 
uable information. 

By the suggestion of the City Engineer, Mr. Albert F. 
Noyes, a series of twelve tests were made to determine 
the bursting pressure of 6 and 8 inch cast-iron pipe. The 
thickness of the 6-inch varied from 0.53 to 0.56 of an inch, 
and the bursting strain was from 1,657 to 2,063 pounds 
per square inch. The 8-inch pipe were from 0.575 to 
0.625 of a inch thick, and they burst at from 1,868 to 2,144 
pounds. Of course, water-pipes have to bear other strains 
as well, but in guod ground it would seem that there was 
no need of so great an excess of strength. 

The dimensions of pipe in use are based on the 
‘* Shedd ” formula. 

Mr. Noyes also reports on tests of eight driven weils 
for increased water.supply. A 30-days’ pumping-test in a 
dry time gave a yield on the last day of 283,000 ga'lons, 
on which quantity the amount paid for the work was based 
for 24 hours’ pumping as measured by a4-inch‘‘Gem” meter. 
The water was found in a coarse gravel and had a temper- 
ature of 50° Fah. 

By pumping nine hours a day the yield apparently for 
24 hours would have been from 309,000 to 335.000 gal- 
lons, reducing the water-level in the test-tubes about 16 
to 19 feet. In the 30-day test the level was reduced as 
low as possible, or 22 to 23 feet. The water would rise in 
the tubes after pumping was stopped, at the rate of 12 to 
14 feet in 30 minutes, and recover full depth before the 
next day. 

The average daily consumption for the year was 675,298 
gallons, ranging between 220,915 and 1,999,537 gallons, 
the population being in 1885, 19,759. as 

Meters are being introduced rapidly, 1,591 of all classes 
being now in use. There were 22,164 feet of new pipe 
laid during the year. 

The cost of pumping a million gallons 216,54, feet was 
$19.62, and per foot of dynamic head it was 9 cents. The 
cost of pumping figured on ¢ofal maintenance was for the 
year $271.75 per million gallons pumped, and $1.25 for 
each foot of dynamic head it was raised. 


THE MONTREAL WATER-WORKS. 


THE report of these works for last year made by the 
Superintendent, Mr. Louis Lesage, is very full and com- 
plete. Inthe appendix are reports from Mr. B. D. Mc- 
Connell, Assistant Superintendent, D. Kearney, Engineer 
of pumping-works, and Charles Lagace, foreman of dis- 
tribution. 

The present population of the city is 192,500. 

The water is taken from the St. Lawrence River 
through five miles of open aqueduct, pumped into reser- 
voirs and distributed through 23,553 feet of 30-inch pipe, 
39,303 feet of 24-inch, 2,694 feet of 16-inch, 45,647 feet 
of 12-inch, 77,156 feet of 10-inch, 6,853 feet of 8-inch, 
206,091 feet of 6-inch, 347,622 feet of 4-inch, and about 
14,000 feet of smaller sizes. There are 13 30-inch valves, 
32 of 24-inch, 4 of 16-inch, 63 of 12-inch, 91 of 10-inch, 
28 of 8-inch, 301 of 6 inch, 625 of 4-inch, 38 of 3-inch, 
and 945 hydrants. Number of houses supplied, 29,981, 
the increase for the year being 1,326, and the increase in 
pipe laid 34,886 feet. 

The daily average of water pumped was 12,643,000 
gallons, an increase of 672,500 gallons over that of the 
previous year. The average to each inhabitant was 65.5 
gallons, and to each consumer 65.8, 
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Of the 4,614,679,000 gallons pumped 3,873,647,009 
was pumped by water-power (three turbine-wheels 


expenses of $1.61.9 per million gallons raised against a 
dynamic head of 194 feet, or of .83 per feet of dynamic 
head ; 741,033,000 gallons pumped by steam (one Gilbert 
engine of 3,000,000 gallons capacity, and one Worthing- 
ton of 8,000,000) for the low-level service, the cost per 
million gallons pumped against 173 feet dynamic head 
was $23.38.8, or against one foot of head, .13.52. cents. 
For the high-level service. supplied by a Worthington 
engine of a half-million capacity, the cost for 230 feet 
dynamic head was $53.32.2, or per foot 23.18 cents. 

The cost per million gallons raised, figured on Zofal 
Maintenance of $378,goo for the year, was $82.11. Of 
this cost, $207,214 was for interest on cost of works, and 
$81,686 for maintenance. The expense of central office 
and salaries was $11,287. The average cost for raising 
one million gallons against one foot of static head was 
.0127 of acent by water, and.143 of a cent by steam. The 
average for the high level was .283 of a cent. 

Of the total quantity consumed, about g per cent. was 
metered, furnish'ng a revenue of 1624 cents per 1,000 gal- 
lons, or 1% times that furnished ona rental basis. This 
difference will be increased when some arrearages are paid 
up. There are in all 549 meters in use, 86 having been 
placed and the use of 49 discontinued during the year; 
20 were damaged by frost, and 7 totally destroyed. 

The total income for the year was $521,628. 

Considerable repairs were made necessary by the heavy 
floods ; and the water-wheels having been in use some 
thirty years must soon be renewed. The distribution in 
the central part of the city has been improved by new 
mains, giving a greatly improved pressure for fire pur- 
poses. 

A system of house inspection has been instituted, and 
although not yet completed, 2,621 cases of defective fit- 
tings have been discovered, the average waste from each 
per hour being 11 gallons. Aside from this, 35 taps left 
open to prevent freezing wasted 16 gallons per hour, 44 
taps to flush drains wasted 38 gallons per hour, and over 
200 cases of illegal use of water were found. 

The ground is frozen in the winter often to a depth of 
eight feet, and the number of times hydrants were frozen 
was two thousand five hundred and sixteen. It is found 
that hydrants nearer than six feet to a catch-basin or an 
open area are frozen much oftener than any others. 

The thawing is done by two portable steam-boilers. 


and one breast-wheel), at a cost for ised againat «| 


CAR-HEATING VOT FROM LOCOMOTIVE. 


A ‘‘ SAFETY” car-stove was tested in Chicago the other 
day, first by being thrown while red hot a distance of 128 
feet to the ground, and then by being placed in a freight 
car which was smashed by an improvised collision. The 
first experiment was successful, the latter was not, for the 
car was incontinently consumed, and though the stove 
hardly had a fair chance, being surrounded by shavings 
saturated with turpentine, we feel confirmed in our long- 
cherished conviction that the only safe place for the 
‘* safest” car stove is inthe station or freight house ; 
unless, indeed, the conductor is always as thoughtful as 
one on a Southern railroad where, to an old lady’s com- 
plaint that the Sre had gone out, the brakeman explained : 
‘Ves, ma’am. You see we're goin’ to strike a stretch of 
poor track, and as the train’s an hour late, the conductor 
allowed we'd better let the fires go out.” 


A CHART OF WIRE GAUGES, 


We have received from the Electrical World a copy, 
engraved and published by that journal, of the ‘‘Chart of 
Wire Gauges,” described by S. S. Wheeler, Jun. Am. 
Soc. C. E., ina paper read by him before the American 
Society of Civil Engineers, of which an abstract was given 
in our issue of the 26th of November last. All the impor- 
tant and typical gauges, not only for wire, but for plates, 
screws, drills, etc., as well, are shown graphically. Each 
gauge is represented bya line whose vertical ordinates 
correspond to the gauge numbers and the horizontal ordi- 
nates to the diameters or thicknesses in thousandths of an 
inch. This shows at a glance the distinguishing features 
of each gauge and affords a very ready means of compari- 
son, which will be appreciated by all who have occasion to 
specify the thickness of plates or wires by gauge numbers, 
which often seem inextricably confused. 
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TO ELEVATE THE TRACKS JIN PITTSBURG. 


THE special Committee on Grades and Crossings of the 
Engineers’ Society of Western Pennsylvania held a meet- 
ing in Pittsburg on the 5th inst. to discuss and formulate 
a plan by which all railroads crossing important thorough - 
fares in Pittsburg and Allegheny City can be put on ele- 
vated tracks The sentiment of the meeting was favorable 
to its feasibility. 


WEDDED TO HIS PROFESSION. 


A PARAGRAPH has been going the rounds of the press 
of late purporting to be a truthful account of a remarkable 
case of absent-mindedness which made a young man for- 
get his wedding day. Apropos of which a prominent civil 
engineer told the following story to a reporter of the Chi- 
cago Tribune: 

‘¢T know of a much more remarkable case. It was not 
absent-mindedness, however, but an illustration of the 
wonderful concentration of thought which is possible in 
great emergencies. Somewhere about 1857, Ed. D. 
Mason, Assistant Engineer on the Wabash Road, went to 
Buffalo to be married. The ceremony was performed at 
10 o'clock in the morning. While congratulations were 
being extended the newly-wedded Benedict received a 
telegram from his chief in Toledo informing him that an 
important truss-bridge over a river on the line of the road 
had been burned and must be rebuilt immediately. The 
working plans could not be found, and Mason was ordered 
home. As thetrains ran he could not reach Toledo be- 
fore the next morning. Taking a hasty adieu of the bride 
and the wedding party, and promising to return at 3 
o'clock to partake of the wedding dinner, he hurried to the 
office of an engineer well known to him, whoat once placed 
the facilities of his office at Mason’s disposal. By 11 
o’clock he was hard at work. When 3 o'clock came, feel- 
ing faint and weary, he walked down stairs mechanically, 
entered a neighboring restaurant that he had frequented 
before, refreshed himself with a sandwich and a glass of 
beer, and returned to his work. By 5 o’clock he had dupli- 
cated the original plans of the bridge from memory, in- 
cluding exact measurements and quantities, and tele- 
graphed them to Toledo. On this telegraphic plan the 
bridge builders instantly set to work and found it abso- 
lutely correct even to the minutest detail. It was a most 
astonishing feat. But what is still more astonishing is 
the fact that from the moment Mason left his bride in the 
morning until he had forwarded his telegraphic report he 
never recalled the event of his marriage. When he went 
out for his lunch he might just as well have gone to the 
wedding-dinner, as the distance was no greater, and ex- 
cused himself without loss of time. But his mind was so 
intensely occupied in meeting the emergency that no 
thought of anything but the burned bridge could gain 
entrance. In later years Mason was a colonel in the army, 
a prominent member of the American Society of Civil 
Engineers, and left as monuments to his skill the bridge 
over the Mississippi at Hannibal and that over the Mis- 
souri at St. Joseph. He died some thirteen years ago. 
His widow is still living, and has in my presence corrobo- 
rated, in so far as she could, Colonel Mason’s account of 
his wedding-day experience.” 


THE Austrian Hydrographic office publishes a new 
method for copying drawings. According tothe Mitt. 
heilungen aus dem Gebiete des Seewesens, the paper upon 
which the copy is to be made is laid upon the original 
drawing and lightly rubbed with raw cotton soaked in 
pure benzine. The benzine is absorbed into the paper 
and renders it as transparent as the best tracing paper, 
The finest drawings may be copied by pencil, pen, brush, 
or water-color, and there will be no tendency for the 
colors or the ink to run. The paper does not shrink or 
curl. The marks made by the pencil, pen or brush are 
much more difficult to erase. With large drawings por- 
tions may be copied at a time, and, whenever necessary, 
the benzine may be applied over again. When the copy 
is finished the paper is simply left to dry. The benzine 
will evaporate and leave no stain, while the paper will be- 
come as white and opaque as before and leave no odor of 
the benzine. Pure, clean benzine must be used. 

[We have had good blue prints made from drawings on 
very thick paper which had been made temporarily trans- 
parent in the same way by saturating with benzine.—ED. ] 


THE Chronique Industrielle of November 6 contains a 
curious case in which the magnetic needle plays an import- 
ant vole. The daughter of a Mr. Preece accidentally stucka 
needle into her hand which broke into three parts. Two 
of these parts were easily found and extracted, but the 
third could not be located. The Hughes’ induction bal- 
ance plainly indicated that the piece of needle was there, 
but not its position. Mr. Preece highly magnetized a fine 
needle and suspended it by a single fibre of silk. The 
deviations of the suspended needle always plainly indicated 
one particular spot when the sore hand approached it. 
After a number of trials with the same result, this point 
was marked, an incision made, and the third piece of the 
broken needle four millimetres long was found and easily 
extracted. 










SNOW AS A CONCENTRATOR OF ACID 
VAPORS. 


UHLAND'S /ndustrielle Rundschau gives an abstract of 
a paper by R. Sendtner, published in the Aeteorologischen 
Zeitung, explaining the injurious effect of snow on works 
of art. The author states that works of art deteriorate 
by climatic influences more rapidly in cities than in the 
country, and that the injurious effect has been much 
greater during the last forty or fifty years than formerly. 
The injury is mainly due to the presence of large quan- 
tities of sulphurous and sulphuric acids in the atmosphere 
of cities since coal has been used in dwellings and fac- 
tories. These acids are absorbed by the moisture on 
exposed works of art, and the effect is that of a bath in 
dilute sulphuric acid. Mr. Sendtner shows that snow has 
a peculiar power for absorbing these acids. Fresh snow 
at Munich and at Forstenreid, five miles from Munich, 
was examined and found to contain seven to eight milli- 
grams of sulphuric acid per kilogram of snow (or about 
six-hundreths of a grain to one pound of snow). Four- 
teen days after this snow had fallen it was again analyzed, 
and that at Munich was found to contain sixty-one milli- 
grams of sulphuric acid per kilogram of snow, while 
that at Forstenreid had not absorbed any additional 
amount. City snow must therefore be especially injurious 
to statuary, works of art, etc. Noremedy is suggested, 
except that which is self-evident, to box the statues which 
may be exposed. . 

[This danger should be borne in mind by architects and 
sculptors in Northern cities, and their work so designed 
as to afford as little lodgment for the snow as possible. 
Paraffine or soluble glass would perhaps give efficient 
protection, and shellac varnish also resists dilute acids. 
Fortunately the parts most exposed to the action of the 
acids absorbed by snow are usually least exposed to view, 
and hence discolvuration either by corrosion or the use of 
a protective will be less injurious. 

We should be glad to hear from those who may have 
had experience in this matter in some of our specially 
smoky cities, such as Pittsburg used to be, either as to 
the effects of corrosion or the efficiency of protectives. 
—Ep.|] 


La Lumitre Electrique states that the French thread- 
works of Oudin et Cie at Dinant, which have used 36 
electric arc lamps during the past year, have discarded the 
use of gas entirely. A comparison of the cost of gas and 
electricity at these works is made as follows: 


COST OF GAS FOR ONE YEAR. 


Three hundred and sixty burners of 123 litres at 0.18 francs per 
cubic metre [about $1 per 1,000 feet—Ep.]; cost per bour 7.97 francs. 
Eight hundred and fifty-seven hours at 7.97/..... 6,820. 307. 








Maintenange......... 220. cee ccececccececces 600.00 
71420. 30f. 
Carbons for 857 hours for 36 lamps at 
OL04E TS Sich bw Shnwedseawuaweaceees 1,357-50 
Interest, etc., on plant..............0. 1,800.00 
Care and maintenance ... ........... 350.00 
Coal for 857 hours... .....c.cceeee cece 254.50 
Additional coal for defective boilers.... 11¢.00 
Total cc.sscece ies 3,872.co 3 872.00 
Net saving by use of electricity... 3.547.307. 


SEWER VENTILATION DIFFICULTIES. 


Mr. JOSEPH GORDON, M. Inst. C. E., the Borough 
Engineer of Leicester and President of the Association of 
Municipal and Sanitary Engineers, in his annual address 
reviewing the progress of sanitary engineering, thus re- 
ferred to the difficulties attending attempts at sewer ven- 
tilation. His report of the attempt to utilize factory 
chimneys to receive sewer-air is similar to that made by 
all who have tried it—namely, that it is of little use except 
in sections in the immediate vicinity of the chimneys. It 
must be borne in mind, however, that in the older cities of 
England and the continent the problem is a more difficult 
one because of the narrowness of the streets. In that 
respect the cities of the United States are more favored, 
and the complaints against manhole ventilation are seldom 
heard, which system is the one adopted and best suited to 
the conditions generally existing in this country. Mr. 
ordon says: 

‘*Sewer ventilation seems unsolved, and I would 
earnestly entreat members, all of whom have, more or less, 
opportunities of experimenting and making observations 
of the behavior of sewer-gas under certain conditions, to 


direct their attention to this subject. It is admitted on 
all hands that the sewers must be ventilated—that is, that 


there must be a means of escape for the polluted air of the 
sewers, for it is well known that the conditions prevailing 
within the sewers during the twenty-four hours of the day 
are very varying, and on this subject the early observations 
of the late Medical Officer for the city of London (Dr, 
Letheby), and the present Engineer for the city of London 
(Lieutenant-Colonel Haywood), and the still more recent 
investigations of Professor Pettenkofer, of Munich, Pro- 
fessor Soyka, of Prague, and our own members, Mr. 
McKie, of Carlisle, Mr. Read, of Gloucester, and others, 
are well worthy of attention. It does not, however, seem 
to be so readily or universally conceded that a plentiful 
supply of fresh air is of equal importance, and that the 
great aim and object of sewer ventilation should be the 
introduction of atmospheric air for the purpose of diluting 
and oxidizing the air of the sewers, and the creation of a 
current to some exit, which shall, 1f possible, either be 
above the roofs of the houses, or still better, to some point 
where the sewer-gas can be cremated. The most recent 
contribution to this subject, in direct opposition to these 
views, is to be found in the address of Professor Attfield 
to the Hertfordshire Natural History Society and Field 
Club, in which it is laid down that all that is necessary is 
vent at an elevation above the ground, and that, therefore, 
the surface ventilators or other openings for the introduc- 
tion of fresh air are not only not necessary, but are, on the 
contrary, injurious, even when acting as down-cast shafts. 

“*'lhese aims and objects are beset with difficulties, and 
the most scientific minds of the country have failed so far 
to devise a method of ventilation, which shall at the same 
time be within the range of practical application as regards 
cost, and universally satisfactory. 

‘* The report of last year of a Committee of the Metropol- 
itan Board of Works is worth attention, as showing the 
opinion of the metropolitan surveyors. Out of the forty 
districts the opinions of whose surveyors were taken, thirty- 
five were in favor of open ventilation, two were doubtful, 
two against, and one had no experience in this matter. 
The average distances of the ventilators were from 30 to 
200 yards, and the committee came to the conclusion ‘that 
pipe ventilators of large section can be used with great ad- 
vantage in addition to, and not in substitution for, surface 
ventilators. 

‘** To supplement the street openings as much as possible 
with vertical cast-iron or other shafts up the house sides 
would seem to be the first thing to do, for there can be no 
doubt the more this is done the more perfect will be the 
ventilation of the sewers. It must also not be forgotten 
that the anxiety of late years of English sanitarians to pro- 
tect each house from the possible dangers of sewer-gas {rom 
the street sewer has led to a system of so-called disconnec- 
tion of the house-drains by a water-seal or syphon-trap, 
and that consequently the soil-pipes of the huuses, which, 
when carried through the roofs, acted as ventilators to the 
public sewers, have been lost for this purpose, and thus 
the difficuity of sewer ventilation has been greatly 
increased. 

‘*In Leicester we have been fortunate enough to secure 
the co-operation of factory owners, who have allowed us to 
connect no fewer than fifty-two chimneys, while we have 
already carried out, at a cost of about £1,250, 146 special 
shafts up the house sides, with a locked opening upon a 
large number of them, by means of which we can test the 
velocity of the current as well as the temperature of the 
outflowing air. The connections with the high factory 
chimneys are all of too small a calibre to be of great use, 
being generally only six inches, with a few exceptions of 
nine inches in diameter, 

‘* The radius of effect of specially-erected chimneys, as 
shown by the experiments of Sir Joseph Bazalgette, and as 
experienced with the special ventilating towers erected at 
Frankfort, is disappointing and discouraging when the cost 
is taken into consideration. It cannot be expected, how- 
ever, that manufacturers will admit larger connections to 
be made with their chimneys, otherwise, of course, much 
more satisfactory results would be obtained. To fall back 
upon special shafts up the house sides means, in my 
opinion, that there should be probably as many in number 
as are represented by the soil-pipesof the houses, for in 
this we have a tested example at Frankfort, which, so far 
as I know, has up to the present moment proved eminently 
satisfactory. The distance apart of such shafts would 
largely depend on the size of them, but as a rule it will be 
found house owners object to large pipes, in which case the 
number must be increased, and if we take a distance of 
about thirty yards, we should require about 5,000 such 
shafts in Leicester. 

‘‘ Whether some artificial means of inducing currents in 
sewers by drawing down fresh air from shafts above the 
eaves of the houses, and sending forth the diluted sewer- 
gas to still higher levels, or burning it in an outcast shaft, 
will take the place of natural ventilation, and prove to be 
less costly and more certain in its action, remains to be 
seen; but it is quite certain that notwithstanding the 
patents which have already been taken out and failed. and 
those now before the public, there is still a wide field of re- 
search before this question is satisfactorily solved so that 
no cause whatever shall remain of complaint on the part of 
the most fastidious.” é 


THE NEW MILWAUKEE DRY DOCK. 


THE weatLer for the past three months has been every: 
thing that could be desired for pushing work on the Mil- 
waukee Shipyard Company's new dry dock, and in conse- 
quence it is well advanced toward completion. If the 
present mild weather continues, the contractors, Messrs. 
C. H. Starke & Co., hope to have the dock finished in 
another month. 


THE ENGINEERING AND BUILDING RECORD. 39 











ANCIENT AND MODERN PLUMBING-WORK IN 
LONDON. 


Lonpon, November 27, 1887. 


Str: As a comparison between ancient and modern 
plumbing I send you rough sketches of old work taken out 
and new work recently done at an old building in the city 
of London. The old work was so defective and the smells 
that escaped from the soil-pipes, etc., had become so bad 
that it was found necessary to entirely renew the whole of 
work. Figure 1 is an elevation and Fig. 2 is a plan of 
one section of the system. 

The soil-pipes were six inches internal diameter and 
were made of cast sheet lead, averaging about nine or 


sewage would have full play on the insides of the pipes 
and traps even if the top ends were open. This has been 
noticed in other cases. The vertical pipes and the under 
half portion of the branch-pipes were not in the least 
affected by sewage gases, but this was no doubt because 
they were thickly coated with fur, which was in some 
cases nearly an inch thick. 

Figure 3 is a view with figured dimensions, and Fig. 4 
a section of the traps that were fixed beneath the water- 
closets. Figure 4 also shows the furred matter that had 
accumulated inside the traps. One trap had only 24-inch 
waterway through, as shown in the section. Pan water- 
closets were fixed over these traps, which were flushed by 
means of service-boxes in the cisterns, situated immedi- 
ately over the pipes, being three-quarters of an inch in 
diameter. It is probable that plumbers in the olden times 
did not know the value of ventilation-pipes, and to pre- 
vent syphonage of water out of the traps used them extra 
large, fixed soil-pipes so large that they could not charge 
them full bore, and then, to make extra sure, fixed small- 
sized service-pipes. There is no doubt, from their point 
of view, they were entirely successful. It is difficult to 
surmise what the complication of branch-pipes had been 
used for. 
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ten pounds per foot super ; the thickness being about .170 
of aninch. The seams were wiped and bore evidence of 
good workmanship. Instead of the soil pipes being bent 
to suit their positions soldered elbow-joints were made. 
As the work had been fixed some 70 or 80 years it is prob- 
able that the art of bending large-sized pipes was unknown 
at that period. The soil-pipes were entirely unventilated, 
excepting that two of them had been connected with leaden 
rain-water pipes. From the more modern character of 
these rain-water leaders there is no doubt they were added 
in later years. This opinion is strengthened by the fact 
that the traps and horizontal branch. pipes were perforated 
by corrosion nearly, if not quite, as much -as those that 
had no ventilation. There were no air-inlets at the bottom 
of the soil- pipes, they being trapped at the bottom, and in 
the absence of an air-current, the carbenic-acid gas from 
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Figures § and 6 are respectively elevation and plan of 
the new work substituted. The main stack of soil-pipe 
was 4 inches in diameter, with 33-inch branches to the 
traps. Each trap had a 2-inch lead vent-pipe branched 
into a common vent. The common vent-pipes were 
branched into that at the top of the soil-pipe. The new 
closets were of the valve description, and were flushed by 
means of 14-inch valves, and regulators attached to the 
apparatus, the service-pipes being 13-inch in diameter. 
A stop-cock was fixed in each branch service-pipe, so that 
if one of the water-closets had to be removed for repairs 
the other water-closets were not deprived of their water- 
supply. The whole of the work was executed by, Messrs. 
Dent & Hellyer, and the frequenters of the place now 
speak highly of the improvements made and also the ab- 
sence of all smells. ours truly, J. W. CLARKE, 


_ confer a favor on, 


| The interest in the foregoing description isthe metkcd 
of connecting the vent-pipe to prevent sypbonage of the 
trap, which, it will be noticed, isa few inches -eyond 
the water-seal. The account of the plumbing work a 
hundred years ago will also interest some of our readers. 
—Ep.] 


A PROPOSED CHECK ON SKIN BUILDERS 
AND PLUMBERS. 


THE ‘New York Board of Health has long realized 
that certain builders and plumbers have the disposition to 
willfully ignore the notices of violation of the Plumbing 
and Tenement-House Acts. This results in many useless 
inspections, waste of time, and diversion of the force of 
inspectors (none too large) from current duties. 

They have, therefore, decided to invoke the co-operation 
of General Newton, Commissioner of Public Works, whose 
department issues permits for water service, in withhold- 
ing permits from these violators of the law. 

We understand that Genera] Newton has received an 
opinion from the Corporation Counsel that the Board of 
Public Works is justified in refusing a water permit until 
the requirements of the Board of Health regulations are 
complied with. It is proposed to require every application 
for a water-permit to be accompanied by a certificate from 
the Board of Health that no violations of the Plumbing or 
Tenement Acts are existing on record against the building. 

It is to be hoped that General Newton will adopt this 
important and desirable measure, that can be opposed by 
none except the skin builders, the plumbers who co-operate 
with them and their partisans, whose influence is not likely 
to receive his consideration. 

When this desirable measure of protection is secured, 
the Board of Health should also co-operate with the Water 
Department to check waste of water by having their in- 
spectors report all instances of this character that come 
under their notice. 





PLUGS USED IN TESTING SOIL-PIPES 
WANTED. 


ToRONTO, November 30, 1887. 
Sir: Will you kindly give a description of plugs or 
stoppers used in the testing of soil-pipes and drains, and 
also state where the same can be procured? By giving 
this information through your valuable columns you will 
Yours truly, SUBSCRIBER. 
| Recalling the fact that we once saw a test of soil-pipes 
in a hotel building in Boston where Mr. John H. Stevens 
was the plumber, we wrote him for a sketch of the plug 
he then used. The accompanying illustration is from the 
sketch he sent us, and his letter is as follows. If any of 
our readers have different devices we shall be glad to 
illustrate and describe them : 
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‘‘In regard to testing plugs, for benefit of ‘ Sub- 
scriber’ and others we enclose drawing of our testing- 
plugs, which we think will explain themselves. 

‘** We can furnish the testing-plugs of any size, if desired. 
For further information address 

JouN H. STEVENS & Co., 
634 Main Street, Cambridgeport, Mass.” 


RUBBER BALL SOR TESTING DRAIN-PIPES. 

Our Milwaukee correspondent writes that the plumbers 
have a great deal of trouble testing the drains. All new 
drains and extensions must be tested by the plumber when 
work is done, and the plumbing inspector will call and see 
the test made, if notified. No work can be covered inside 
of a building until it has been sotested. Sand bags, 
bladders, rubber foot-balls, legs of overalls, and_ other 
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devices are used to plug up the sewers, but there are ob- 
jections to one and all of them. Frederick Hamilton, of 
Milwaukee, has invented a device for this purpose and did 
not think it of any value, as he supposed few would be 
used. His idea is to have rubber balls (that may be made 
nearly solid) of the sizes of the sewers, 4, 5,6, and 8 inch. 
Through these balls a common iron bolt can be inserted, 
If the nut on this bolt is screwed up after the ball 
has been placed in position it will be readily seen that 
the ball will be squeezed against the sides of the sewer so 
tightly that no water could possibly leak past it. If the 
plumbers of this country want such a device, it will pay 
Mr. Hamilton to have them manufactured. 
The principle of the expanding plug here suggested 
seems to be the same as that shown in the sketch sent by 
Mr. Stephens and illustrated in this issue. 


WHY STEAM-TRAPS REQUIRE A SLIGHT 
PRESSURE IN PIPES TO INSURE THEIR 
OPERATION. 


Str: In Baldwin’s book, ‘‘Steam-Heating for Build- 
ings,’”’ pages 192 and 193, he says that the return steam- 
trap operates with vacuum and pressure alternately. Now, 
the maker of the Curtis steam-trap says it requires one 

und pressure in the steam-pipes to elevate the water 
trou the receiver to the trap for every two feet of eleva- 
tion. Will you please let me know if it requires enough 
pressure to force the water to the trap same as if the pipe 
were open at the same height. Respectfully yours, W. 


[The trap will work at any pressure above the atmos- 
phere and if the valves are absolutely steam-tight there 
may be a vacuum. This is not so in practice, however, 
and the makers guarantee only where there is two pounds 
pressure or thereabouts to every foot the trap is above the 
apparatus, for the reason the valves leak sufficiently to 
soon destroy a vacuum. Also in case of a vacuum, or 
partial vacuum, it would take longer for the trap to fill, 
as any little remaining hot water would give off steam 
until it cooled. 

Whether the pipe is open at the top or not does not 
affect the result, and it will require no more pressure in 
one case than the other, as the pipe ends in the body of 
the trap, which is practically open. ] 


COOKING APPARATUS FOR PUBLIC INSTITU- 
TIONS. 


AKRON, O., December 10, 1887. 


Sir: Will you kindly place us in correspondence with 
the best manufacturer of steam kitchen and cooking 
appliances. We desire to get what information and prices 
we can regarding everything necessary for a large hotel 
or public institution, the most modern and improved. By 
doing so you will greatly oblige, 


Yours truly, WEARY & KRAMER. 


[Referred to our readers. ] 


THE PLUMBING IN THE WELD HOUSE. 


WASHINGTON, D. C., December 7, 1887. 


Sir: I understand that you do not endorse as correct 
in principle the house-drainage work which you illustrate 
and describe without comment, but I think many of your 
readers have the impression that the specimens selected 
represent not only some of the most elaborate and expen- 
sive, but alsothe approved methods of thetime. Cer- 
tainly, the casual reader of short acquaintance with the 
journal (of whom you have a host in the reading-rooms 
of schools, clubs, and public libraries) is not likely to 
get the idea that the methods shown are notably bad or 
wrong. Therefore, when I notice such conspicuous illus- 
trations of ‘‘ how not to doit,” as figures g and 11 on 
page 10 of the current volume, I am constrained to call 
your attention to the mischief they ar do. I refer to 
the great number of bends at the right of the basin-outlet, 
and to the wooden grating under the sink. It may be 
that the basin waste-pipe is so connected with the main 
lines of the system that there is no tendency co loss of 
seal in the trap upon the discharge of a neighboring 
water-closet ; but the plumber’s apprentice, for example, 
finding this illustration as he looks over the journal in the 
noon hour at the shop, is not apt to reason that this 
arrangement, while safe in exceptional cases, affords no 
protection against loss of seal in the majority of situations. 
It looks like a neat, compact arrangement to a machinist’s 
eye, and it makes an impression in his brain that will some 
day, I fear, develop into an imitation. 

I fail to understand why, in publishing so conspicuous 
an example of one of the most common and serious faults 
in what is called the ‘‘ fine plumbing” of to-day, it does 
not seem wise to you to point out the evil and explain the 
correct method, even though you may have done it a score 
of times already. 

If you had added some such note as the following it 
Gould. in my mind, have increased greatly the value of 
the illustration and saved a deal of harm: 

‘** (Of course our plumbing readers of long standing will 
perceive that this arrangement is seriously faulty, and 
they do not need to be told why. To our new and inex- 
perienced readers we explain, that the main object of trap 
ventilation being to prevent loss of seal from a suddenly 


ncreased or diminished pressure in the waste-pipe below 
he trap, the vent-pipe shown in the illustration is in the 
main useless, because of the obstruction to the full and 
rapid movement of the air offered by the fve sharp turns 
in so short a distance. The air-pipe should have been 
attached on the bend below the trap, forming a nearly 
straight continuation of the vertical portion of the waste- 
pipe (of the same size) and turning back to the wali by a 
long, easy curve, making only one bend (in the course 
shown) instead of five.] ” 

The wooden grating is much less dangerous, for it is to 
be presumed that a house having such elaborate fixings 
would have a neat housekeeper—and surely no neat house- 
keeper would long tolerate such a dirt-accumulator. 

DANA C. BARBER. 

[Our correspondent is too extreme in his criticism in 
this case. It is always desirable to have as few bends as 
possible in an air-pipe, yet in practice elbows or bends 
cannot always be avoided, for obvious reasons, though 
there might have been one less in this case. Of course, 
long bends present less resistance than short ones to the 
passage of air, but this matter must be treated from the 
practical side as well as the theoretical. 

The member of our staff who made the sketches from 
which our illustration was made states that to obviate 
the resistance due to bends and long pipes, diameters 
have been increased until sizes have been reached which 
seem to answer all practical purposes, in this case as well 
as others. Moreover, in this job the length of the back- 
air pipe to the point where it joins the vertical cast-iron 
pipe is inconsiderable. 

With regard to the wooden grating under the sink, the 
drawing should have shown it in sections. It must be 
remembered it was for a special purpose. The sink, as 
was Stated, was for a photographer’s use—undoubtedly 
for amateur photography. It was in the dark-room, and 
had a leaden safe under it. On this safe was laid the 
wooden grating to prevent slipping, etc.; and though it 
might be objectionable under a kitchen or slop sink, we 
see nothing to criticise in this case, as the grating can be 
lifted out and washed—an advantage a wooden floor would 
not have. 

Our descriptions of current work are selected, as our 
correspondent has intimated, as matters of interest to archi- 
tects and plumbers. In this, as inevery other construction 
illustrated, it is not intended, nor do we believe is it un- 
derstood by our readers, that we endorse every detail shown. 
Whenever we consider a matter dangerous we call atten- 
tion to it, but the purpose of presenting the different 
methods in vogue in different cities is to facilitate compari- 
sons, furnish suggestions, and elicit discussion from our 
technical readers. Our opinion as to what we should do 
in a given case we give in our answers to questions. If 
we acted on the advice of our correspondent to select any 
detail that we did not fully approve of, in every piece of 
work that we were permitted to illustrate, as a text to con- 
demn the practice, opportunities for illustrating anything, 
from a roof to plumbing, would soon be withdrawn. 

Moreover, our readers perfectly well know our position on 
this matter of vent-pipes ontraps. It often happens that to 
secure neatness in appearance a compromise from the theo- 
retical ideal is adopted; while we might not do it our- 
selves, we do not feel justified in criticising others who 
elect to do so if no danger is incurred thereby. 

Indeed, in nearly every piece of work we illustrate this 
question comes up. Within reasonable limits, therefore, 
we prefer to leave criticism to our readers. } 


THE MOTIVE POWER OF THE WORLD. 
(From the London Times.) 


Four-FIFTHS of the engines now working in the world 
have been constructed duriny the last twenty-five years. 
France owns 49,590 Stationary or locomotive boilers, 7,000 
locomotives, and 1,850 boats’ boilers ; Germany has 59,000 
boilers, 10,000 locomotives, and 1,700 ships’ boilers ; 
Austria, 12,000 boilers and 2,800 locomotives. 

The force equivalent to the working steam-engines rep- 
resents—in the United States 7,500,000 horse-power, in 
England 7,000,000 horse-power, in Germany 4,500,000, in 
France 3,000,000, and in Austria 1,500,000. In these 
figures the motive power of the locomotives is not in- 
cluded, whose number in all the world amounts to 105,000, 
representing a total of 3,000,000 horse-power. Adding 
this amount to the other powers, we obtain a total of 
46,000,000 horse-power. 

A steam horse-power is equal to three actual horses’ 
power; and a living horse is equal tosevenmen. The 
steam-engines of the world represent, therefore, approxi- 
mately the work of 1,000,000,000 men, or more than double 
the working population of the earth, whose total popula- 
tion amounts to 1,455,923,000 inhabitants. Steam has 
accordingly trebled man’s working power, enabling him 
to economize his physical strength while attending to his 
intellectual development. 


THE RUINED WATER-TOWER AT THOMAS- 
VILLE, GA. 


WE have received from a correspondent in Thomasville 
a photograph of the water-tower in that town, whose 
destruction we described in our last issue, and reproduce 
from it the accompanying illustration, which tells the story 
very plainly. 

The first accounts ascribed the fall of the central pier, 
which was the immediate cause of the disaster, to the 
vibrations of the hod-elevator. Our correspondent thinks, 
from an examination after the accident, that the fall of the 
central pier was due to unequal settlement. Probably 
both causes operated together, each intensifying the effect 
of the other, until the equilibrium of the pier was 
destroyed. 
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Some of the settlement observed after the accident may 
have been the effect rather than the cause of the overthrow, 
as while the pier was going over its entire weight would be 
borne on a small portion of the side toward which it leaned, 
and the increase thus caused in the intensity of the press- 
ure would almost certainly cause more or less compression 
or settlement of the foundation. 

In endeavoring to account for an accident it is often 
difficult in examining the wreck to distinguish cause from 
effect, though, of course, all pains should be taken to do 
so. The writer well remembers an accident which occurred 
on a building whose erection he was superintending, which 
at first glance seemed unmistakably due to the giving way 
of an eye-bolt to which a tackle was attached, when subse- 
quently investigation showed conclusively that the eye-bolt 
was the last thing that gave way and that the disaster was 
due to an altogether different cause. 


PROJECTED RAILROAD IN BUENOS AYRES 
BY AN AMERICAN ENGINEER. 


THE Philadelphia 7tmes says: 


‘“ Henry Mactier, a well-known civil engineer of this 
city, will sail for South America on December 13, to pro- 
ject a railroad for a syndicate of English capitalists. His 
destination is Buenos Ayres, Argentine Republic. 

‘* The proposed road, with its branches, will extend 
from Buenos Ayres to Pergamino and Cordoba, a distance 
of 450 miles across the pampas. The Government has 
granted a subsidy of $7c0,v00 and a guaranty of six per 
cent. annual income upon the investment. The failure of 
the United States to form a treaty with its sister republic 
has created a sentiment of discrimination in the Argentine 
Republic against the United States. When contracts for 
railroads are let the specifications call for English steel 
and English iron. Mr. Mactier is in communication with 
New York parties who are seriously contemplating taking 
advantage of the favorable subsidies offered by the Argen- 
tine Republic, and if further railroad construction is feasi- 
ble the advantages will be reported to the New York 
capitalists.” 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 
No. XXVII. 
(Continued from page rr.) 
SIX-TON UNIVERSAL TRAVELING CRANE FOR ELEVATED 
ROAD ERECTION, 


THIs traveling derrick, designed for the Pencoyd Bridge | 
and Construction Company by C. C, Schneider, their chief | 


engineer, to be used in erecting the section of the Union 
Elevated Railroad, in Brooklyn, for which they are con- 
tractors, is so fully shown and dimensioned in the 


accompanying iilustrations as to need little explanation | 


and less comment. This description, promised in our 


issue of November 16, but held over for more complete | 


drawings, was proposed before the accident therein de- 


scribed, and will be of additional interest as showing that | 
The | 


mishap to have been due to no fault of the crane. 
arrangement, connections and details of this traveler have 
been designed with more than ordinary care, and corre- 
sponding good results have been secured in its perform- 
ance. Its operation is as follows: The permanent 
structure being completely assembled and bolted up to 
the last pair of columns, the traveler is advanced until the 
front wheels nearly reach the last transverse girder ; the 
grips G (see front elevation) then clutch the top chord of 
the longitudinal girder, and are locked fast by the 
bolt B; the sixty-foot iron derrick in the centre then 
sets the next pair of columns, placing them in their ped- 
estal sockets and lifts the transverse girder into position 
on top of them; then the side derricks raise the longitud- 
inal -girders, the bolting of the section is completed, and 
the operation repeated on the next section, leaving the 
riveting gang to follow at a convenient distance. 

The long centre derrick is not adjustable vertically, but 
the side booms can be raised or lowered by the mast-head 
tackles. 

Each derrick is designed for a maximum load of 12,000 
pounds, its greatest possible duty, and figured for low 
unit strains. 

Fourteen-inch triple-sheave purchase-blocks, with falls 
1% inches in diameter, are used for all the hoisting 
tackle. Each hoisting fall is carried tothe centre of the 
mast of its derrick, just above the boom connection, and 
axially down through the hollow bearing and from the 
fixed sheave below direct to the winch-heads. The fall 
of the centre derrick thus leads directly to the winch-heads 
on the hoisting engine, and those of the side derricks to a 
pair of winch-heads on the extremities of a long trans- 
verse shaft, thus avoiding snatch-blocks and short turns. 

Special pains have been taken to avoid any tendency to 
‘*kick” on the part of the base-blocks on which the der- 
ricks rest by giving them ample bearing surface and strongly 
securing them. 

‘The engine isa standard ‘‘ four-winch reversible hoister,”’ 
designed and built by Copeland & Bacon, of New York. 
It is identically the same as that used on the traveling der- 
rick of the Phoenix Bridge Company in the erection of the 
Kings County Elevated Railroad, described and _ illus- 
trated in our issue of June 4, except that one of the trans- 
verse shafts has been lengthened so as to secure a straight 
lead for the side derricks. 

The total weight of the traveler, including engine 
and boiler, is about 72,000 pounds. 

(To BE CONTINUED.) 


THE NEW ENGLAND WATER-WORKS ASSO- 
CIATION. 

THE December quarterly meeting of this society was 
held at Young’s IJotel, Boston, on Wednesday, the rgth 
inst., with an attendance of seventy-five members and 
guests. At a business meeting before dinner the following 
gentlemen were elected to membership : 

Active—Josiah S. Marcy, Treasurer, Gardiner, Me.; 
Weston Lewis, Treasurer, Waterville, Me.; Ezra Clark, 
President, Hartford, Conn.; Henry W. Ayres, Engineer 
W. W., Hartford, Conn.; William H. Thomas, Assistant 
Superintendent, Hingham, Mass.; Frank A. Andrews, 
Assistant Superintendent, Nashua, N. H.; J. C. How, 
Superintendent, Bath, Me.; A. I. Jones, Superintendent, 
New Brunswick, N. J. 

Associate—Turner, Clark & Rawson, Boston; M. J. 
Drummond, New York; T. J. McKenna, New York. 

Lunch was served at 1 o’clock, and was followed by an 
interesting paper by Professor T. M. Drown, of the Mass- 
achusetts Institute of Technology and Chemist to the 
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DETAILS OF ERECTION TRAVELER USED BY THE PENCOYD BRIDGE AND CONSTRUCTION 
CO., ON UNION ELEVATED RAILROAD, BROOKLYN. 


Massachusetts State Board of Health, on ‘‘ The Odor and 
Color of Surface Waters.’””’ The paper will be published 
in full in the journal of the association and we can at this 
time only note some of the leading points. 

Dr. Drown called attention first tothe fact that there 
is no necessary and inevitable connection between the 
co:or and odor of water, though the determination and 
measurement of each are important factors when taken in 
connection with other results of a complete examination, 
Ile described the methods followed in the determination 
of these points, and enumerated the terms employed to 
express the relative degrees and characteristics of each. 
The odor given by a water when cold may be the same 
as that given from the same water hot, or it may be en- 


tirely different, and a careful distinction was made be- 
tween an odor which is ready formed in the water and 
one which the water is capable of generating under the 
influence of chemical action. Some connection exists 
between the colorof water and the quantity of albuminoid 
ammonia found on analysis, and an experienced analyst 
can predict, with some degree of confidence, the quantity 
of this substance which will be found in a given sample 
of water, by a measurement of the color according to an 
arbitrary scale. The removal of coloring matter by 
alumina has, in certain cases, reduced the amount of 
albuminoid ammonia from 69 to 83 per cent. 

The albuminoid ammonia which remained after treat- 
ment by alumina in these cases was probably an indica- 
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tion of colorless nitrogenous animal matter in the samples. 
Dr. Drown thought that the light suspended matter in 
potable water should not be removed before chemical 
examination, because it is not removed before reachinz 
the consumer. 

An ordinary sand filter may be rendered effective in the 
matter of removing color by the addition of clay or loam, 
aod, in doing this, the amount of albuminoid ammonia 
will be reduced. 

The fact was noted that a high color does not prove 
that the water is not safely potable, for the coloring mat- 
ter may come from vegetable matter in no condition tend- 
ing to decay. The paper closed with a word of caution 
against hasty conclusions from the figures of water anal- 
ysis, and referred to the necessity of supplementing the 
examination in the laboratory with a careful study of the 
conditions in the field. 

The paper was followed by a discussion brought on by 
questions addressed to Dr. Drown by different gentiemen, 
in which the methods of water analysis were briefly indt- 
cated, the value and meaning of the results were explained, 
and the impossibility of setting up any fixed standard of 
purity plainly stated. The practical value of the syste- 
matic analysis of waters from all parts of the State which 
is now being carried on under the direction of the State 

Board of Health was shown and endorsed in the remarks 
of Mr. Stearns, Engineer of the State Board, Mr. 
Fitz Gerald, of the Boston Water- Works, Mr. Allen, City 
Engineer of Worcester. and others, and the meeting ad- 
journed to meet the second Wednesday in January, 1888. 


THE ENGINEERS’ CLUB OF KANSAS CITY. 


A REGULAR meeting of the Club was held on Decem- 
ber 5. | 

There were present Messrs. William B. Knight, C. E. 
Taylor, J. A. L. Waddell, T. F. Wynne, B. L. Marstel- 
ler, S. A. Mitchell, H. G. Wade, C. H. Talmage, A. J. 
Mason, W. Kiersted, K. Allen, secretary and treasurer, 
and six visitors. 

The secretary then read, in the absence of the author, 
apaper entitled ‘‘ Deviation of the Ship’s Compass,” 
written for the Club by Mr. H. C. Pearsons, of Ferrys- 
burg, Mich. 

After a brief discussion, a vote of thanks was extended 
to Mr. Pearsons for his valuable paper, and to Mr. 
Kiersted for the paper presented at the previous meeting. 

Mr, J. A. L. Waddell then read some abstracts froma 
paper on ‘‘General Specifications for Highway Bridges 
of Iron and Steel,” describing at length the letting of 

county bridges, with some defects of methods in use. 


Notice was given by the president that the annual 
meeting would be held December 1g, after which the 
meeting adjourned. 


THE ENGINEERS’ CLUB OF PHILADELPHIA. 


THE Engineers’ Club of Philadelphia held their usual 
business meeting on December 3. President T. M. Clee- 
mann occupied the chair and thirty-eight members were 
present. Officers for 1888 were nominated. Mr. Percy 
TT. Osborne presented an illustrated paper onthe Palmetto 
Railroad, the connecting link in a new through line to the 
South. Mr. R. B. Osborne presented an illustrated paper 
upon the Unaccountable Deficiency in tae Track of 
American Railways. Mr. Osborne deprecated the con- 


tinued use of the unsatisfactory spike and offered a sug-- 


gestion for a spike-headed bolt—partly in accordance with 
established English practice and partly of his own design 
but unpatented—to pass entirely through the tie. 





THE LONG-PROMISED UNDERGROUND 
RAILWAY. 


SIR: The opportunity for an underground railway pre- 
sented by the proposed widening of Elm Street is, indeed, 
inviting ; principally because it seems to permit the con- 
struction of a road w'th all the advantages and few of the 
disadvantages of the Arcade plan. The consent of prop- 
erty owners cannot reasonably be withheld; the interfer- 
ence with street travel and with pipe-service during con- 
struction and many similar objecticns are at once set aside. 
Many of the best streets of London and a large portion of 
the underground railway of that city are indebted for ex- 
istence to the ability of the parties most in interest to unite 
on joint plans of construction. 

General New'on, in an interview published last week, 
characterizes the building of New York City as seemingly 
“‘due to chance, and a very bad chance.” It is to be 
hoped that in the inception of such an undertaking as the 
Elm Street improvement, over and under ground, enough 
time will be allowed and sufficient skill displayed to insure 
the city something more than a simple street opening of 
the old school. Here is an opportunity to build a street 
the equal ot Broadway, with the advantage of providing 
for rapid transit of an improved form. 

Rapid transit seems to have come to us heretofore as 
the result of chance, and without the benefit of very care- 
fully considered plans. The underground plans are in 
this respect worse than the elevated. ‘Ihe Arcade railway 
gave us the gist of its present plan twenty years ago, and 
in some respects its most recent plans are morestupid than 
those hrst presented. A single-cross-section of a street 
suffices to hang an entire scheme upon, while the real 
railway difficulties, engines, cars, connections with other 
lines, crossings, terminals, stations, ctc., are scarcely con- 
sidered. Yet we are told that the construction of this 
railway is tu be commenced immediately. 

Inthe Elm Street project it seems as though we were 
to get a section of underground much on the same princi- 
ple on which Mrs. Toodles secured the door-plate, 
because it was cheap, and might, under certain favorable 


conditions, be useful. A careful consideration of the 
transit problem shows that it is absurd. in a city like New 
York, to think of having any line unless forced into a street 
cither entirely in tunnei or entirely in viaduct ; both systems 
must be used to get the best effect. 

With engines as at present constructed it is hardly 
probable that three miles of continuous tunnel could be 
operated with rapid-transit trains with any comfort to the 
passengers ; this bas never yet been done in city railways, 
I believe. Under a street like Elm Street or Broadway it 
is impracticable to discharge smoke or receive air even at 
definite points. Much can be done with coke as fuel and 
the improved mufflers, but not all, and the steam locomo- 
tive is still our best if not our only locomotive. Again, 
accidents wifi happen; we must not expect anything else 
with human frailty, and the light of day and exit from the 
top of the tunnel at convenient and frequent intervals is a 
necessity. 


The ideal railway is located through the blocks between 
the streets as far as practicable, elevated over valleys like 
that at Canal Street and where it may be necessary to con- 
nect with surface or elevated railways, and underground in 
all other places, deep enough often to go under the sewers. 
It is provided. wherever opportunity presents, between the 
houses in blocks and at other points, with breathing spaces 
or well-holes. The injury to property and the interfer- 
ence with local improvements and witb public comfort are 
not so great 1n such aline, and the road has more freedom 
in construction and operation than ona continuous via- 
duct. If right of way must be purchased the valuable 
portion of it, so much as fronts on the cross streets, can 
be utilized. This kind of an underground I hope we shall 
one day obtain. 


What is needed in New York City is not so much more 
north and south lines as greater comfort for passengers 
and better means of communication between other lines 
of travel. The elevated roads have four splendid routes 
through the city, and we are promised that double the 
number of passengers now carried will be carried over 
these routes in the near future. The limit of the struc- 
tures, long ago predicted as at hand, is now reached, 
while the inability to use heavy engines forbids the run- 
ning of long trains and the much-needed increase of 
speed. Heavy engines are required for short stops at 
stations, and for great speed between stations. We were 
very tired of the horse-cars and welcomed the elevateds 
with open arms. It is probable that we shall be just as 
tired of the elevateds before we get our first underground 
line, and shall extend just as warm a greeting to it. 


This metropolis has three large rivers in its midst, none 
of which can be bridged as simply as the Thames or the 
Seine, and two of which should not be bridged more than 
once. Our western connections cannot depend in the 
future ent rely on the ferries, and tunnels must follow the 
opening of any underground road. In January, 1886, the 
Brocklyn Bridge Railway, after being in operation two 
years, carried 60,000 passengers daily. It now transports 
g0,000 daily, and 10,000 to 12,00) per hour during the 
busy hours of the day. Twenty miles of new elevated 
railway in Brooklyn means a development of population 
and transportation more or less tributary to our city rail- 
wavs, which one bridge will be all too small to accommo- 
date, and an East River tunnel will be sadly needed before 
we get it. 
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The business island below Canal Street is, fortunately, 
high above the tide. and composed of a splendid building 
sand, free from rocks or boulders; for tunnel purposes it 
rivals the boasted London clay. Real estate is so valua- 
ble in this district, and building space so limited, that 
within thirty years all the steam railways and all the pas- 
senyer andl freight depots, which will be necessary in this 
district, should be found below the surface of the ground. 
From subterranean depots lines will extend across both 
rivers, and in various directions uptown. 
predict how extensive the underground traffic will be- 
come when once commenced. ‘This city will certainly be 
the largest in the world, and that quickly. Capital will 
be ready to build on well-formed plans. JI.et Elm Street 
be opened, and let the underground be built beneath it if 
you must. I protest only against a chance consideration 
of the subject of underground transit. It is not enough 
to build lines merely to compete with the elevateds. We 
must build better lines, profiting by their shortcomings 
and by the ten years’ experience which they have given 
us. Build a structure, then, which your grandcnildren 
shall be proud of, and such as to adjust itseif easily to the 
extensions and connections which will be made on all 
sides; such a one as our metropolitan transit, ever- 
increasing in a rapid progression, shall not soon over- 
reach. Yours respectfully, 

INTER-METROPOLITAN. 


DOES A SANDSTONE PEDESTAL NEED 
BOXING? 

Miss WHITNEY, the sculptress of the Erickson statue 
at Milwaukee, has wntten to suggest that the pedestal of 
the statue on the lake bluff be covered during the winter 
to protect it from the severe frosts. The sandstone is ex- 
pected to grow harder and firmer with exposure, but Miss 
Whitney thinks some protection should be had for the 
first winter. The matter has been referred to the Board 
of Public Works. The board thinks that a recent sudden 
change of temperature has been as severe a test as it will 
have, and as the pedestal has not been injured at all by 
it they are of the opinion that no covering is necessary. 

We think that sandstone is much more likely to be in- 
jured if at all by changes of temperature, even if small, 
just about the freezing point—z. ¢., alternate freezing and 
thawing -than by much greater changes which donot pass 
the freezing point. 

It is the harder stones such as granite that are most apt 
to be injured by great and sudden changes in temperature, 
whica are most likely to occur on a clear winter morning 
following a very cold night, when one side of a stone cooled 
perhaps to many degrees below zero is suddenly exposed 
to the direct rays of the sun, and thus rapidly heated while 
the mass remains cold. The unequal expansion thus 
caused has been known to produce cracks, and if water 
once enters frost will speedly complete the destruction. 

We commend to the perusal of such of our Milwaukee 
friends as may be interested in the preservation of their 
statue and its pedestal, the article found elsewhere in this 
issue on the deleterious effects of snow on exposed works 
of art. 


COLONEL ADAMS’ RECEPTION 
E. WORTHEN. 


NOTWITHSTANDING the very stormy day, the reception 
by Colonel Julius W. Adams and Mrs. Adams to the 
retiring President of the American Society of Civil 
Engineers, held on Thursday evening last at their 
residence in Brooklyn, was very well attended, and 
proved a highly enjoyable and very successful affair. 
Among those we recall as being present were: Past Pres- 
ident Mr. and Mrs. Francis, of Lowell; General John 
Newton, Hon. J. S. T. Stranahan, Mr. and Mrs. B: S. 
Church, Mr. and Mrs. Wellington, Mr. and Miss Croes, 
Mr. and Mrs. J. F. Ward, Mr. Lebbius Ward, Mr. Asser- 
son, Mr. Beckwith, Mr. Bogart, Mr. Bracxwenridge, Mr. 
and Mrs. H. W. Brinckerhoff, Mr. and Mrs. A. G. 
Brinckerhoff, Mr. Bryson, Joseph P. Davis, Mr, and Mrs. 
Charles E. Emery, J. Forster Flagg, Mr. and Mrs. Henry 
' Gielow, General George S. Greene, Mr. George S. Greene, 
Jr., Mr. S. S. Haight, Mr. Charles W. Hunt, Mr. Wil- 
liam R. Hutton, Mr. C. C. Martin and daughter, Mr, 
and Mrs. E. P. North, Colonel William H. Paine, Mr, 
S. R. Probasco, Mr. and Mrs. William Rumble, Mr. J. 
F. Sorzano, Mr. D. McN. Stauffer, Mr. J. H. Stried- 
inger, Mr. Robert Van Buren, Captain E. B. Van Winkle, 
Mr. and Mrs. John F. Ward, Mr. Charles D. Ward, Mr. 
L. B. Ward, Mr. Arthur M. Wellington, Mr. and Mrs. 
Thomas D. Whistler, Mr. and Mrs. Henry C. Meyer. 


TO WILLIAM 


It is unwise to- 


. ADDRESS OF DEALERS IN ASBESTOS AND 
PIPE-COVERINGS WANTED. 


BUFFALO, N. Y., December 14, 1887. 

Sir: Iam desirous of entering upon the business of 
covering steam.pipe with asbestos and hair-felt. I am 
unable to get information trom local dealers as to the 
address of nrms supplying that class of goods. I have 
read your valuable paper since ’81, and now beg, as a 
favor. that you give me the desired information. 

Information wanteo concerning asbestos, plaster, in bar- 


rels; asbestos, fibrous, in sheet ; hair-felt, cifferent thick-. 


nesses; mineral wool, other than Cleveland make. 
F. J. To. es, 
262 N. Division Street. 


[Referred to our readers. You will find in our adver- 
tising columns firms who deal in these materials. | 


EIGHTEENTH ANNUAL REPORT OF THE 
MASSACHUSETTS STATE BOARD OF HEALTH. 


UNDER a State act of 1886, the State Board of Health of 
Massachusetts has been re-established upon substantially 
the same basis as that which it had eight years ago, 
although with increased duties and powers. The organi- 
zation of the new board was effected in May, 1886, and 
the eighteenth annual report of the board before us really 
covers a period of but four months, and is interesting 
rather because of the indications which it gives of the pur- 
poses of the board than as a record of work accomplished. 

. It contains, besides the general report, a special report 
of the results of an inquiry into the transmission of in- 
fectious diseases through the medium of rags made by Dr. 
Charles F. Withington ; reports on food and drug in- 
spection ; weekly mortality reports; reports on the 
health of towns, and a ‘‘ Manual for Boards of Health.” 

The report of Dr. Withington is a carefully prepared 
paper embodying the results of extensive research, and as 
Massachusetts consumes one-third of all the rags used 
for manufacturing purposes in this country, it is evident 
that his field of inquiry was large enough to give valuable 
results. The magnitude of the interests involved may be 
inferred from the fact that the census of 1880 showed that 
in that year the consumption of rags by the paper in- 
dustry amounted to 157,917 tons, and the value of the 
product to $55,109,914. About forty per cent. of the 
rags thus used come from foreign countries, and it is with 
regard to these imported rags that the controversy as to 
the necessity for using a patent system of disinfection 
has chiefly occurred. 

Dr. Withington gives a detailed account of the methods 
of collecting and handling rags, a historical sketch of the 
disinfecting regulations, and statistics of the health of 
paper mills and their vicinity so far as probably affected 
6y rags. Theconclusion, as summed up in the report of 
the board, is that ‘‘in Massachusetts no _ infec- 
tious disease has ever been traced directly to the 
medium of imported rags, except small-pox, and that 
disease in a very few instances only. Not a single 
case of scarlet fever, typhoid fever, diphtheria, cholera, or 
anthrax has ever been shown conclusively to have been 
transmitted by rags imported as such from countries out- 
side of the United States.” Dr. Withington remarks that 
‘* despite the fact that cholera is not known to have ever 
been conveyed to this or any other country in foreign baled 
rags, it is a reasonable precaution to prohibit the landing 
in any United States port of rags gathered in epidemically 
infected localities. * * * Such prohibitions should be 
limited to the time and place of epidemic infection; but 
all necessary precauticns should be taken to make sure that 
rags shipved from a healthy port were not gathered or 
baled in an infected place.” He points out that systematic 
enforcement of vaccination and revaccination among paper- 
mill operatives is the only safeguard against the chief 
danger from rags, ani that ‘‘as domestic rags comprise 
more than half those used, and represent a still larger pro- 
portion of the infection likely to be carried, it follows that 
they should participate in whatever disiafection is thought 
necessary. 7 Ais fact points to the paper mill as the proper 
place for making such disinfection,” The italics are ours 

The reports on ford and drug inspection by the officer 
of.the board are, as usual, very valuable. This branch of 
sanitary work has been better managed in Massachusetts 
than in any of our States, and the reports of work done 
contain substantial new information rather than quotations 
from foreign authorities and declamatory statements about 
the way people are being poisoned. 

The reports on the health of towns are chiefly of local 
interest, and educational in character. 

The ‘‘ Manual of Health Laws” is a summary of all 
laws and decisions up to date, and seems to be an excel- 
lent piece of work. An important part of the report is 
that relating to the water-supplies of the State, which is 
noticed in our editorial cclumn. 

The people of Massachusetts are to be congratulated 
on their present State Board of Health. Its plans for 
future work are wise, and on broad lines, and every 
facility should be given to it for carrying them out. 


THE CLOCK AND BELL TOWER COMPETITION. 


THE forty-four designs for the ‘‘ Memorial Clock and 
Bell Tower on a Village Green,” entered in competition 
for the gold and silver medals of the Architectural League 
were on view to art writers on the 14th inst. at 10 West 
Twenty-third Street, the office of the Secretary. One 
design was thrown out for want of compliance with the 
programme. | 

All drawings were signed with motto or cypher, and the 
name and address of the authors will not be known until 
the evening of the reception, the 17th. 

The gold medal was given to a design bearing a cypher 
of three towers charged upon a shield; the silver medal 
to the design signed ‘‘ Tuxedo,” and honorable mention 
to ‘‘ Mephistcpheles,” *‘ Villager,” and a T charged upon 
a shield, the whole surrounded by a laurel wreath. 

The gold-medal design is a low square tovtr pierced at 
the base by four broad arches. The walls are boldly bat- 
tered and the tower is crowned by a belvidere covered 
with a low pyramidal roof. The large arches are in cut 
stone, while the walls are built of the rough field boulders. 

The effect is quiet, simple, and unpretending. The 
whole structure is some twenty feet square at the base, 
and perhaps not over thirty-five to the topof the roof, and 
eminently fitted to the conditions of .the problem. 

The perspective is rendered in pen and ink in a most 
masterly manner ; indeed, it is a pleasure to see such a 
strong, Vigorous, and dignified drawing in these days of 
childish mannerisms among draughtsmen.  __ 

The only objectionable feature in this design is the 
enormous size of the wrought-iron clock-dial, it being 
perhaps twelve feet in diameter at a height of twenty from 
the ground. 

The silver-medal design is a rather labored and delicate 
pen-and-ink drawing of a tower crowned by an ugly con- 
cave roof of too high pitch. Itis designed to be executed 
in brick and stone in a style modelled after the French 
manoires. 

Above the first story the front of the tower sets back, 
one corner being carried up asa turret. It would be sup- 
posed that this would contain the staircase, but upon 2n 
inspection of the plan it is found to be put to the purposes 
of acloset. A feature, charming in itself, is thus ren- 
dered abortive. The design, however, well merited the 
second place by reason of its general fitness. 

Of those honorably mentioned the design of ‘* Mephis- 
topheles”’ ranks first. It is a beautifully rendered water- 
color of a tall stone tower, strongly influenced in design 
by the clock-towers of Lombardy. 

The treatment of the top—two bells in two arches, the 
whole under one arch and a roof and backed by a belvi- 
dere—is charming in its picturesqueness, while yet re- 
strained and dignified. The tower is too tall, somewhat 
‘‘ wire-drawn”’ in fact, while the portico at the entrance 
is weak, almost childish. Had a quarter of the height 
been taken out of this tower it would probably have se- 
cured the second place. 

These three designs are far and away the best. 
The two other designs mentioned are great, square stone 
towers, strongly influenced by the Gothic, that of ‘‘ Vil- 
lager” being the best. 

Other designs worthy of note are those bearing the 
motto ‘Seats of my Youth, etc.”, which, it is strongly 
suspected, is by the author of the gold-medal winner, 
‘*Quilp,” in Romanesque; ‘‘Cacelia von Donatello” (séc), 
in the same style; ‘‘ Nobody,” ‘‘ Romano,” ‘‘ Simplex,” 
who has just missed a good thing; and ‘‘ Time Flies,” a 
beautiful pen-and-ink drawing, but a most ill-considered 
design. 

Asa whole, the competitors have missed the spirit of 
the programme, but have at the same time made careful 
studies, and with marked and creditable success. 

It is worthy of note that the designs receiving the 
medals are both rendered in pen and ink, while the men- 
tioned drawings are all in color. Whether it is owing to 
conditions obtaining at this special exhibition, or extend- 
ing throughout draughtsmen generally, cannot be stated, 


but it seems true that our young men are stronger with 
the pen than with the brush. The result of this first 
competition has been very satisfactory, and augurs well 
for those to come. 


THE chief of the German Admiralty has issued instruc- 
tions that. as whole black pepper absorbs moisture, steel 
pens, keys, and small iron and steel articles should be 
stowed with black pepper to preserve them from rust on 
board ship. White pepper does not possess such hygro- 
scopic properties. 
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WORCESTER, MASS., PLUMBING ORDINANCE. 
ADOPTED NOVEMBER 25, 1887. 


SECTION t. The Board of Health may license proper 
persons to carry on the business of plumbing. . 


SEC. 2. No person shall carry on the business or do 
any work of plumbing, unless he shall have first obtained 
a license and registered his name and place of business in 
the office of the Board of Health, and notice of any 
change in the place of business of a registered plumber 
shall be immediately given to said board. Provided, that 
this section shal] not apply to employees while working for 
licensed plumbers. | 

Sec. 3. Every dwelling-house where a public sewer abuts 
the estate shall be supplied with a water-closet for every 
fifteen persons, conveniently located and constantly sup- 
plied with water. All water-closets constructed after the 
passage of this ordinance must besupplied with water from 
a special tank or cistern, not used for any other purpose, 
unless permission has been first obtained from the Board 
of Health to use ogher fixtures. It shall, in all cases, be 
connected directly with the general or common drain-pipe 
of the house. ‘The cqmmon drain-pipe shall be sepa- 
rately and independently connected with the public sewer, 
wherever such sewer is provided, and if there is no such 
sewer, with a properly constructed cesspool of a capacity 
spor by said board. 

Ec. 4. Where it is necessary to lay soil pipe under the 
ground, it shall be of tbe quality known as ‘* Extra Heavy 
Pipe.” The length passing through the walls of the build- 
ing shall also be of extra heavy pipe. All cast-iron pipes 
must be sound and free from holes and other defects, ofa 
uniform thickness and of not less than the weights speci- 
fied below for the corresponding diameters, and before use 
shall be thoroughly coated inside and out with coal-tar or 
an equivalent substance. 


External diameter, ordinary pipe : 
2inches 334 pounds per foot. 
«sé 


3 4% ae 06 
4 te 6% os 06 
5 sé 8 “se 6 
6 iT} 10 ee ee 


Extra heavy pipe, external : 


2 inches 5% pounds per foot. 
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Drains and soil pipes through which water and sewage 
is used and carried shall be of sound iron when within a 
building. and for a distance of not less than five (5) feet 
outside the foundation walls thereof. They shall be 
securely ironed to walls or laid in trenches of uniform 
grade, or suspended to floor-timbers by strong iron hangers 
or as the said board may direct. They shall have proper 
fall towards the drain or sewer, and soil-pipes shall be 
carried out through the roof, open and undiminished in 
size, to a distance not less than two (2) feet above the roof 
or as the said board may direct. Changes in direction 
shall be made with curved pipes, and all connection with 
pipes shall be made with Y-branches. . Every waste-pipe 
used for conducting waste-water from sinks or other fix- 
tures shall be carried through the roof, open and undi- 
minished in size, to a distance not less than two (2) feet 
above the roof or into soil-pipe above highest fixture. 


SEC. 5. Rain-water leaders must never be used as soil, 
waste or vent pipes, and when connected with soil or drain 
pipe shall be suitably trapped. 


Stc. 6. Sewer soil-pipes or waste-pipe ventilators shall 
not be constructed of brick, sheet metal or earthenware, 
and chimney flues shall not be used as such ventilators. 


SEc. 7. Joints shall be run with molten lead, packed 
with oakum, and thoroughly calked and made tight. 
Connections of lead pipes with iron pipes shall be made 
with brass ferrules, properly soldered and calked to the 
iron. 

Sec. 8. Every sink, basin, bath-tub, water-closet, slop- 
hopper, and every fixture having a waste-pipe shall be fur- 
nished with a trap. Traps shail be protected from syphon- 
age or air-pressure (when such make of trap is used that is 
liable to syphonage) by special ait-pipes of a size not less 
than the waste-pipe; but air-pipes for water-closet traps 
shall be of not less than 2 inch bore. Air-pipes Shall be 
run as direct as practicable, and shall not be of less than 
4-inch bore where they pass through the roof. ‘I'wo or 
more air pipes may be comnected together or with a soil- 
pipe ; but in every case of connection with a soil-pipe such 
connection shall be above the upper fixture of the building. 


Sec. g. Waste-pipes from refrigerators, or other recep- 
tacles in which provisions are stored, shall not be con- 
nected with a drain, soil-pipe or other waste-pipe, unless 
such waste-pipes are provided with traps, suitably venti- 
lated; and in every case there shall be an open tray 
between the trap and refrigerator. 

Sec. ro. Pipes and other fixtures shall not be covered 
or concealed from view until after the work has been exam- 
ined by the said board, and the plumber shall notify said 
board when the work is sufficiently advanced for inspec- 
tion. 

SEC. 11. No steam-exbaust shall be connected with any 
soil or waste pipe or drain which communicates with a 
public sewer. 

Sec. 12. A grease-trap shall be placed under the sink 
of every hotel, restaurant, eating-house, or other public 
cooking establishment. 


SEc. 13. For every license granted under the provisions 
of this ordinance there shall be paid to the clerk of the 
Board of Health the sum of one dollar for the use of the 
city. 

SEc. 14. All previous ordinances, rules and regulations 
inconsistent herewith are hereby repealed. 


MILWAUKEE ORDINANCE PROVIDING FOR 
SAFETY IN THEARES, ADOPTED 
DECEMBER 5, 1887. 


THE Mayor and Common Council of the city of Mil- 
waukee do ordain as follows: 


SECTION I. It shall be unlawful for any person, persons, 
or corporations to hereafter use or permit to be used any 
building or structure for the purposes of theatrical or pub- 
lic entertuinments in the city of Milwaukee, unless the 
provisions hereinafter contained shall have been fully 
complied with, and any person who shall be convicted of 
violating the provisions of this ordinance shall forfeit 
the sum of not more than one hundred nor less than twenty- 
five dollars. 


Sec 2. All buildings used for theatrical or public 
entertainments shall have a water stand-pipe and water- 
plug to be placed on the stage or platform, or in its im- 
mediate vicinity, which shall be connected with the water- 
pipes of street-mains in the street corresponding with 
stand-pipe and with the hose-coupling of the fire depart- 
ment of the city of Milwaukee, and shall be put in under 
the direction and to the satisfaction of the Chief of the 
Fire Department and Inspector of Buildings. 


SEC. 3. Standard hose of the kind used by said fire 
department shali be attached to such stand-pipe of such 
size as may be directed by said Chief of the Fire Depart- 
ment, and shall have nozzle and stop-cock attached 
thereto ; such hoze shall be of sufficient length to extend 
to the furthest limits of such building or place of amuse- 
ment, and shall at all times be kept in good order and 
repair, tested once a month under the direction of the 
Chief of the Fire Department, and filled with water, under 
pressure, for immediate use, and placed upon automatic 
reels. 

Sec. 4. All buildings used for the purposes aforesaid, 
with accommodations for one thousand or more persons, 
shall have at least one stand-pipe in the street or alley on 
the outside of the building, from ground to roof, with 
hose attachments, close to a window or door at each floor 
and gallery. 

Sec. 5. All buildings used for the aforesaid purposes 
shall also be provided with a fire-alarm telegraph appa- 
ratus,connected by the necessary wires with the headquar- 
ters of the city fire-alarm, or such other place or places 
as the Chief of the Fire Department may direct. 


Sec. 6. The manager of every theatre, or place of pub- 
lic entertainment, shall employ a man of competency, 
satisfactory to the Chief of the Fire Department, whose 
whole duty during performances within such vlace shall 


be to take charge of the tire apparatus of such theatre 


during the performance. 


SEc. 7. The cylinders used in the production of cal- 
cium light at any theatrical performance within the city 
of Milwaukee, shall be plainly marked, respectively, Oxy- 
gen and hydrogen, and the complete exterior surface of 
the cylinder used for hydrogen, and so marked, shall be 
painted or colored white, except where lettered, and the 
complete exterior surface of the cylinder used for oxygen, 
and so marked, shall be painted or colored black except 
where lettered. Any manager of any theatre within the 
city of Milwaukee who shall use, or allow to be used, at 
any theatrical performance within said city any calcium 
light, unless the person operating such light shall have a 
cettificate from some competent chemist whose comne- 
tency shall be satisfactory to the Mayor of said city, certi- 
fying that such person has been examined by said chemist, 
and that he is competent to manufacture and use calcium 
lights. 


Any cylinder used for the production of calcium lights 
shall not be charged with gas or manufactured at the 
place in which the performance is to be held. 

SEc. 8. All ordinances and parts of ordinances in con- 
flict with the provisions of this ordinance are hereby 
repealed. 





TEST OF THE.NEW HIGH-SERVICE PUMPING 
ENGINE AT MILWAUKEE. 


G. H. BENZZNBERG, City Engineer of Milwaukee, re- 
ports to the Board of Public Works that the 24-hour trial 
ran for the purpose of testing the capacity and duty of 
the two steel tutular boilers and 6,000,000 gallon 
pumping-engine, furnished by Mr. E. P. Allis for the 
High-Service Pumping Works, has been satisfactorily 
completed. His report says: 


The conditions of the contract require that the 
engine and pumps deliver 6,000,000 gallons of water 
against a pressure of 60 pounds, with a duty of 115,- 
000,000 foot pounds per 100 pounds of coal consumed 
in the boiler furnaces, without any deductions of whatever 
kind, and at a steam-pressure not to exceed 80 pounds. 

Accordingly an official test was made, the coal being 
such as is used every Way. Records of the counter, 
steam, receiver, vacuum, suction and _force-main 
gauges, and of the temperature and quantity of the feed- 
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water, were taken every fifteen minutes during the run, 
also of the quantity of the coal used and the state of the 
water in the boilers. 


The diametér of the plunger in each pump is 214 

inches and the length of stroke is 3 feet, making the theo- 
retical capacity of each pump 363.05x36+-231==56.58, or, 
for the three pumps, 169.74 gallons. The total number 
of revolutions made during the 24 hours were 38,120. 
making theoretically the amount pumped during that 
time 6,470,488 gallons, or 7.83 per cent. in excess of the 
specified capacity. 
The average pressure on the force main was 61.2 pounds. 
And on the suction main............ ..... 13.1 pounds. 
The centre of both gauges being at the same 

elevation, making the pressure due to the 


PUINIDS § 4 ciricis tian aren serene Oars Hee See xg 48.1 pounds 
per inch on the pump plunger. 
Total number of revolutions of engine............38,120 
Total number of pounds of coal consumed....... 5,075 


Total number of pounds of water evaporated.... -48,424 
Mean temperature of feed-water, 78.44 degrees, iving 


duty of engine per 100 pounds of coal consumed in the 
boiler furnaces, 


100 X 363.05 X3 X 48.1 X 38, 120 
pga MK 3118, 186, 312 foot- 


5 
Pounds, which exceeds the contracted duty by over thr 
million. 











Gas and Electricity, 


IMuminating Power of Gas in New York City. 








“te fae slau oo . » jo. oo , 
SEPSET ESE aso] Sse] S Gs |252 
Week ending ByEESE Palos EVES aEleae 
Z5G|\z00 £90 258258 300 HSS 


| 
! 
| 
| 
| 


December 10 ....... 24.32 19.55) 21.16) 28.38/ 27.€0) 25.01] 31.89 


a 
GOVERNOR JOSEPH R. BODWELL. 


GOVERNOR JOSFPH ROBINSON BODWELL, of Maine, died 
suddenly on December 15, at his home in Hallowell, Me., 
of paralysis of the heart. He had been ill for two weeks 
but his condition was not regarded as serious. 

Governor Bodwell was born on June 18, 1818, at 
Methuen, Mass. While working a farm he took steps 
that led him into a special business career in which he 
afterwards became famous. Twenty-five years ago, when 
capitalists first began to utilize the water-power of the 
Merrimac, at Lawrence, Mass., Mr. Bodwell was em- 
ployed to haul granite blocks from Pelham, N. H., for 
the construction of adam. In this capacity he became 
familiar with quarrying and working granite. From this 
beginping he was remarkably successful, rising from the 
position of humble employee, with goadstick and oxen, 
to the head of the granite buSiness in the United States. 

So small was the beginning of this granite business that 
he used to haul the stones out himself with one yoke of 
oxen. But from this modest commencement eventually 
sprang into existence the Bodwell Granite Company, 
probably the leading company of its kind in the country. 
Of this corporation, and also of the Hallowell Granite 
Company, Mr. Bodwell was the president, and it is but 
two years ago that he was reckoned as one of the richest 
men in the State of Maine. 

Mr. Bodwell was elected Governor of Maine on the Re- 
publican ticket in September, 1886, and filled various 
other political positions of trust and honor. 

Governor Bodwell was twice married, his second wife 
being a sister of his first wife. 
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Joun C. COCHRANE, 


architect, of Chicago, IIl., is 
dead. 
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-. PERSONAL. 


Mr. Rupo.PH HERING has been requested by the City 
Council of Montgomery, Ala., to examine and report upon 


the sewerage system proposed for that city by Mr. Wil- 
liamson, City Engineer. 


Mr. Epwarp E. MAGovern, Jun. Am. Soc. C. E., 
for several years in the employ of the New York Steam 
Company as Assistant Engineer in charge of the Division 
of Steam Supply, has associated himself with Mr. H. W. 
York, formerly of the United States Revenue Marine Ser- 
vice, and more recently connected with the New York 
Steam Company, as consulting engineers and experts in 


steam and mechanical matters, at 22 Cortlandt Street, 
New York City. 





CONTRACTING 


A WEEKLY RECORD 


News DEPARTMENT. 


. OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 





ARCHITECTURAL COMPETITIONS. 


GALVESTON, TEX.—The time for receiving 
plans, etc., 
extended until January 15, 1838. 


ELKTON, Ky.—Plans and specifications are 
wanted here for a school building. Address 
John O. Street. 


JovreT, ILL.—Ata recent meeting of the 
Common Council the City Clerk was author- 
ized to adver-ise for plans and specifications 
for the City Hall and Public Library building 
to be erected next spring. 


ALBANY, N. ¥.—Superintendent of Public 
Instruction Draper has received forty plans 
and specifications for school-houses, ranging 
in price trom $600 to $10,000, in response 10 
the request for modern plans, with a view of 
adoping those most suitable. No decision 
will be made as to the successful plans until 
next month. 


TRADE CATALOGUES. 


WE have received from The Gurney Hot- 
Water Heating Co., of 237 Franklin Street, 
Boston, two well-executed lithographic sheets 
illustrating the working of ‘lhe Gurney Hot- 
Water Heater. ; 
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For works for whica proposals are “are requested see also see also 
the '* Proposal Column,” pages i-iv-viii-47. 
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Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
Tre ENGINSEKING & BurtpinGc REcorD asthe suurce. 





Our readers will oblige us by notes, cl‘ppngs, or any in- 
formation which w Il put us in the way of obtaining 
early and rel able news for our ‘* Contract ng In- 
te:l, Rence. " Information of tmportance sent to 
usexciustvely, and not ecsewhere published, wilt 
be liberally paid for. 





WATER. SEWERAGE, ETC. 


Str. AUGUSTINE, FLA.—It is probable that 
the Common Council will soon decide upon a 
definite plan of establishing a sewerage system 
in this place. Investigations are now being 
made and a conclusion is expected soon, Mr. 
G, W. Atwood is at the head of the project. 


Macon, Ga.—An election is to be held here 
January 7 to decide the question of issuing 
$150,0c0 in bonds for sewerage, parking and 
street paving. 


LAWRENCE, KAN.—A _ special committee 
consisting of Messrs. Hemphill, Stone and 
Monroe, of the Common Council, have been 
instructed to confer with some competent en- 
gineer as to the estimated cost of construction 
of a city sewerage. 


Moorestown, N. J.—The Moorestown 
Water Company has not yet succeeded in pro- 
curing a water supply for the town. ‘The in- 
tention at first was to rely upon a a series of 
wells for the supply, but the scheme was 
deemed impracticable. 


New Bricuron, Mo.—The villaga author- 
ities of this place offer the East st. Louis 
Water Company $500 per year for running 
water-mains through the principal streets and 
furnishing water-plugs. ‘lhe water company 
will probably accept the proposition. 


OxForpD, N. C.—Our correspondent writes: 
‘‘ Our town is contemplating water-works by 
the spring. Mayor T. D. Crawford can give 
full information.” 


SPRINGKIFLD, O.—In answer to a request 
for information in regard to respective exten- 
sions in pipe-line here, our correspondent 
says: ‘‘ We have contracted for about a mile 
of 6-inch pipe, which we will lay down in the 
spring; also, in the near future, expect to 
make extensions of about three miles in addi- 
tion to the first named, but we are not yet 
ready to contract for same.” 

MONTGOMERY, ALA.—The question of es- 
tablishing at once an efhcient system of sew- 
erage is being agitated and important devel- 
opments may soon be expected. 


for the Sealy Hospital has been. 


_as follows: ‘*' 





DALTON, GA.—W. IT. Murdock writes us 
from this place as follows: ‘‘Some months 
since an election was held and the majority 
voted in favor of issuing $40,0C0 of 5 percent. 
bonds to build water-works. The bonds have 
not been placed, and nothing done. I am 
doing all in my power to have artesian wells 
sunk in sufficient number and capacity to sup- 
ply the town.” 


KaNnsSAS City, Mo.—Address City Engi- 
neer for details of proposed alterations in the 
Eighth Street Tunnel, 


WIARTON, ONT.—Our correspondent writes: 
““The tender of Mr. John D. Konalds, of 
Brussels, Ont., has been accepted, furnishing 
boiler, 3,400 feet of main iron pipes, 8 hy- 
drants,hose and hose reel. Work tocommence 
as soon as the frost is out of the ground, and 
to be comp! ted and in good running order by 
the 15th of Tune, 1888.” 


MILWAUKEE, Wis.—The Board of Public 
Works will expend for sewers $273,050. 


KENTLAND, IND. — Our correspondent 
writes: ‘' The town of Kentland, Ind., on 
the 18th of November voted in favor of the 
erection of water-works and the issuing of the 
necessary bonds therefor. The Fown Board 
has not taken any further steps in the matter, 
but will do so soon,” 


Fort BENTON, MontT.—Concerning water- 
works matters here our correspondent writes 
Water-works are being put in. 
Pipes all laid, and engine-house under con- 
struction.” 


Dover, N. H.—Our correspondent writes: 
“The citizens of Dover, on November 22, 
voted in favor of public water-works. It is 
now in the hands of the city government. 
Some action will be taken by them, probably 
this week, to fcrward the matter.” 

At a_ special meeting of the City 
Council held since, the issuing = of 
%275,0Cc0 of water bonds to provide for the 
construction of water-works was recommended 
and the bonds will probably be issued at 
once. 


HILvtssoro, ILL. — Our’ correspondent 
writes: ‘‘ Contract for water-works to be let 
Januarv 12, 1888. Plans and specifications 
at clerk’s office. W. R. Coats, Engineer. 
For information address George C. Bryce, 
City Clerk.” 


KEY WEST, FLA.—In answer to a question 
concerning a reported sewerage project for this 
city our correspondent writes as follows: 
‘*We have sent for George E. Waring. Jr.. 
and when he comes he will submit plans, etc.” 


GRAFTON, W.VA.—Henry S. Wilson, Esq., 
writes from this place saying: ‘' The town of 
Gratton has authorized me to make estimates 
and survey for water-works with the view of 
putting the same toa vote of the people at 
next election in March.” 


Devit’s LAKE, DAK.—Our correspondent 
writes: ‘‘ The city will. within a short time, 
have an artésian well bored and would be 
pleased to heac from anv firm in the well-bor- 
ing business. We want toemploy parties that 
can go 2,000 feet if necessary. The city will 
pay spot cash for all work contracted.” 


JerseY City, N. J.—Ata recent meeting 
of the Board of Public Works a sub-commit- 
tee of the Committee of One [Hundred of the 
Citizens’ Association submitted a report on 
the water question. The report opposed the 
changing of the present water-supply, which 
it claimed was almost as good as Croton water. 
It advised the board not to enter into a con- 
tract with any private corporation. ‘lhe 
report was filed. 


Dayton, Kv.— This place is to havea sys- 
tem of water-works. <A representative of the 
Mercer Water Co.,of New York City, isto make 
an estimate of the number of miles of water- 


pipes to be used, and the cost of putting up. 


the plant, and the probable amount of revenue 
to be derived; then a proposition will-be 
made to Council accordingly. City Clerk 
Haywood can give information. 





BROOKSVILLE, FLA.—An artesian well is 
to be sunk here. 


SHELDON, ILL.—O. Ott can give details of 
a proposed system of water-works for this 
town. It is said that the works are to be 
erected by the Illincis Central Railroad Co. 


West BRANCH. MIcw.—Water-works will 
probably be established in this place. 


FAIRHAVEN, Mass.—Joseph K. Nye can 
give information concerning a $50,000 water- 
works project for this place. 


LEBANON, Pa.—Additional mains are to be 
laid here, and the water-works system is also 
to be extended. 


MissouRI VALLEY, JOowA.—Our_ corre- 
spondert writes from here as follows: ‘* There 
has been nothing done since mv last letter 
except to appoint committees to investigate 
systems, etc.” 


ALTON, Mo.—Concerning a _ report that 
water-works were to be established here our 
correspondent writes as follows: ** No water- 
works contemplated in this town.” 


SPRINGFIELD, O.—Bids will soon be wanted 
here for 5,310 feet of water-pipe. 


FFRNANDINA, FLA.—This city has decided, 
by popular vote, to bond itself for water- 
works, and important developments may be 
expected soon. 


EUFAULA, ALA.—In_ reference to water- 
works matters here our correspondent writes : 
‘* The water-works are now being constructed, 
the stanc-pipe being complete, and the mains 
are now being placed, and we expect them to 
be in successful operation by or before Febru- 
ary, 1858. ‘The contract was awarded to 
William D, Chapin and associates of Mont- 
gomery, Ala.” 


SANDWICH, MAss.—Concerning a reported 
water-works project here our correspondent 
writes as folluws: ‘' We apply to the Leyisla- 
ture this winter for a charter.” 


ACUSHNET, Mass.—This place ts to be sup- 
plied with water from the New Bedford, Mass., 
water-works system. The work will not be 
begun until spring, though most of the pipe is 
to be purchased at once. About $20,000 will 
be expended. 


BRIDGES. 


DusLin, Ga.—On December 21 Laurens 
County will decide by vote whether or not to 
issue bonds in the sum of $15,000 to place 
bridge over the Oconee River, 


Brockport, N. Y.—A small bridge is to 
be erected here. 


HICKMAN, Ky.—It is reported that a levee 
is to be built from this place to Tiptonville, a 
distance of about fourteen miles, at a cost of 
$140,000. 


WHEELING, W. VA.—Concerning a report 
that several bridges were to be erected here, 
our correspondent writes : ‘‘No positive action 
has been taken. Mr. Linch, acting for a Mr, 
Clarke. made a proposition which our board 
refused to accept. lroposition was to give 
Clarke five years to build, and board would 
only give three, and subscribe $300,000 to the 


capital stock of same.” 


BuFFALO, N:Y¥Y.—Our correspondent writes: 
‘*A bridge is to be built over Scajaquado 
Creek. Plans are ordered. Nothing further 
will be done until next year.” 


BRIDGEPORT, CONN.—The contract for the 
erection of the new lower bridge has been 
awarded to Dean & Westbrook, of New York, 
who represent the bridge building company, 
with works at Phoenixville, Pa. The contract 
price is $67,500. The work of builcing the 
bridge will be commenced early next spring. 


Jackson, N. H.—The County Commis- 
sioners will build a bridge here. 


GRAND Forks, DAK.—A _ $50,000 bridge 
will be erected here. 


CAMDEN, ©. C.—A bridge over the Catawba 


Mount STERLING, KY.—The water-works | River isto be erected by the County Com 


question is being agitated here. 


\ 


' missioners. 


TAINTER, WIs.—A bridge is to be built 
here. 


SELKIRK, MAN.—A bridge is to be erected 


here, over the Red River. 


SANDLAKE, N. Y.—The town will build 
several bridges. 


CoLvEeN, N. Y.—An iron bridge is to be 
constructed in this city. 


GAS AND ELECTRIC-LIGHTING. 


NEw Brunswick, N. J.—There is talk of 
starting an electric lighting plant here. 


Union City, TENN.—The question of elec- 
tric lights is being agitated. 


THE Roodhouse Electric and Power Com- 
pany, Roodhouse, IIl., has been incorporated. 
Capital stock, $5 oco. Ellis Briggs and 
others, incorporators. 


HOLLAND, MICH.—It is reported that this 
place will establish an electric-light plant, 


EXETER, N. H.—Electric-lights are to take 
the place of gas here. 


CHEYENNF, W. T.—This city is to have a 
Fahwehjelm incandescent gas-light plant, sim- 
ilar to the one in use in Chicago, II. 


New LEXINGTON, O.—A new electric-light 
company will establish a plant here. 


MONTGOMERY, ALA.—The City Council 
has closed a contract with the Brush Electric- 
Light Company, of this city, to light the pub- 
lic streets for a term of five years with 100 
2,000 candle-power lights, at an annual cost 
of $15,512.50. 


HARTFORD. CONN.—The question of light- 
ing the streets of this city with electricity is 
r-ceiving the attention of the officials. 


WILLIAMSPORT, Pa.—Our correspondent 
says: ‘* |The contract for lighting the city with 
electric lights has been let to the Edison Arc- 
Light Co., of this city. Work will be com- 
menced immediately after a cecision is given 
by the City Solicitor in reference to the legal- 
ity of act of Councils in letting the same by 
resolution, instead of by ordinance — the 
Lower Branch having let the same by ordi- 
nance to the Fort Wayne Jenny Electric-Light 
Company, and the Select Branch adding 
thereto a resolution giving it to the home 
Company.” 


NEVADA CITY, NEv.—A project is on foot 
to erect an electric-light tower roo feet high 
at the Court-IIouse in this place, from which 
four lamps of 2,000 candle-power each will be 
suspended. 


STILLWATER, MINN.—A natural-gas shaft 
is to be sunk here. 


e 


Sroux City, lowa.—The Sioux City Light, 
Meat and Power Co. has been incorporated. 
Capital, $100,000. Emerson McMillin, L. 
L. Kellogg, and others, incorporators. 


LOUISVILLE, KYy.—The Louisville Electric- 
Light Co. will make improvements to its 
plant. 


RAILROADS, CANALS, ETC. 


BIRMINGHAM, ALA.—A railroad tunnel un- 


der street crossing is to be builthere. Address 
W. H. Hughes. 
OAKLAND, CAL.—Walter Blair, Samuel 


Howe, and others are at the head of the Broad- 
wav, Berkeley and Piedmont Railway Co., to 
operate a street railway here. Eight miles of 
road will be built and over $500,000 will be 
expended. 


Et Paso, TEx.—A. M. Loomis can give 
details of proposed street railroad for this city. 


OneEonTA, N. Y.—Address Alfred Morris 
for details of proposed street railway; $20,000 
is invested and to be used. 


FLUSHING, N. ¥Y.—Surveyors have begun 
operations on the street-car railroad which is 
to be established here. At the conclusion of 
their work it is probable that cuntracts will be 
let for the construction of the road. About 
ten miles of tracks are to be laid. For partic- 
ulars address Supervisor Joseph Dykes, Presi- 
dent Flushing and College Point Railway. 
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LittLe Rock, ArK.—Our correspondent 
wries: “'A charter has been graoted to the 
City Flectric Railway Company to build and 
operate lines over several miles of streets in 
this city and suburbs. They propose to oper- 
ate ordinary street railway cars and alsoa 
dummy line for the transfer of freight as well 
as passengers. Work will probably be com- 
menced in January, 1888, and at least one 
mile built the coming spring. F. J. H. 
Rickon is engineer fur the company.” 


BIDS OPENED. 


St. Louis, Mo.—Synopsis of bids for 300 
tons cast-iron coated water-pipe, opened in 
this city December 5 by the Board of Public 
Improvenjents : 
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The contrrct was awarded to the Shickle> 
Harrison & Howard Iron Co. 


MILWAUKEE, W1S.—The Board of Public 
Works cpened bids December 8 for construct- 
ing the flushing-tunnel. It will be 2,4c0 teet 
long and 12 feet in diameter. The contract 
will amount to about $113,000 
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The contract was let, on December 9, to 
William Forrestal, of Milwaukee. The tunnel 
will take 3,000,000 bricks and 12,000 barrels 
of cement. 


PITTSBURG, PA.—No bids were received by 
Controller E S. Morrow for a mud-drum and 
stand-pipe, advertised to be opened Decem- 
ber 3. ° 


New LEXINGTON, O.—The contract for 
the steam-heating apparatus, plumbing, and 
gas-fitting, with the iron-work, drainage, 
stone, wood and brick work, etc., etc., con- 
nected therewith, of the new court-house here, 
has been awarded by the Commissioners to 
Kelly & Co., of Columbus, O., at the sum of 
$8,140. 


ELIZABETH, N. J.—The Committee of the 
Common Council has awarded the contract for 
lighting the streets of this place tothe New 
York and New Jersey Globe Gas-Light Co. 
fora term of one year at a cost of $17 per 
lamp, the city reserving the right to cut off 
100 lamps and substitute electricity at any 
time. 


DULUTH, MINN.—Council has granted fran- 
chise tothe Electric-Light Company for ten 
ears to furnish 100 20-candle-power lights at 
$17.40 per light per year. The plant will be 
put in at once. 


a 


PHILADELPHIA, Pa.—At the Gas — 
bids for supplies for the ensuing year, exclu- 
sive of coal, which were opened last week, 
were opened on December 13. Bids had been 
requested for about 7,000 gas-meters, vary- 
ing in quantities from three lights to 300 
lights each, and letters were received from the 
following firms : American Meter Co.. the 
Goodwin Gas-Stove and Meter Co, and 
Helme & Mclihenny, who stated that they 
collectively would furnish meters at the fol- 
lowing prices : 

Three-light meters, $5.50 each: 5-light, $7 
each; 10-light, $9; 20-light, $12; 30-light, 
$16; 45-light, $23; 60-light, $33: 100-light, 
$55: 150-light, $85; 2cc-light, $120; and 300- 
light, $205 each. 

This isa very great increase over the bids 
of last year, when the prices were: $4.10, 
$5.20, $6.50, $0, $12.25, $18, $24.50, $39, 
$63, $83, and $£50 respectively. 

Director Wagner retused to award the con- 
tract, because of the apparent combination, 
and he declared he would reacvertise for bids. 


Boston, Mass.— Synopsis of bids for 420,- 
ooo feet, b. m., of kyanized spruce plank for 
Harvard Bridge, opened l'ecember Io by the 
Bridge Commissioners: W. S. Barker $24.39 
pec 1,000 feet; A. M. Stitson & Co., $26 50 
per 1,000 feet. ‘he contract was awarded to 
the lowest bidder. 


MILWAUKERF, Wis.—Synopsis of bids for 
furnishing the House of Correction with 
1,045,000 feet of hard-wood lumber. Cam- 
eron Bros.’ bid of $15,569.50 being the lowest 
will probably be accepted by the County 
Board. ‘She other bidders were: C. H. 
Grenlich Bros. and J. H. McCarthy. 


ISHPEMING, M1cH.—The contract for build- 
ing the ore docks at Marquette and St. Ignace 
has been let to Thomas H. Hamilton, of 
‘Yoledo. Three docks at Marquette have a 
capacity of 18,000 tons, which will be in- 
creased to 33.000 tons. Additional docks at 
St. Ignace will hold 10,000 tons. The price is 
not made public, butit is said to be the largest 
single contract of the kindever let. New docks 
will be built by the opening of navigation next 
spring. 


HAMMOND, IND. ete eatis of bids for con- 
struction of a system of water-works, opened 
December 12 by the Cit? Trustees : 
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Contract awarded E. B. Wingate. 


WINONA, M1InN.—Council has awarded fire- 
alarm system contract to Gam.ewell Electric 
Light Co., for $1 300, work to be done under 
the supervision of the City Engineer. 


CoLumBus, O.—The bids opened recently 
for the new water-works engine ranged from 
$56,000 to $90,000. 


ROSEDALE, KAN.—The Kansas City Bridge 
and Jron Company has been awarded the con- 
tract to construct a bridge here, to cost 
$33,440. 


POWHATAN, ARK. — Our correspondent 
writes: ‘* The following named architects 
presented plans, etc., in competiton for the 
new Court-liouse to be erectea here: C. G. 
Rosenplanter, Memphis, Tenn.; Orlopp & 
Kusener, Lit:le Rock, Ark.; B. J. Bartlett, 
Little Rock, Ark.; A. Weiczorek, Little Rock, 
aArk.; D. A. McKinnda, Paducah, Ky. Those 
prepared by the last- named gentleman were 
accepted and adopted.” 


IT is reported that Secretary Endicott has 
settled the controversy which has arisen in 
regard to the work of excavating the Harlem 
Ship Canal, by awarding the contract for that 
work to John Satterlee, of Englewood, N. J., 
at his bid of 93 cents per cubic yard fcr ma- 
terial above water. and $1.13 per cubic yard 
for material under water. The appropriation 
for this work amounts to $400,Coo. 


{ Bosvon, Mass.—The bids for furnishing 
i erecting the iron superstructure of 23 
spans of the Harvard Bridge across the Charles 
River between Boston and Cambridge were 
opened December 11, and are as follows: 

- King Iron Bridge and Manufacturing Co., 
Cleveland, O., Item A, $153,g00; Item B, 
4-4c. per Ib. 

keystone Bridge Co., Pittsburg, Pa., $156,- 
500; 4.6c. per |b. 

Boston Bridge Works, Boston, Mass., $16r1,- 
goo; 4.7¢. per lb. 

Union Bridge Co., New York, $161, 980: 
43¢c. per Ib. 

Cofrode & Saylor, Philadelphia, Pa., $164,- 
000; 424c. per lb. 

New Jersey Steel and Iron Co., Trenton, 
N. J.. $178,067; 5-04c. per Ib. 

W. G. Coolidge & Co., Chicago, III., $179,- 
gg0; 5.3c per lb. 

Edge Moor Iron Co., 
$179,000; 5.87c. per Ib. 

Berlin Iron Bridge Co., East Berlin, Conn., 
$183,790: 5 Ke. per lb. 

Smith Bridge Co., 
4.97c. per lb. 

Groton Bridge Co., Groton, N. Y., $189,000 
gc. per lb. 

Wrought Iron Bridge Co., 
$193,026; 5.3c. per Ib. 

Atlantic Works, Boston, Mass., 
5 3c. per lb. 

Item A includes spans I, 2, 3, 4, 5, 6, 7, 8, 
g. 10, 13. 14, 15, 16,17, 18, Ig, 20 and 21, 
and the cantilever portions of spans IT, 12 
and 22, 

Item B includes span 23 and all but the 
cantilever portions of spans 11, 12 and 22, 

Although the King Iron Bridge Company 
was the lowest bidders, the Commissioners, 
consisting of Mayor O’ Brien, of Boston, Mayor 
Russell and Mr. Leander Greeley, of Cam. 
bridge, decided that in view of the expense of 
inspecting the work of the King Iron Bridge 
Company, at Cleveland, O., and in considera- 
lion of the fact that Boston and Cambridge 
mechanics would be benefited if the Boston 
Bridge Company was awarded the contract; 
the Commissioners agreed to award the con- 
tract to the Boston Bridge Company. The 
Commission on the Harvard Bridge was a 
special one, appointed by the Massachusetts 
Legislature, for the purpose of building a 
bridge between Cambridge and Boston, and it 
had aright to make any decision that a ma- 
jority of the Commissioners might agree to; 
if, however, the bridge had been exclusively 
within the control of the city of Boston, under 
existing ordinances, the city would have been 
obliged to award the contract to the lowest 
bidder, providing he had furaished a satisfac- 
tory bond. It is expected, but not guaran- 
teed, that at least one-half the masonry piers 
of the bridge will be completed by September 
1, 1838, and the balance by November 1, 1888. 
The iron contractor agrees to complete his 
work by December 1, 1888, but that time 
may be extended. 


NEw YorkK City.—The Aqueduct Com- 
missioners have announced that the award of 
the work of constructing the Sodom dam and 
reservoir has been postponed until Monday, 
December 19. 


SANTA Fe, N. M.—Synopsis of bids for 
the completion of the Federal building in this 
city opened December 8: Ha.lack Lumber 
Company, Denver, Col., and Cavanagh & 
Hill, Las Vegas, each, $37,0co ; Berardenelli 
& Hallidino, Santa Fe, $33,800. 


PHILADELPHIA, PA.—Synopsis of bids for 
supplies for the Gas Department opened De- 
cember 13 by the Gas Bureau : 

For 200 lengths of 2-inch cast-iron pipe and 
fittings and connections: Gloucester Iron 
Works, 12c. per foot for pipe and 3c. per 
pound for fittings ; Camden Iron Works, 12c. 
per foot and 23fc. per pound; Mellert Foun- 
dry and Machine Co., 16c. per foot and 3 4c. 
per pound for fittings. 

For 3.000 lengths 3-inch cast-iron pipe the 
bids of the same firms were: 20c., 17,’5c. and 
22c. per foot for pipe, and 3c., 23/c.and 3c. 
per pound for fittings. 

For 100 lengths of 8-inch the same firms 
bid: 52, 59, and 60 cents per foot for pipe, 
and 2.47, 244, and 23% cents for fittings, and 
Donaldson Iron Co. bid 50,4c. per toot for 
pipe and 2.48c. per pound for fittings. 


Wilmington, Del., 


Toledo, O., $190,000 


Canton, O., 


$198.000; 


For 50 lengths 12-inch pipe the bids were . 
94, 95.2 cents, $1.07, and Donaldson Iron Co.. 
9314 cents per foot, and 2.47, 24%, 2X, and 
2.48 cents per pound for fitting. 

For 50 lengths 20-inch pipe the bids were : 
$1.81, $1.86, $1.90 for pipe, and 2.47, 2%. 
and 2u cents per pound for the Gloucester 
and Camden & Mellert Co.s, and I. S. Cassin 
& Co, and S. J. Cresswell. 23% and 2.65 cents 
per pound respectively for castings. 

For 635 lengths of 20-inch cast-ircn pipe and 
fittings the bids were: Mellert Foundry and 
Machine Co., $1.90 per toot and 2c. per 
pound for castings ; Camden Iron Works, 
$1.86 per foot tor pipe and 2%c. per pound 
for fittings ; McNeal Pipe and Foundry Co., 
$1.94 per foot and 2c. per pound; Glou- 
cester Tron Works, $1.88 per foot and 2.47C. 
per pound. 

For 542 lengths of 12-inch pipe the bids 
were: Donaldson Iron Co., 94.73c. per foot ; 
Mellert Foundry and Machine Co., €1.07 per 
foot for pipe, and 23¢c. per pound for castings ; 
Camden Jron Works, g5.02c. per foot and 
2%c. per pound ; Gloucester Iron Works, 
gsc. per foot and 2.47c. for castings; McNeal 
Pipe Co.. $1.01 per foot and 2c. per pound. 

For 284 lengths 8-inch pipe: Donaldson 
Iron Co. bid 51.03c. per foot for pipe and 
2¥4c. per pound for httings ; Mellert Foundry 
and Machine Co., 60c. per foot for pipe and 
23{c. per pound for fittings; Camden Iron 
Works, 59c. per foot for pipe and 2l6c. per 
pound for castings ; Gloucester Iron Works, 
54c., pipe, and 4.47c., fittings ; McNeal Pipe 
Co., 58.93, pipe, and 2%c., fittings. For the 
castings cf the last lot, I. S. Cassin & Co. bid 
2c. per pound for the 20 and 12 inch cast- 
ings and 2'4c. for the 8.inch ones. 

For the brass supplies, Charles Perkes, 627 
Arch Street, was the only bidder. For 400 
retort mouth pieces ard lids, Green's patent, 
the only bidder was James R. Floyd, at 
$28.65 each. 

For two-cylinder 30-inch boilers, 20 feet 
long, Sidebotham & Powell bid #345, and for 
two 50 horse. power horizontal tubular boilers, 
the same firm bid $1,195-1. P. Morris bid 
$1,292.50. 


GOVERNMENT WORK. 


Carson City, Nev.—Synopsis of bids for 
material to erect, ready for interior finish, the 
Court House, opened December 10 by the 
Supervising Architect of the Treasury De- 
partment: Janes H. Coster, $83,901.25 ; 
James B. Haliday, $82,987, native sandstone ; 
$87,000, Fort Scott red sandstone; E. R. 
Brainard, $92,250; E. T. Gobel, $80, 590 ; 
$€66,375, omitting all pressedand molded brick 
and substituting Carson City common brick, 
stained and painted, and omitting gran- 
ite and brownstone and substituting Bedford 
limestone. 


KeY WEST, FLA.—Synopsis of bids for 
general excavation and filling for Custom- 
House and Post Office, opened December 14 
by the Supervising Architect of the Treasury 
Department: Collin McKay Grant, $14,400; 
William D, Campbell, $21,720, additional for 
creosoted piles, $6,000. 


BELFAST, ME.—Synopsis of bids for mate- 
rials for plumbing at the Custom-Flouse 
opened December 8 by the Supervising Archi- 
tect of the Treasury Department: J. T. 
Pottle, $1,173. 


MISCELLANEOUS. 


BRENHAM, TENN.—The Mayor can give 
information concerning a fire-alarm system 
wanted for this place. 


PITILADELPHIA, PA.—The Vessel Owners’ 
and Captains’ Association has endorsed the 
movement for the improvement of Delaware 
Harcor by the removal of Smith’s and Wind 
Mill Island and has appointed a committee to 
consider plans for the removal if feasible. 


NEW INCORPORATIONS. 


THE Little Phoenix Manufacturing Com- 
pany, Chicago, Ill.; capital stock, $50,000. 
George R. Walker, and others, incorporators. 


THF Chicago Differential Electric Company, 
Chicago. IIl.; capital stock, $200,000. John 
Wallace, and others incorporators. 


THE Ames Manufacturing Company, Chi- 
cago, Ill.; capital stock, $200,000. Wilson 
Ames, and others, incorporators. 


THE Chenoweth Conduit Company, Rahway, 
N. J.; capital stock, $200,000. John Weaver, 
and others, incorporators. 


T HE New England Gas-Lighting Company 
Portland, Me.; capital, $500,000; Nathanie 
H. Shaw and others. 
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PROPOSALS. 


(Continued from page vii.) 


CAST-IRON WATER-PIPE AND SPECIAL 
CAS PINGS.—S:«aled proposals will be recesved at the 
office of the Board of Water Commissioners of the city 
of st. Paul, Mian., until December 29, for furnishing 
said city with the following, in accordance with the 
plans and apccimcations on file in the office of said 
water board. 

11,525 lineal feet of four (4)-inch pipe, with the priv- 
ilege of 2,000 feet addirional 

68.355 lineal feet of six (6)-inch pipe, with the priv- 
ilege of 15,000 feet additional. 

ar,o85 lineal feet of twelve (12)-inch pipe, with the 
privilege of 2,000 feet additional. 

3.750 lineal feet of sixteen (16)-inch pipe, with the 
privilege of soo feet addicional. 

16,125 lineal feet of twenty (20)-inch pipe, with the 
priv lege of soo feet additional. 

5,280 lineal feet of twentv-four (24)-inch pipe, with 
the privilege of too feet additonal. 

1,836 haeal feet of thirty-six (36)-inch pipe, with 
the priv'lege of so feet additional. 

Special castings, 1a5 tons, with the privilege of 
enough to lay above pipe. 

Bids must te indorsed, ‘‘ proposals for cast-iron pipe 
and speciais,’’ and addressed to the undersigned. 

John Caulfield, Secretary Board of Water Cummis- 
moners. 


HARBOR WORKX.—Proposals are wanted at 
Washiogton, D. C., until January 3, forthe :mprove- 
ment of the Harbor of Pernambuco. Address J. Au- 
gus* P. di Costa. Charge d’ Affairs of Braz |, at the 
Brazihan Legation, Washington, D. C., or at the 
Brazilian Consulate General, New York City. 


PAVING.—Proposals are wanted at Danbury Conn., 
for paving certain streets with granite. Untt] Decem- 
ber28. Address Chas. H. Wilcox, Warden. 


WATER WORKS.-Proposals are want-d at Gal- 
veston, Texas, until Jaruary 16, for furnish:ng mat- 
erials and constructing Water Works accord ng to 
py pares plans. Address Aibert Weis, Water Works 

ommiussioner. Galvestoa, Texas. 


DESIGN FOR SOLDIERS’ MONUVENT.— 
Valentine Clowes, rr0o Fulton Street, Hempstead, 
+. Wants artists and others to present to him ap- 
propriate designs for a soldiers’ monument, to be set up 
in the c*metery in that viilage. ‘The competition will 
end Dec. 20. 


MUNICIPAL BUILDINGS—Proposals are wanted 
at Toronto, Can.. unril Jan. 2, for Municipal Build- 
ings. Address John Jones, Chairman Court-Huuse 
Committee, City Hall. 


IRON PIPES, CASTINGS —Pruposals are want- 
ed at Albany, N Y., unt! January 3, for furnishing 
& quantity of tron pipe. Address A. Van Deweer, 
Preatdent, Special Wat-r Commission. 


PUMPING ENGINES. —Bids will be opened by 
the Board of Public Works of Milwaukee on Dec. 22 
for Pumping Engines for the new flushing tunnel. 


WATER PIPFE.—Proposals are wanted at Milwau- 
kee, Wis., for 2000 tons water pipe; no date specified. 
Address 5. H. Benzenberg. 


FIRE HYDRANTS.—Proposals are wanted a 
Milwaukee for roo fire-hvdrants ; no date specified. 
Address S. H. Benzenberg. 


COURT-HOUSE.—Pro 
ka, Cal., until January 9, for the construction of the 
fourth section of the Court-House in that city. Ad- 
dress J. F. Coonan, County Clerk. 


COLLEGE BIILDING.—Proposals wanted at Ark- 
adelphia, Ark., for bu:lding colleges. Until December 
20. Address J. C. Saunders. 


COURT HOUSE.—Proposals wanted at Lincoln, 
Nebraska. Until January 3. Address O. C. Bell, 
County Clerk. 


IRON FITTINGS.—Proposals are wanted at Mil- 
waukee, Wis, for iron fittings for cownty jail. Ad- 
dress Frederick Wilkins, County Clerk. . 


LIMESTONE, ETC.—Proposals wanted for 1,000 
tons of lunestone and 300 tons of svenite, at Ottawa, 
Ontano. Nodate specified. Address City Engineer. 


WATER WORKS.—Proposals are wanted at Hills- 
boro, Ill., until January 12, 1888, for a complete 
ayeces ot water-works. Address Geo, C. Bryce, City 

lerk. 


SAW MILL MACHINERY.—Proposals are wanted 
at Darlington, 1. T , until December 27, tor saw mill 
machinery, according to specificat ons in the hands of 
Gilbert D. Wiliams, U, S. Indian agent. 


PAVING, ETC. — Proposals are wanted at Tor- 
onto, Canada, until December 20, for paving and other 
street work, Address W. H. Cariyle, Chairman Com- 
mittee on Public Works. 


Is are wanted at Eure- 


BRIDGES.—Proposals are wanted at Nashville, 
Tenn., until Dec. 28, for building bridge acr: ss the 
Stone River, at Stewart’s Ferry. Address John Over- 
ton, Nashville, Tenn. 


CAST-IRON PIPE.—Propocals are wanted at Man- 
chester, N. H.,unti) January 2, for a quantity of cast- 
iron pipe. Address Charles Ke Walker, Supcrintend- 
ent Water-Works. 


BUILDING PIER.—Proposals are wanted at New 
York C ty, until December 22, for removing old pier 
aod ourlding a new one, at the foot of Fracklin Street, 
North River. Aderess Department of Docks, Pier x, 


WATER-GATES.—Proposals are wanted at St. 
Paul, Minn., until December 28, for the following 
wate r-gates: 10 23-inch. with the privilege of 5 addi- 
tiona'; 25 4-1nch, with the privilege of 10 additional; 
125 6-:nch, with the priv‘lege of 50 additional: 15 1a- 
inch, with the privilege of 5 addit‘onal; 2 16-inch, with 
the privilege of 3 additioual; 16 20-inch, with the priv- 
ilege of a addit onal; 2 24-inch, with the pnvilege of 1 
additiona:; 2 36-inch, with the privilege of x addi- 
tional. Address John Caulfield, Secretary Buard of 
Water Commissioners, 


SEWERS AND SETREET-WORK. -~Proposals are 
wanted at New York City, until December 28, tor 
laying sewers 1n certain streets; also, other street- 
work. Address Department of Public Works. 
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PLUMBING.—Proposals will be received at the 
office of Will A. Freret, Supervising Architect, Wash - 
ington, D. C., until December 20, for the labor and 
materials for plumbing, etc., for the sanitary improve- 
ment ot the United States Treasury Building. 


MASONRY.-— Proposals are wanted by Thomas C. 
Veale, of Athens, Tenn., until December 20, for the 
stone masonry of a hotel. 


SCHOOL BUILDING.—Proposals are wanted at 
Baltimore, Md., until December 21, for the erect’on of 
the Colored High and Grammar School building. Ad- 
dress ). Theo. Oster, Inspector of Buildings. 


BRIDGE.—Proposals are wanted until February 
for building a bridge over the Heuse River, in Craven 
County, N.C. Address the Register of Deeds, New 
Berne, N.C. 


WATER-WORKS. — Proposals for a system of 
water-works are wanted at Hoopeston, III. 


STEAM-HEATING, ETC.—Proposals are wanted 
at Brooklyu, N. ¥.. until December 22, for improve- 
ments to steam-heat'ng and ventilating apparatus at 
insane asylum. Addr-ss F. B. Cadly, Clerk for Kings 
County Supervisors, Brooklyn, N. Y. 


PUMPING MACHINERY.—Proposals are wanted 
at Milwaukee, Wis., unt’l December 22, for construct- 
ing, deliverit g. and erecting, etc., suitable pumping- 
machinery for the Milwaukee River Flushing Tunnel 
according to specifications; also steam-engine and 
boilers. Address G. W. Porth, Comptroller. 











Building Intelligence. 





We solicit from each and every one of our readers infor- 
mation relating to projected buildings in therr lo- 
,cality, and should be giad to receive newspaper 
cl‘ppings and other items of interest. 

ABBREVIATIONS.—4 s, brown stone; dr, brick; dr st, 
brick store ; 4s dwe//, brown-stone dwelling; apart 
house, apar® uent-house fen, tenement: ¢, each 
9. owner: a, architect: 6, builder: /7, frame. 





NEW YORK. 


Ss 127th, 100 w 8th av, br flat; cost, $18,- 
000; o, John W Haaren; a, John C Burne. 

225-229 E 43d. 3 br flats; cost, $66,000 all; 
0, M Mahond & E Coyne, a, Herter Bros. 

123 Baxter, br flats; cost, $20,000; 0, Au- 
gust Ruff; a, Kutzer & Rohle. 


26 Henry, br flat: cost, $16,000; o, Harris 
Silberman; a, J Boekel & Son. 


N w cor Southern Boulevard and 177th st, 
2 fr dwells; cost, $7,000; 0, F A Kerker; a, 
J H Valentine. 


N w cor qth av and rroth, 4 br flats: cost. 
$80,000 all; o, Peter F Mallon; a, Geo C 
Baggs. 


Ss 125th, 80 e 5th av, 3 br flats and stores: 
cost, $100,000 all; 0, Adolph Kert; a, D & J 
Jardine. 

S w cor Wilson av and 137th, fr dwell; cost, 
$13,0c0; 0, Robt Hall; a, F Finty. 


34 Hudson, br dwell and store: cost, $15,- 
000; o, H C West; a, J C Babcock. 
ALTERATIONS—NEW YORK. 
329-331 Broadway, construct elevator shaft 
of iron and terra cotta, with skylight on top; 


cost, $7,000; trustee, J L Barclay; m, George 
Vassar & Son. 


BROOKLYN. 


Ewen, e s, 25 s Montrose av, br st and 
dwell; cost, $8,000; 0, Sebastian Missig; a, 
F J Berlenbach. 


1250 3d av, br store, offices, lodge room; 
cost, $20,000; o, E P Day; a, Louis A Hoo- 
mer. 

N s Nassau av, 25 e Monitor st, 5 fr dwells; 
cost all, $12,000; o and a, Samuel Sief 

S wcor 3d av and 46th st, br store and 


dwell; cost, $7,000; 0, Catherine Mickel; a, 
not given 


169-71 Troutman st, 2 fr tens; cost all, $o,- . 


000; o, John Jung; a, Th Engelhardt 

S w cor Prospect st and Flushing av, 3 fr 
dwells and stores; cost all, $12,000; o, Chas. 
Rissler; a, H Vollweiler 


Ns De Kalb av, 150 w Stuyvesant av, 4 
br dwells and stores; cost all, $28,000; o, Mrs 
S W Post; a, same as above 


W s De Kalb av, 100 w Stuyvesant av, 2 
br dwells and stores; cost all, $14,000; 0, JF 
Sullivan; a, same as above 


N s 50th st, 100 w 3d av, 11 fr dwells; cost 
all, $24,200; o, John H O’ Rourke; a, W H 
Wirth 

Ss Halsey st, 25 e Ralph av, 9 br dwells; 
cost all, $49,500; 0, Walter Hopkins; a, David 
Acker & Son 


N s Van Buren st, 100 e Lewis av, 5 brick 
dwells; cost all, $25,000; o, Sam’l R Walters; 
a, I D Reynolds 


W's 6th av, 20 s 5th st, 10 br dwells; cost 
oh e220) eo, Thomas Butler; a, W. H. 
irt 


BUILDING INTELLIGENCE. 
N s Prospect av, 370 e 7th av, 3 fr dwells; 
cost all, $9,000; o and a, S M Fickett 


E sist st, 80 n Grand st, br warehouse 
store; cost, $14,500; 0, C H Tiebout; a, W. 


. Wheeler Smith 


N s Prospect av, 295 e 7th av 5 fr dwells: 
cost all, $15,000; o and a, S M Fickett 

Dodworth st, n s, 200 e Broadway, br cork 
factory; cost, $30,000; o and a, S A Padd- 


_ vet. 


ALTERATIONS—BROOKLYN, 


Brooklyn av, s w cor Fulton, add on story, 
also br extension; cost, $8,000; 0, J F Hen- 
drickson; a, I D Reynolds. 


38-44 Ross st, br flat; cost, $10,000; 0, Peter 
and Jas Young 


CHATTANOOGA, TENN.—Montgomery 
av, school-house, brick, stone trimmings, 
slate, plain floors; cost, $18,000; 0, city of 
Chattanooga; a, R Hunt; b, M I Eastman. 


PHILADELPHIA, PA.—Director Wagner 
has prepared plans for the erection of a 
large new gas-holder at the Fifteenth Ward 
works, and bids for the construction thereof 
will shortly be asked. 


ASHLAND, WIS.—A §s50,000 mining ma- 
chinery manufacturing plant will be put in. 
John McCann, of Bessemer, is interested. 


BOSTON. MASS.—Washington and Devon- 
shire, offices for newspaper purposes; cost, 
$160,000; 0, C U Cutting, trustee: a, 
Bradlee, Winslow & Wetherell; b, T E 
Stuart & Co. 


Rogers av, near Ruggles st, locomotive 
house; cost, $40,000; 0, B & P R R Co; 
a, Geo F Folsom; b, David Connery & Co. 


455-457 Beacon, 2 br dwells; cost, $22,- 
ooo; 0, A H Caton; a, J H_ Besarick: b, 
owner. 

233 Commonwealth av, brick dwell; cost, 
$50,0 0; o, Wm C Rogers; a, Rotch & 
Tilden; b, Geo G Nichols. 

441 Beacon, br dwell; cost, $20.000; 0, 
Alden Avery, a, Geo A Avery; b, owner. 


408 Beacon,ebr dwell; cost, $25,000; 0, 
Dr B M Hodges; a, Allen & Kennedy; b, 
David Connery & Co? 

3€9 Beacon, br dwell; cost, $20,000; 0, 
Alden Avery, a, Geo A Avery; b, owner. 


410 Beacon, br dwell; cost, $22,000; 0, 
J T Burr, Jr; a, Cabot & Chandler; b, Chas 
A Dodge. 


20 Gloucester, br dwell; cost. $75,000; 
o, Mrs C F Adams; a, Peabody & Stearns; 
b, Woodbury & Leighton. 


266 Beacon, br dwell; cost, $45,000; 0, 
Eliza B Skinner; a, Shaw & Hunnewell; b, 
L D Wolcott. 


18-26 Columbus av, brick stores; cost, 
$8,000; o, Wm Prescott; a, Alden Frank: 
b, Geo Nowell. 


WASHINGTON, D. C.—152-54 D st, 325 
2d st, S E, 3 3-story br bldgs; cost, $14,- 
200; 0, Walters & Meigs; a, G B Phelps; b, 
W E Keefer 

208-16 F st, N E, 5 2-story brick bldgs; 
cost, $7,500; 0, J W Phillips; a, W W 
Danenhower 

Takorna Park, 3-story fr bldg; cost, 
$10,000; 0, Henry Cady; a, Leon Dessey; 
b, Henry Cady 

1436 Mass av, 3-story br bldg; cost,$12,- 
ooo; 0, K Crissey; a, H E Page; b, Bur— 
goyne 

1438 Mass av, 3-story: br bldg; cost, 
$11,500; 0, H Dunlap; a and b, same as 
above 

436-42 3d st, 4 2-story br bldgs; cost, 
$8,000; 0, W C Durall; a, J T Crismond 

35 less than $7,000 in value 


KANSAS CITY.—No bldgs costing $7,000 
and over this week. 


$7,000 


ST PAUL, MINN.—Exchange, nr St Peter, 
3-story br school; cost, $25,000; o, Church 
of the Assumption 


PHILADELPHIA.—Calvert, bel Orchard, 
dye house; b, Chas W Platt 


Lancaster av, w 39th, .br office bldg; 
Wartman Grau, contractor 


8th and Whitney 4-story br store and 
dwell; b,.L J Hurst 


20 dwells less than $7,000 each 


103 costing less than’ 
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COUNCIL BLUFFS, IOWA:—The Nonpa 
reil will erect a $100,000 building. 


TATE SPRINGS, TENN.—Address Mr. 
Thomilson for details of large hotel which 
he proposes to erect. 


INDEPENDENCE, MO.—It is reported 
that a $100,000 hotel will be built here. 


JANESVILLE, WIS.—Engineers are sur- 
veying for a water-power four miles south 
of Janesville. A 600-loom cotton mill will 
be built by Eastern capitalists. 


GRAND RAPIDS, MICH.—A public build- 
ing is to be built by the Kent County Board 
of Supervisors, at a cost of $200,000. 

The city will erect a large fire and police 
station to cost about $20,000. 


ST. JOSEPH, MO.—A central station will 
be erected in this city tor the police and fire 
departments. The building will be fitted 
with all modern improvements and cost 
about $25,000. 


LITTLE ROCK, ARK.—A $50,000 Masonic 
Temple will be erected in this city. 


EAU CLAIRE, WIS.—The Y. M. C. A. is 
to erect a building to cost $40,000. It will 
have a theatre, gymnasium, bath-room, etc. 


WORCESTER, MASS. — Nothing 
$7,000 in value to report this week. 


over 


PROVIDENCE, R. I.—Anthony av, n s, 4 
fr dwells; cost, $8,000; o and a, R A Glad- 
ding. 

9 permits for less than $7,000, 


BUFFALO, N. Y.—Plans for buildings 
amounting to $14,500 have been filed this 
week. 


ROCKVILLE, CONN.—Cor Park and 
School, br and stone town hall and memo- 
rial hall; cost. $70,000; a, Richmond & Sea- 
bury, Springfield, Mass; b, contract not let. 


MILWAUKEE, WIS.—Garfield av, br ven 
church; cost, $17,000; 0, German Metho- 
dist Episcopal Society; b, Riesen Bros. 

Milwaukee, br dwell; cost, $7,000; 0, 
Wm Thwaits. 


A Meinecke’s new house on Milwaukee st 
will cost $12,000 instead of $10,000 as re- 
ported last week. 


6th, br dwell; cost, $7,000; o, H Van 
Ryn. 


g bldgs less than $7,000. 


MILWAUKEE.—Depot; 0, C& NWRR; 
a, Cobb & Frost. 


CHICAGO, ILL.—154-55 Michigan av, br 
addn to store; cost, $12,000; 0, W F. Richie; 
a, 1 L Tarbel; b, Prath & Nieterlik. 


N e cor Randolph and Central av, pas- 
senger station; cost, $12,000; o, IIl Cent 
R R; a, J Nocquet. 

87 Astor, br dw; cost, $9,000; 0, W H 
Warren; a, Cobb & Frost; b, L Weick. 

143-45 Douglas av, br store and flats; 
cost, $9,000; 0, W I. Bigley; a, Treat & 
Foltz; b, Nicholson & Weber. 

292-96 Wood, br addn to dws; cost. $14,- 
000; o, Presbyterian Hospital; a, S V Ship- 
man; b, C W Danier. 


BOSCOBEL, WIS.—Ruka Bros. Mfg. Co. 
will build an $18,000 wagon factory, foundry 
and blacksmith shop. New engines will be 
purchased. 


BALTIMORE, MD.—Portland nr Greene, 1 
3-story br warehouse; 0, W Reisinger & 
Son. 

Preston nr Proctor al, 3 3-story br bldgs; 
o, F H Shalters. 

Eager nr Gay, I 3-story br bldg; 0, Geo 
Kirschenhofer. 

218 Harrison st, 1 3-story br bldg; 0, Sol- 
omon Harris. 

Sturling nr Monument, 1 3-story br bldg; 
o, Geo Schilling. 

Portland nr Tremont, § 3-story br bldgs; 
o, Chas H Markland; b, same. 

Orleans nr Central av, 1 3-story br bldg; 
o, Jno Geo Eichler. 


Central av nr Hoffmann, 1 3-story b 
bldg; o, Mary F Cole. 


Caroline nr Preston, 2 3-story br bidgs; o, 
I G Magarity & Co. 
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NEW YORK, DECEMBER 24, 1887. 


LONDON, JANUARY 7, 1888. 


THE RAPID-TRANSIT PROBLEM IN 
NEW YORK. 


In the brief comment in last week's issue on 
the communication from ‘“ Inter-Metropolitan ”’ 
regarding the rapid-transit problem in this city, 
we Stated that we welcomed the proposed Elm 
Street tunnel on the principle that “half a loaf 
is better than no bread.” ‘This has brought out 
a letter from an engineer who is familiar with 
the underground roads of London and the ele- 
vated viaduct roads of Berlin. In it he com- 
mends what he calls Mayor Hewitt’s plan of a 
viaduct road on the east and west sides of the 
city. He says: 

‘“ The Mayor is right after all in what appears to be 
his factious opposition to the Elm Street improvement, 
for an underground road is not what is wanted in New 
York. If you go underground, you lose natural light and 
air, and no artificial means will ever make up the loss. 
One has only to use the London underground and the 
Berlin viaduct in the same week, so as to make fresh com- 
parison, in order to appreciate this fully and remember it 
long. The ultimate solution of the rapid-transit prob- 
lem must lie in two roads, one on the east side and one 
on the west, of solid masonry, at a height not less than 
18 nor more than 50 feet above street grades, of strength 
to carry four tracks and 35-ton locomotives. Any- 
thing else will be a half-way measure, like the present 
affairs on stilts, which, in barely ten years, have outgrown 
their usefulness.” 

For the information of our correspondent, 
and those of our readers who may not be aware 
of the fact, we would say that this journal has 
advocated substantially this system for several 
years back, and our unwillingness to oppose an 
underground rapid-transit scheme was due solely 
to our appreciation of the imperative needs of 
further facilities for getting up and down town ; 
and, as we stated, we had rather have “half a 
Joat than no bread.” In our tissue of January 
28, 1886, we stated in an editorial on this sub- 
ject: 

‘* It is certain that the requirements of rapid transit are 
not fulfilled by railroads on the surface of the ground, on 
which heavy motors, noisy in their operation, run at high 
speed, as they do in the suburbs of Boston, New York, and 
Philadelphia. They are not fulfilled by passenger cars, 
heated by coal stoves, and swept by a draught of cold air 
from a tilting transom over the end door, as is the barbar- 
ous custom on the Pennsylvania and Hudson River Rail- 
roads. They are not fulfilled by iron trestles built over 
public streets and too flimsily constructed to carry motors 
of sufficient power to draw the necessary loads and yet 
carrying machines which are so noisy in their operation as 
to be a frightful nuisance. Still less can the necessary 
conditions of comfort and health be fulfilled by any sub- 
terranean structure, such as is suggested for Broadway. 
We believe that the day is rapidly approachimg when large 
cities will be traversed by viaducts constructed on prop- 
erty exclusively dedicated to that purpose, and on which 
trains of cars wil! be propelled at high speed through the 
open air by nearly noiseless motors, two tracks being 
devoted to long distance and two to short distance travel.” 


Capitalists who have hitherto furnished rapid- 
transit facilities for New York have wanted the 
inducement of being able to water the stock and 
make money in other ways than by carrying 
passengers. This has, no doubt, had the effect 
of making it a difficult matter to secure capital 
to build a road for the prospective earnings of 
capital honestly expended. We are inclined to 
believe that before money will become so cheap 
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in this country as to secure its employment in 
this legitimate way, this city’s growth and pros- 
perity will be retarded, unless the city itself un- 
dertakes the construction of these highways. 
We therefore look with favor on the suggestion at- 
tributed to Mayor Hewitt that the city now build at 
least one of these highways and lease it on fair 
terms to some corporation who will operate it for 
the convenience of the public and a reasonable 
return. The great cost of such an undertaking 
and its unquestioned value to the city, to say 
nothing of the compensation to be reasonably 
expected for the lease, would seem to make it 
quite as proper an object on which to expend 
the public funds as the widening or opening of 
a street or the construction of a bridge. Some 
provision, however, should be made that would 
insure the payment of the greater portion of the 
annual cost by the property owners of the upper 
part of the city, who will undoubtedly derive the 
greatest advantage. 


MUNICIPAL BUILDING METHODS. 


A RECENT editorial in the Syracuse Standard, 
discussing the architectural competition invited 
for the proposed additions to the New York 
City Hall, treats the whole matter so forcibly 
and well that we cannot refrain from giving our 
readers the benefit of some of it, as the prin- 
ciples enunciated apply to a much wider range 
of cases than the specific one that called it forth. 

After a friendly notice of the views recently 
expressed in this journal on the same topic, the 
Standard goes on to say: 

‘* It is the old story of beginning economy in building 
by employing a poor architect, for no good architect will 
have anything to do with a competition in which the best 
design is almost certain to be thrown out by the incompe- 
tent committees which usually manage big municipal or 
State jobs of building, and when, even if accepted, the 
recompense is inadequate to the expense. The truth is, 
that a first-rate architect can build a handsomer and more 
convenient structure for six million dollars than a fourth- 
class architect is able to build at all; but a public building 
committee, nine times out of ten, prefers to save a few 
thousand doilars on an architect, and expend from one 
hundred thousand dollars to millions of money in partially 
adapting an inherently bad building to purposes for which 
the architect apparently never intended it.” 

This, unhappily, has been too often illustrated 
in New York City to require any further com- 
ment from us, and New York’s shortcomings in 
this respect are brought out in even stronger 
light by our contemporary by contrast with the 
more sensible methods pursued by her sister city 
up the river: 

‘‘ Albany, when she built a City Hall, went to work 
precisely as a gentleman of wealth and taste proceeds 
when he purposes the erection of a house. He gives to 
the best architect he can find an idea of the purposes and 
general character of his future residence, together with an 
estimate of its cost, and leaves the details to the architect. 
That is a sufficiently simple plan, and by it the best results 
are accomplished. In the construction of municipal and 
State buildings it is as well to give all architects an 
opportunity to compete for the commission of furnishing 
plans, but prizes of sufficient size to compensate the best 
architects for their trouble should always be offered, and 
the building committees, contrary to custom, should be 
composed of gentlemen who know the difference between 
the Stonehenge and the Renaissance style of architecture. 
The ignorance of building committees is proverbially 
colossal, and would be ridiculous were it not sinful.” 
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It is earnestly to be hoped that the committee 
having this matter in charge will realize the 
greatness of their opportunity and be inspired 
thereby to take adéquate means to fully and sat- 
isfactorily accomplish their task, for, to quote 
again from our Syracuse contemporary, 

‘* New York will soon be the greatest city in the world, 
and it must always remain the metropolis of the Western 
hemisphere. Its new City Hall will last for several hun- 
dred years, unless it tumbles in, or future generations be- 
come ashamed of it and tear it down. There is enough 
architectural talent in New York City to construct a 
splendid building that shall be a worthy monument to this 
rich and progressive generation. Instead, the city is quite 
as likely to have an unsightly pile of stone and iron as 
badly adapted to the uses of a municipal building as the 
genius of ignorance and bad taste can make it. If Mayor 
Hewitt were always as wise as he sometimes is, he would 
not sanction the present system of competition among 
fourth-class architects for the construction of the worst 
possible building at the greatest possible expense.”’ 


THE THIRD ANNUAL EXHIBITION OF THE 
NEW YORK ARCHITECTURAL LEAGUE. 

THIS exhibition was opened on Saturday evening, De- 
cember 17, with a reception to Mr. Richard M. Hunt, the 
newly elected President of the American Institute of 
Architects. 

The rooms, at the Fifth Avenue Art Galleries, 366 Fifth 
Avenue, were crowded all the evening by members and 
their friends, making of the reception a most brilliant suc- 
cess. The private view was quite a secondary matter, 
seeming merely an opportunity embraced by the League 
to express its respect for and do honor to the guest of the 
occasion. 

The rooms, three in number, are used for this exhibition 
for the first time and are exceedingly well adapted to their 
purpose. 

The first and second rooms. after entering, are devoted 
to the display of purely architectural work, while the third 
contains the work in the allied arts—viz., decorative 
sculpture, decorative painting and design, tapestries, 
leather and metal work, inlay, and all that goes to the fit- 
ting and furnishing of the interior. 

In the first room, at the right on entering, are the forty- 
three designs submitted in competition for the gold and 
silver medals, which have already been noticed in these 
columns. The jury of award announced the names of the 
winners at the reception. The gold medal to James A. 
McLeod, of Minneapolis, Minn.; the silver medal to W. 
B. Mundie, of Chicago, Ill., and honorable mention to 
Julius Harder, 237 Broadway, New York City, William 
C. Noland, 212 South Third Street, Philadelphia, and Tim- 
othy F. Walsh, Cambridge, Mass. 

It will be noticed that but one of the selected designs is 
from New York, while both the medals have gone to the 
West. 

Almost all of the south wall of this Srst room is given 
up to the beautiful drawings of the great Hotel Ponce de 
Leon, at St. Augustine, Fla., by Carrere & Hastings, 
architects. The drawings, in both pen and ink and water 
color, are by Blum, Rosenberg, and Bucher. In this room 
also may be noted No. 300, a very clever etching of 
Trinity Church, this city, from Trinity Place, by Henry 
S. Ihnen; No. 267, model in plaster of the salon in house 
for G. J. McGourkey, in this city, by John H. Duncan, 
architect ; the absence of color on the plaster is to be re- 
gretted. No. 284, Sanitary Geography, by Edward Potter, 
- a very queer drawing, with several yards of text attached, 
the whole meaning something which ‘‘ no fellow has been 
able to find out ;’”” No. 277, two photographs of the in- 
terior of William F. Weld’s beautiful house at Brookline, 
Mass., by E. M. Wheelright. It is a pity that they were 
not colored drawings. 

Going into the second room, which contains the greater 
number of the architectural drawings, one is immediately 
struck by the comparative absence of representations of 
work of any magnitude. With the exception of No. 204, 
an unsatisfactory drawing of the not very satisfactory 
tower for the new Madison Square Garden, by McKim, 
Mead & White, No. 197, the New York Life Insurance 
Company's building in Kansas City, by the same archi. 
tects, the same company’s building in Montreal, by 
Babb, Cook & Willard, and a few large country houses, 

the rest of the drawings are of small and comparatively 
unimportant work. This, without doubt, will strike th, 


unprofessional observer ; but it is to be accounted for by 
the actual unimportance of the work of the past year. 

At the entrance to this second room, on a stand by the 
door, is a very interesting and curious drawing, No. 314A. 
This is the original suggestion of George Washington 
to his architect for the design of Mount Vernon ; drawn 
by George Washington and loaned by Mr. S. L. M. Bar- 
low. On the back of the sketch is this note: ‘If this 
plan should be adopted the doorway here marked need 
not (as the hall is already built) be cut now—it may be 
cut hereafter.” 

About the entrance to this room is the series of beauti- 
ful drawings, Nos. 1-33, of the English cathedrals. 
These are by Joseph Pennell, and loaned by the Century 
Company, and are in pen and ink and gouache, and most 
excellent examples of this mode of rendering architectural 
subjects. 

Nos. 33 and 37 are lovely color drawings of Moorish 
Interiors, by Louis Tiffany. No. 43 aclever church at 
Saratoga, by A. Page Brown. No. 47 a beautiful pen- 
and-ink drawing, by Henry New, of W. D. Sloan’s house 
at Lenox, loaned by THE ENGINEERING AND BUILDING 
ReEcorD. No. 59 is amost surprising drawing of ‘'A 
Garden House,” by E. L. Wakeman, which was evidently 
hung to fill a space. It had better been hung with its 
face to the wall. 

No. 88 1s a beautiful drawing in color of a Venetian 
palace, byS. W. Meade. The delicacy and charm of this 
is admirable. 

. John FI. Duncan has, in No. gg, a clever drawing, in 
color, by C. S. Luce, of his house for G. J. McGourkey. 

No. 121 is a large pen-and-ink drawing, by W. C. 
Hazlett. of the Orange Heights Hotel, by Arthur D. Pick- 
ering. The design is very fine—a great simple stone 
building, flanked by two massive towers, the whole rising 
from a sheer rocky wall, the entrances being supposably 
from the other side. 

The post of honor in this room has been given to some 
drawings made by Richard M. Hunt when he was a 
student at the Ecole des Beaux Arts and drawing in the 
atelier of M. Lefeul. Chief among these is a series done 
for the French architect when he was completing the 
Pavilion de la Bibliothéque of the Louvre, begun by 
Visconti. The others are drawings in a competition Ecole 
projet. 

Just to the right of these are some very interesting draw- 
ings by John Ruskin and J. M. W. Turner, loaned by 
Charles Eliot Norton. One of the Ruskins, No. 170, a 
part of St. Mark’s, Venice, is in the master’s best style. 

No. 184 is a drawing in pen and ink, by Charles 
McKim, of McKim, Mead & White’s design for the Cam- 
bridge Library. It is a very beautiful and delicate draw- 
ing of a charmingly quiet and dignified design. 

No. 217 is a lovely drawing, by Prentice Treadwell, of 
Bruce Price's design for the great hall inthe house of 
F. W. Sharon, in California. Mr. Treadwell also has 
several other drawings of interior subjects, all of which are 
in excellent color. 

C. Howard Walker shows two very nice color drawings 
of his church at Springfield, Mass. 

Bruce Price hasa fine pen-and-ink drawing of a house 
at Tuxedo in No. 86, and another in ‘‘ Stone Acre,” New- 
port. 

Mr. Luce has some of his charming water-colors in No. 
135, a cottage at Jamestown, and also in some drawings 
he has made for George Martin Huss. 

Drawings by W. M. Kendall, Wilson Eyre, Jr., Rossi- 
ter & Wright, A. W. Brunner, C. I. Berg, W. C. Haz- 
lett, Cass Gilbert, J. A. Schweinfurth, Rotch & Tilden, 
are also worthy of note. 

It is surprising, and somewhat disappointing, that the 
profession outside of New York is so slightly represented. 
With the exception of half a dozen from Chicago and St. 
Paul, the same number from Boston, a few from Phila- 
delphia and a handful scattering, the exhibition is entirely 
from this city. Itis a pity it is so, since the League, 
though local in its voting membership, is open to all per- 
sons interested in architecture or the allied arts, and would 
gladly receive, and in fact seeks, for contributions to its 
annual exhibition. 


The loan collection, which has been under the immediate 
care of Messrs. John Gellatly, H. O. Avery, and Fred- 
er'ck Crowninshield, isin the third room, and a very beau- 
tiful and instructive collection it is. The position of honor 
is given to Mr. St. Gaudens’ plaster Jas-relief of the late 
H.W. Bellows, D.D. This sculptor also exhibits the 
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Schiff children, while Mr. Hartly has his 4as-relief ot 
Lincoln. 

The Associated Artists show several tapestries from 
designs by Dora Wheeler. ‘* Penelope” is exceedingly 
nice. Some of the others are not. Mr. John La Farge 
shows a series of sketches for windows and studies for 
figures in windows, together with some Japanese views, 
allin most lovely color. Mr. T. W. Dewing has his 
exquisite figure of ‘‘ The Symbolic Angel.” Mr. F. S. 
Church is represented by several of his poetical works 
loaned by John Gellatly. One of these has a most inter- 
esting carved Italian frame. 

W. H. Low's fine series of drawings illustrating Keat’s 
‘“‘Odes and Sonnets ” are most exquisite in their delicate 
drawing. 

There are also some fine stamped and embossed leathers 
and leather-work loaned by Yandell & Co., which, together 
with inlaid work, painted panels—those by Jac. Gallaud, 
fils, are very nice—embroidered stuffs, from the Associated 
Artists and the Society of Decorative Art, wrought iron 
and brass, etc., etc., making a very gorgeous show. 

As awhole, the exhibition is the best we have yet had in 
this country. What the architectural part of it lacks in 
interest it more than makes up in size. 

There is, perhaps, a littlewant of plan in hanging, but 
that is more than counterbalanced by the effect that has 
been obtained. 


THE NEW YORK ASSOCIATION FOR IMPROV- 
ING THE CONDITION OF THE POOR, AND 
THE HOSPITAL SATURDAY AND SUNDAY 
ASSOCIATION. 


THE fourty-fourth annual report of the New York Asso- 
ciation for Improving the Condition of the Poor oppor- 
tunely makes its appearance at this time when charitably 
disposed persons are considering the mediums through 
which their gifts may do the most good to the deserving 
poor. The economy and intelligence with which this 
society’s affairs are managed entitle it toa liberal sup- 
ort. 

It is gratifying to note their commendation of the efforts 
of the Health Department under the presidency of Mr. 
Bayles to improve the character of the tenement-houses. 
We advise all persons interested to send for a copy of this 
report to John Bowne, 79 Fourth Avenue, New York 
City. | 





The Hospital Saturday and Sunday Association also re- 
minds the public that the time is approaching for taking 
up their annual collections in behalf of the hospitals of 
New York City. Last year’s collections in churches of 
all denominations amounted to $33, 784.66, and from trades, 
professions, and other sources $20,267. During the past 
year the hospitals assisted by this association cared for 
13,920 bed patients of whom 10,157 were free patients, 
besides operating upon or giving medical aid to 119,124 
free dispensary patients. Persons who recognize the 
value of the work of our hospitals will do well to place 
their donation in the hands of this association. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


RAILROAD MEN’S BUILDING, NEW YORK.-——R. H. ROBERT- 
SON AND A. J. MANNING, ARCHITECTS. 


THE Railroad Men’s Reading-Room, shown this week 
in our special and detail illustrations, in this city, was 
built by Mr. Cornelius Vanderbilt for the use of the 
operatives of the New York Central Railroad. 

The building consists of two distinct portions, a corner 


pavilion on Forty-fifth Street and Madison Avenue, and a 
wing facing upon Madison Avenue. The first division 
includes a gymnasium in the basement”; on the first floor, 
the entrance-hall, offices, and staircase: on the second, 
class-rooms; and above this the janitor’s apartments. 
The basement plan of the wing shows the various baths, 
the water-closets, and the boiler-room. Over these are 
the social-room, reading-room, and the library, and be- 
neath the roof of the wing is the great hall. 

The roofs are covered with dark-toned red tile. The 
walls are built of yellowish mottled brick. The principal 
angles, the circular heads and jambs of doors and win- 
dows and the sill-courses are laid in red brick. Terra- 
cotta is extensively used for cornices, raking courses, 
panels, crestings, finials, and at arch imposts. The inte- 
rior is finished in hard wood. 

The special domestic engineering features of this 
building are discussed elsewhere. 

The architects were Messrs. R. H. Robertson and A. J. 
Manning, of this city. 





INTERIOR OF RAILROAD MEN’S BUILDING. 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 


No. XXVIII. 


(Continued from page 42.) 


HEAD-HOUSE ON THE NEW CROTON AQUEDUCT AT 
SHAFT 22. 


IN a previous article we have given a description of 
plant and its location relative to the shafts, and will now 
illustrate and describe ahead-house, built over a shaft, in 
which the appliances are located for transmitting down 
the shaft the power which has been generated in the 
plant, so as to facilitate the discharge of material ex- 
cavated in the headings, and to receive all building ma- 
terial required for constructing the tunnel which is deliv- 
ered for that purpose. 

The frame of this head-house is secured by the ordinary 
mortise and tenon joint, in connection with iron bolts 
(that are three-quarters of an inch in diameter) at points 
indicated in the illustrations. 

This head-house is constructed in the form of a parallel- 
ogram, the dimensions of the exterior being 19 feet 6 
inches by 10 feet, and the ground plan of the sills is 
shown in Fig. 1. At a@a@_ short posts are indicated, to 
which one end of the cross-beams 4 # are bolted, forming 
part of the support for three platforms, 7, ¢ and 7, to be 
hereafter described, which can be seen in Figs. 2 and 3. 

In Figs. 1 and 2 4 6 represent the guide-posts and 
guides; the latter, being shown in black, are bolted to the 
guide-posts, both extending from bottom of tunnel to the 
plates of head-house. The guide-posts on one side are 


6x12 inches, but on opposite side, where they are secured | 


to a I2xI2-inch timber forming part of the frame, the 
guide-posts are 3x10 inches. The guide is 24%x3 inches 
and fits in a groove provided in the sides of cage-frame, 
thus compelling the cage to move at all times in a 
vertical position. On these cages the employees as well 
as all material trom excavation in the tunnel or for con- 
struction are transferred either down or up the shaft as cir- 
cumstances may require. 

In Fig. « ¢ ¢ represent the galvanized sheet-iron pipes, 
12 inches in diameter, used as a conduit from blower to 
supply fresh air to the tunnel or to draw foul air from it. 
At d@ the location of compressed-air pipe, § inches in diam- 
eter, is given, and at ¢ the discharge-pipe from pumps 
located by the sump at foot of shaft. The black circle 
between d and ¢ indicates the steam-pipe that delivers the 
steam to operate the pumps, and / ‘shows the electric- 
light wires. 

Figure 3 represents a side elevation and Fig. 2 a sec- 
tional view of head-house. The plates & are similar in 
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plan and detail of construction as the sills, the only differ- 
ence being that the posts a a only extend to tipple plat- 
form and therefore have no connection with the plates. 

The plan of the tipple platform z was illustrated and 
described on page 291 of Vol. 16, and, therefore, it is un- 
necessary to repeat description here. Tipple platforms 
similar in plan were built at each end of the head-house and 
are both utilized when a full force is working in the 
headings. 

The braces / / are composed of 6x8-inch timber and 
extend from sill to plate, let into the posts m m six 
inches, and made flush with them. These braces are 
securely bolted to posts 2”, mm, and g g by iron bolts 
three-quartersof an inch indiameter. The opposite side of 
frame corresponds in details of construction. Small angle 
braces 6x6 inches, indicated at o in Fig. 2, are placed 
at each end to protect the two end bents from lateral 
motion. 

The posts g g, Fig. 3, are braced as shown in Fig. 2. 
The braces are bolted where they cross each other 
and bolted also at top and bottom to the posts against 
which they rest. These braces, extending as they do from 
top to bottom of the head-house frame, firmly secures this 
frame from any possible cross strains that it may be called 
upon to resist. 

The longitudinal strains are also equally well provided 
for by the braces 7 /, also extending from sills to plates, 
and bolted at centres to the posts ™ m, and the ends to 
posts # # and gg. 

The Otis hoisting-engine used at this shaft to operate 
the cages is located at the northerly end, and about 
twenty-eight feet distant, the wire ropes » and s extending 
to it. A plan of the relative position of the hoist to shaft 
was given on page 676, Vol. 16, to which the reader is 
referred. To further secure the frame of head-house from 
longitudinal strains in operating the cages, as the maxi- 
mum strains will be in the direction of the hoist- 
engines, alditional braces, indicated at f, have been 
placed at the northerly end, firmly secured to top of frame 
and anchored inthe ground about twenty-two feet from 

There are two of these braces, one at 
each corner at end of frame, eight feet apart, but distance 
between them diminishes to five feet at end of tipple 
platform. The windlass zw, used in operating the tipple, 
is attached to these braces, as the height is convenient for 
that purpose, but the windlass on the platform at southerly 
end of head-house is supported on vertical standards. 

The sheaves /, #, and wv rest on 12-inch timbers, shown 
at yin Fig. 3 and in section at Fig. 2. These timbers 
are securely bolted to frame by 1 %-inch rods, indicated by 
dotted lines x at seven different points in Fig. 3. 

A careful inspection of Figs. 2 and 3 will show the 
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detail of the roof sufficiently clearly, therefore making a de- 
tailed description unnecessary. The roof projects beyond 
the frame three feet at each end, thereby increasing the 
protection to the mechanical appliances in the head-house 
from northerly and southerly storms. The sides of the 
frame are covered with boards laid in a horizontal posi- 
tion. 
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The corner standards resting on the plates supporting 
the roof are 4x6 inches, but the intermediate standards are 
2x4 inches, all being capped by a scantling 4x6 inches on 
which the rafters rest, but the latter are 2x4 inches. 

The platform extending the entire length of head- 
house indicated at 7 in the longitudinal view, Fig. 3, in 
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plan Fig. I, and in section Fig. 2, is intended for the 
use of the man who operates the cages, as the Otis hoist 
is controlled by a hand rope the same as an ordinary ele- 
vator. This platform is accessible by a flight of steps, 
which can be located at any convenient point. 


(To BE CONTINUED.) 


PAVEMENTS AND STREET RAILROADS. 


No. XXII. 
(Continued from page 37.) 


SPECIFICATION FOR WOOD PAVEMENT, PARISH OF 
ST. GEORGE. * 


THE specification given below is one of the best recently 
written for wood pavements in London. Among the 
things to be noted are: the requirement of a space next 
each curb to allow for expansion; The requirement that 
the contractor give his own levels, etc., and making him 
responsible for their accuracy ; the six months’ mainten- 
ance without charge ; the repair by the contractor of all 
openings in the street, at a fixed price per yard; the 
sweeping and cleaning of footways during progress of the 
work ; and, lastly, that the contractor shall be present 
‘whenever required, for the purpose of measuring and 
ascertaining the quantity of work performed,” or else that 
he shall accept the measurement then made by the sur- 


veyor. ‘ 


PARISH OF ST. GEORGE, HANOVER SQUARE, LONDON. 


Specification for Paving with Wood the Carringeways 
of Buckingham Palice Road (from the Grosvenor 
Hotel to Eburv Bridge), Condutt Street, Half-Nloon 
Street, Pimitco Road, Queen Street, and Wilton Road. 
— George Livingston, Surveyor. 


1. Description of pavement and mode of laving.—The 
pavement is to be composed of creosoted blocks, cut from 
the best yellow deal of first quality, g inches, 8 inches, 
and 7 inches long by 6 inches deep and 3 inches wide; no 
block to be more than g inches nor less than 7 inches in 
length. Each block to be cut perfectly true in size and 
shape. The jointsto be filled in with mastic asphalt of 
approved quality to a height of at least 3 of an inch, 
measured from the bottom of the block, the rest to be 
filled in with Portland cement grouting, and no joint to 
be more than 3% of an inch in width. The blocks laid 
transversely are to be only laid to within 3 inches of the 
curb on each side of the street (to aliow for expansion), 
the space so left to be filled in with Portland cement and 
sand, as shall be directed, but subsequently made good 
with blocks if necessary. No paving to be commenced on 
any portion of the foundation until six clear days after the 
concrete has been laid. 


2. Creosoted blocks, — The whole of the blocks used in 
the work to be creosoted ¢ by a mixture of pure creosote, 
G. oil, and pure distilled tar, in proper proportions as shall 
be approved, but no blocks shall undergo this process 
until they have been first inspected and approved of by 
the surveyor, or other authorized officer ; and the surveyor 
shall have full power, notwithstanding such inspection, to 
split in two any reasonable number of blocks selected in- 
discriminately from those brought on to the works, and to 
reject any that he may consider unfit for use; the same to 
be at once removed by the contractor. 


3. Excavation.—The contractor to excavate the whole 
of the present macadamized roadways to the required 
depth to form foundation and pavement, such of the old 
macadam as the surveyor Shall approve, if sifted and mixed 
with Thames ballast, to be used for concrete ; the surplus 
to be the property of the contractor, who shall at once 
remove the same at his own cost. 


4. Cement.,—The whole of the cement supplied for the 
works must be of the best quality, and from an approved 
manufacturer, and must conform to the usual tests to the 
satisfaction of the surveyor. 


5. Concrete.—The concrete to be composed of Thames 
ballast (mixed with such of the old macadam and in such 
proportions as the surveyor shall approve) in the propor- 
tion of 7 parts by measure of hard core to 1 part by 
measure of cement; the surface to be finished off toa 
smooth face with concrete 1 inch in depth, composed of 
Thames sand and Portland cement, in the proportions of 
3 of sand to I of cement, and to be Jaid a depth of not less 
than 6 inches over the whole area of the street (from curb 
to curb), and to be composed of the best Portland cement, 
subject in everv respect to the approval of the surveyor. 


6. Old paving stone.—All the paving stones in channels 
and crossings, etc., to remain the property of the vestry, 
at whose expense they will be taken up and removed. 


GENERAL CONDITIONS. 


7. Contractor to provide all materials, labor, tools, ete.— 
The contractor shall provide all materials, labor, tools, 
tackle, implements, etc., for the proper execution of the 
works. Alli the materials used to be the best of their re- 
spective kinds, and applied in the most workmanlike and 
substantial manner possible, and to the entire satisfaction 


* This pavement mentioned in the specification was laid intwo 
contracts at prices respectively of 8s. and 8s. 2d. per square yard. 


+ The surveyor considers that all blocks should be creosoted under 
a pressure of ro to «2 pounds per super foot. 


of the surveyor. The blocks shall be of the best yellow 
deal, of first quality, and the surveyor shall have full power 
to reject any materials which he may consider unfit to be 
used in the work. 


8. Setting out.—The contractor to set out and keep cor- 
rect the works in every particular according to directions 
he may receive from time to time, and to be responsible 
for the correctness of the same throughout the whoie term 
of the contract. 


9. Maintenance after completion.—The contractor is at 
his own expense, and without charge to the vestry, to 
maintain the wood pavements, together with their founda- 
tions, in a state of perfect repair to the satisfaction of the 
surveyor to the vestry, for a period of six months from the 
date of completion of the entire work. 


10. Afaintenance by the Vestry.—Should the vestry 
determine itself to maintain and repair the pavement of 
any or allof the streets at the expiration of the period 
during which the contractor is to keep it in repair free of 
charge, he is to be bound, if so required by the vestry, to 
execute such repairs as he may be called upon to make at 
a price per superficial yard to be hereafter agreed upon. 
In all cases the old materials are to become the property 
of the contractor, and to be carted away by him without 
expense to the vestry. 


11. Repairs over gas, water, and other trenrhes.—The 
contractor is, during the term of his contract, and at any 
time after its expiration, if so required, to repair, within 
twenty-four hours after notice, all :lamage done to the 
pavement by, or in consequence of, the operations of gas 
or water companies, or other public or private bodies, or 
by the vestry itself, and heis to do the work for such com- 
panies, or others, at a price per superficial yard (to be 
stated in his tender) measured as repaired. All old mate- 
rials to become the property of the contractor, and to be 
removed by him at his own expense. 


12. Cleaning and sanding surface.—TVhe vestry is to be 
at liberty tocleanse the pavement with water or by swecp- 
ing or scraping cither by hand or by machines or in any 
other way it may be deemed expedient, and may also strew 
the surface with fine sand, gravel or other materials with 
aview to prevent slipperiness, and the contractor is to 
have no claim for increased wear of the pavement should 
it result from the usage of such material, or from any mode 
adopted for cleaning the*surface. 


13. Fencing, watching, and lghting.—The works are 
to be carefully fenced, watched, and lighted, during their 
progress, both by day and night, by the contractor at his 
own expense. 


14. Footways to be kept clean.—The contractor is to 
sweep and keep clean footways from ballast or any other 
material, so far as may be practicable during the execu- 
tion of the works. 


15. Injury to curbs and footwiys.—Should any portion 
of the curb stones or footway pavements be injured or dis- 
placed by the contractor’s workmen, they are to Le rein- 


stated at the contractor’s cost by the workmen of the 


vestry, and such cost mav be deducted from any sums then 
due or that may become due to the contractor. 


16. Injury to sewer, gas, or water mains,—Should 
any injury be done either to the sewersor their appliances, 
or to gas or water pipes or their appliances, by the con- 
tractor’s workmen, the damage is to be made good at the 
contractor's expense, and the cost thereof may be deducted 
from any money then due, or that may become due to the 
contractor. 


17. Refixing gas and water boxes at altered levels, 
— The parish workmen will raise or lower as may be re- 
quired all water or gas boxes, gully grates, manhole 
covers, etc., to suit the new pavement at the expense of 
the vestry. 


18. Dismissal of workmen for misconduct.—The con- 
tractor is to dismiss from the work any agents, workmen, 
laborers or others in his employ for misconduct, if required 
to do so by the surveyor. 


19. Services of notices upon contractors.—All notices 
to the contractor, his foreman or agents, shall be deemed 
to be duly served upon him by their being delivered per- 
sonally to any of his agents, or sent by post to his offices 
for the time being ; and notice of such offices or the con- 
tractor’s address is to be left with the surveyor to the 
vestry. 


20. lVorks to be executed as the surveyor directs. —The 
work is to be executed in such manner, lengthwise and 
widthwise of the streets, and at such times as the surveyor 
may direct, and be carried on in such a way as will least 
impede the business of the neighborhood and the public 
trathc, and so as not to obstruct or endanger passengers, 
animals, or vehicles more than may be absolutely necessary. 


21. Works to be done to the satisfaction of surveyor.— 
All work ts to be executed and maintained throughout the 
contract to the satisfaction of the surveyor to the vestry 
for the time being, whose directions as tothe work required 
and manner of performing the work are to be abided by ; 
and his opinion on all points, both as regards execution 
and maintenance, and as to the moneys due to the con- 
tractor, shall be binding, final, and conclusive 


22. Clerk of Works, etc.—The contractor is to obey the 
instructions given him by the clerk of works to the vestry, 
the surveyor’s assistants, or other competent persons who 
may be deputed by the surveyor to superintend any part of 
the works. 


23. Contractor to re-execute improper work.—lTf any part 
of the work shall at any time, in the opinion of the sur- 


veyor, be imperfectly executed, the contractor is, at his 
own expense, on the requisition in writing of the surveyor, 
to remove the same and replace it with good sound work 
to the satisfaction of the surveyor. 


24. Upon nevlect to re-execute work.—Should the con- 
tractor, forthe space of forty-eight hours after receiving in- 
structions from the surveyor, neglect or refuse to execute 
or amend any of the work which he may have improperly 
executed, or should fail to complete the work in time, or 
to maintain the work properly during the contract term, 
the vestry shall have full powerto execute the work them- 
selves, by their own workmen, or agents, and deduct all] 
expenses incurred from any moneys that may be due or be- 
come due to the contractor, or may recover the same as 
the law directs. 


25. Contractor responsible foraccidents and losses to the 
Vestry.—The contractor, during the whole term of his 
contract, shall be held responsible for all accidents which 
may take place by reason of his works, or for want of re- 
pair inthe pavement which he may undertake to maintain, 
whether notice of need of repair shall have been given to 
him or not ; or for delay in executing repairs over openings 
made by the vestry, or others, after due notice has been 
given to him to make such repairs ; and he shall indemnify 
and hold the vestry, and its officers, harmless against all 
actions, claims, compensations, losses, costs, and charges 
whatsoever in respect of the paving works, or anything 
arising out of the contract. And the vestry shall have 
full power to deduct the amount of such costs, losses, etc., 
accruing orarising out of suchaccidents and compensation, 
or from any defect or omission on the part of the con- 
tractor in maintaining the pavement in a suitable condition, 
or performing the repairs in a suitable manner, and the 
vestry shall further have power to recover such amounts 
from the contractor as the law may direct. 


26. Zime of completion,—The contractor is to com- 
plete and finish the work according to the provisions and 
true intent and meaning of this specification, fit and ready 
for public trafhe, within the following time from receiving 
the order from the surveyor to commence the work—viz.: 
Buskingham Palace Road, within eight weeks; Conduit 
Street, within four weeks: Half-Moon Street, within three 
weeks; Pimlico Road, within four weeks; Queen Street, 
within two weeks; and Wilton Road, within three weeks. 
And the contractor shall forfeit the sum of £5 per day by 
way of liquidated damages for any delay beyond the speci- 
hed time and the vestry may deduct the same from any 
moneys that may be then due, or become due to the con- 
tractor; but should the contractor be unable, owing to 


- bad weather or other unavoidable causes, to proceed with 


the works, then such extension of time may be granted as 
the surveyor may think fit and reasonable. 


27. Measurementof work.—Upon the completion of the 
work, the contractor, by his agent or foreman, is from 
time to time, whenever so required by the surveyor, to 
attend at such time and place as shall be named by him 
for the purpose of measuring and ascertaining the quan- 
tity of the work performed, and in default thereof, the 
surveyor shall be at liberty forthwith to measure and ascer- 
tain the quantity himself, and his decision as to the quan- 
tity shall be final, binding, and conclusive upon all 
parties. 


28. Payment,—No payment shall be made by the ves- 
try to the contractor for any work done or materials 
brought upon the ground until the surveyor shall have 
certified in writing that the work is completed according 
to the provisions of this specification, and to his entire 
satisfaction. 


29. Alode of payment.—The following payments will 
be made upon the work when certified by the surveyor : 
go per cent. of the total amount one month after the com- 
pletion of the work, the rema‘ning Io per cent. at the ex- 
piration of the contract—namely, six months fromthe date 
of completion of the work. 


30. Sureties.—The contractor will have to provide 
sureties (in such amount as the vestry may consider nec- 
essary) for the due fulfillment of the contract. 


31. Tender not necessarily accepted. —The vestry does 
not bind itself to accept the lowest or any tender, and re- 
serves to itself the power to give the whole or any portion 
of the work to any one or more parties tendering, and to 
increase or diminish the quantity of pavement to be exe- 
cuted under this contract, without in any way invalidating 
the same. 


32. The contractor may tender for any or all of the 
streets mentioned, and state in his tender a separate price 
per yard for each street, or he may state one uniform 
price per yard at which he is willing to undertake any or 
all of them. 

Note.—The works will be commenced and proceeded 
with at once. Eachstreet to be completed within the 
limit of the time separately specified, but the whole of the 
streets included in the contract must be completed within 
a period of nine weeks from the date of the commence- 
ment of any one of them. 

The contract to be drawn up by the Parish Solicitor at 
2 cost to the contractor not exceeding £5. 

February, 1886. 

One guinea is charged for this specification and form 
of tender, which will be returned on receipt of a bona fide 
tender. 


The pavement called for in these specifications is the 
‘‘improved wood” pavement, and in October following 
their issue, Mr. Livingstone reports on the comparative 
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expense attending macadam pavement on Piccadilly, and 
proposed improved wood pavement on Knightsbridge. 
The average amount of broken granite used fer year for 
five years on 8,577 square yards of surface was 1,090 
tons, costing for freight, carting, labor, rolling, watch- 
men, etc., 2s. 84d. per square yard; and for the future 
he estimates it would be on Knightsbridge 3s. per yard.* 

Cleansing macadam in Piccadilly costs an average of 
10d. per square yard per annum. For Knightsbridge it 
would betwo cart-loads of sweepings a day in dry weather, 
and ten loadsin wet weather ; and as statistics show wet 
days for one-half the year, there would be 1,872 loads at 
4s. per load, or a cost of 11d. per square yard per annum 
on 8,218 yards. For wood, the estimate is 3¢. per square 
yard. 

Including cleansing, watering, maintenance, and a pro- 
portional part of first cost and interest divided over fifteen 
years, he estimates a saving in the use of wood over 
macadam of about Is. per yard per year. 

The wood pavement can be contracted for at 3s. per 
square yard for first cost and maintenance for fifteen 
years. 


(To BE CONTINUED.) 


DRAINING AND FILLING WATER-MAINS.+ 


WHENEVER a water-main is extended or a new main laid 
connecting with the pipes already in service, it becomes 
necessary to empty the old main. In case of repairs, also, 
it often is necessary to draw off the water. In large and 
growing cities these cases are of such frequent occurrence 
as todemand due consideration in planning the water- 
pipe system and its extensions. 

During the past year, for example, there were 621 
‘* shut-offs ” made in St. Louis for various purposes. 

Large mains can generally be spared from service, but 
a few hours at most, and that only at considerable risk. 
In such cases it is of the greatest importance that we 
make such arrangement as to permit us, without fear of 
accident or delay, to drain the pipes, make the required 
connection or repairs, and fill the pipes again ready for 
service in the shortest possible time. 

That this may be done, the first requisite is a dry point 
of operations. A small stream of water from a leaky 
stop-valve will greatly delay the work, necessitating more 
or less men constantly at the hand-pump or baling- 
buckets, and perhaps causing caving in of the trench- 
banks or blowing hot lead out of the joints with the steam 
produced. Even tight valves will not be satisfying if we 
have to wait while the pipe is being pumped out before 
commencing the work proper, and then proceed with set- 
ting the pipes or castings in a hole lined with soft and 
sticky mud, ankle deep. The pipe should, whenever pos- 
sible, be emptied at some point removed from the locus 
of the desired repairs or connection. 

The best arrangement for discharging the water from 
the main is a blow-off valve at each low point in the main 
emptying into a sewer below. 

It may be well to say in passing that the blow-off pipe 
should be so arranged that the stream of water from it 
can be seen, and thus leaks may be detected and the con- 
dition of the stop-valves during a ‘‘ shut-off’ may be 
observed. It may also be remarked that a blow-off valve 
should be of the best possible construction for durability 
and tightness, so that after being left without opening for 
twenty years it will work as perfectly as when new.} 

W here sewers are not available, if the streets have suf- 
ficient fall to them, a large part of the water ina ‘‘ shut- 
off” may be discharged at the street surface. Where this 
is done, when it becomes necessary to drain the whole 
‘* shut-off,” the adjoining ‘‘ shut-off’ below must be 
made, and the water drained off through that. 

This is the method used in St. Louis for 15-inch and 
smaller pipes, and sometimes for large mains. Fire-plugs 
make the most convenient blow-offs at the street surface, 
and in a city like this where most of the streets have a 
good fall, and where the pipes form such a network that 
large areas of the system could, if necessary, be emptied 
at one point, if a little care be taken in locating connec- 
tions, valves and fire-plugs, blow-off valves may, except at 
a few points, be dispensed with. 

Even with a blow-off at every low point in our shut-off, 
however, all will not be satisfactory if we have to ‘‘cut 
out” the pipe between a blow-off and a leaky stop-valve. 
The eccentricity and perversity of stop-valves are quali- 
ties much questioned bythe experienced. A valve will one 
day leak a stream that defies hand-pumps, and the next 


week, perhaps, shut bottle-tight. One must be cautious, 


* There seems to be a discrepancy in this estimate as compared 
with a subsequent report to be quoted from hereafter, showing a 
much greater quantity of mud removed from Piccadilly, and a much 
greater saving than is shown by the estimate here made for Knights- 
bridge, but it {s given as reported. 


+ A paper by S. Bent Russell, Member Engineers’ Club of St. 
Louis, read April 6, 1887. 


+ Ina recent case of the writer’s, after all stop-valves were sbut, 
the 12-inch blow-off valve could not be opened and the adjoining 
** shut-off" had to be made. The whole ‘‘ shut-off ’’ necessary was 
thus about 10,000 feet of 36-irch pipe. 


too, about forcing them, as a broken valve might be dis- 
astrous. To have absolute safety trom water at the point 
of connection or repairs, we must have a blow-off on each 
side of said point. Perhaps the happiest arrangement for 
the draining of a large and important main would be to 
have the main valves set at low points with a blow-off on 
each side of each valve. 

As to size of blow-off valves, in this city 12-inch valves 
are generally used for 30 and 36 inch mains and 6-inch 
va.ves for 20, 15, and 12 inch mains for the sake of uni- 
formity in castings. 

What annoyance may arise from want of proper draining 
facilities, the following case will show: 

There is a low point on the 30-inch pipe-line on Cass 
Avenue, west of Broadway, in St. Louis, which is not pro- 
vided with any blow off, so that about ten blocks of the 
pipe cannot be drained. Last December an old patch on 
a transverse crack inthis pipe gave way. There was about 
four feet head of water on the crack, and no way to drain 
it off without cutting out. It took about 48 hours’ work 
to make a split sleeve tight over the crack, which, could 
the water have been drawn off, should have been done in- 
side of five hours. In fact, had the job been duly appre- 
ciated, a blow-off valve would have been cut in at the start. 
Such a delay as this omission caused would be very alarm- 
ing with a very important shut-off. 

Opening a blow-off valve is not all that is necessary for 
a quick emptying of a ‘‘ shut-off." Air must be admitted 
at some point and displace the water to be discharged. 

This brings us to the principal subject of this paper, air- 
cocks or air-taps. 

The air-cock must serve a double duty. It must give 
vent to air when required, and admit air when the main is 
to be drained. We will first consider the air-cock as used 
for admission of air during draining. 

Let us assume a 6-inch blow-off which would discharge 
under an average head of 80 feet were air admitted freely. 
Assume a 2-inch air-cock at the highest point in the main. 
If ten feet of our head be used to force air through the 
cock, sufficient air would enter to displace about 13 cubic 
feet of water per second. The remaining 70 feet of head 
would discharge about 13 cubic feet of water per second 
through the blow-off. If our main be 20 inches in diameter 
it will drain at the rate of about six feet per second, ora 
mile of pipe would be drained in less than a quarter of an 
hour. ‘This is a very rough approximation, of course, as 
it would be difficult to even approximate closely without 
very complete data. 

To get a concrete idea of the rate of inflow of air, as- 
sume the air in the pipe to be at two-thirds atmospheric 
pressure. Using the formula given by Rankine for flow 
of air through an orifice, and the constants taken from 
Weisbach, we get the approximate quantity of water which 
would be displaced for different size air-cocks: 


Weinch cock. ... .........00: ¥ cubic foot per second. 


ESINCH COCK. Ys Svairenawe v5 = 3 cubic feet per second. 


2-inch cock........-...0.8- -...13 Cubic feet per second. 


From this we may see at a glance that whenever one 


can easily spare ten feet of head to furnish air, a 2-inch. 


cock is large enough for a 6-inch blow-off, and other sizes 
may be roughly tested in the same way. 

In considering the inflow of air, we must remember that 
the water is displaced by rarified air, so that as we decrease 
the pressure in our draining-pipe we not only increase the 
weight of air flowing in per second through a given open- 
ing, but we also increase the volume of water whicha 
pound of air will displace. 

This relation of volumes should be clearly pictured in 
the mind before pursuing the subject further, as it is of 
striking importance in the problems before us. 

We shall see a little further on that as a larger air-cock 
is required for the necessities of filling than for those of 
draining, we must let the former determine its size. 

When there are two or more low points in a shut-off, 
and hence more than one blow-off, one of them, the high- 
est, will sometimes act as an air-inlet, if there be no air- 
cock. In one case under the writer's notice, a 12-inch 
blow-off was observed to be drawing air for about an hour 
on account of insufficient air-openings, whereas had there 
been an air-inlet of the proper size at the summit, the 
blow-off would have been doing its proper duty, and the 
main would have been drained in much less time. 

We have now successfully emptied our pipe, broken out 
and made the connection, and are ready to fill. In filling 
lies the danger of accident as well as delay. 

When a water-faucet which has been unused for some 
hours is opened, a quite startling fizz-bang often follows. 
The phenomenon may be explained thus: By opening the 
cock slowly a small opening is made, large enough to let 
the compressed air, which has collected in the upper part 
of the pipe, escape at a great velocity. ‘The water of 
course follows it up with nearly equal velocity to the open- 
ing, only to find the hole too small for escape. ‘The 
velocity of the water is instantly checked, causing a shock 
or ‘‘ ram.” 

A simple formula for water-ram in pipes has not yet 
been published in English engineering literature. Many 
experiments have been made and published, but they ap- 
pear to know no law. The factors of the problem seem 
too numerous and too hard to obtain, or what is worse, 
difficult to eliminate. 2 

One occasionally hears water-works men speak of 
‘*doubling the pressure to allow for ram.’’* Evidently 
they are considering the ram as a sudden load. A glance 
at the problem shows that the static pressure is a very 
small factor in the value of the hydraulic ram. 





* See Proc. 6th An. Meeting Am. W. W. Ass’n, p. tor. 


Mr. Fanning makes an assumption as to thetime during 
which the energy is exp2nded, in estimating the ram. 
Such anassumption, of course, read2rs the results value 
less except for con >arison. 

In order to have someconceoption of the force of a water- 
ram we will look over the followinz case. 





DRAINING AND Fitting WATER Mains 


Let us assume the above, supposing there to be about 
100 cubic feet of compressed air in the end of our 20-inch 
pipe, at a static pressure of 53 pounds per square inch. 
Now open the 2-inch air-cock ‘'A T.”’ The pressure of 
the confined air will fall about 8 pounds, due to the fric- 
tion of the moving water, and we will have the air flowing 
from the 2-inch orifice ata pressure of 45 pounds. About 8 
cubic feet per second will be discharged, as shown by our 
formula,* and the velocity of water in our main will hence 
be about 4 feet persecond. Now our main will hold about 
10,000 cubic feet of water, or about 650,000 pounds. We 
have then a moving energy of 325 tons ata velocity of 4 
feet per second, which is equal to the energy of 81 tons, 
after falling r foot. Let us suppose that while things are 
in this condition the air-cock is suddenly closed. We will 
assume that only 30 cubic feet of air remain in the pipe at 
this instant, afd that our pipe is rigid and inelastic, and 
therefore the whole energy of the moving body must be 
transferred to this compressed air, which acts as a cushion. 
Assuming that the product of the pressure and volume is 
constant, and solving graphically by an imaginary indi- 
cator diagram, we find that when 81 foot-tons of work 
have been done by the kinetic cnergy of the water in com- 
pressing the air, the final pressure will be about 200 pounds 
per square inch, and the volume will be reduced to about 
8 cubic feet.+ 

Let us suppose that instead of the air-cock being sud- 
denly shut that the cock were at such a distance from and 
below the end of the pipe that when the rising water 
reaches and covers the orifice, about 30 cubic feet of airre- 
main in the end of the main. 

We would have nearly the same result as before, the only 
difference being the relief afforded by the 2-inch orifice 
for the escape of water. Had Jess air been left in the pipe 
the final pressure would be greater. This latter case must 
often occur in filling mains. The water is admitted too 
rapidly, so that the air in the main is under high pressure, 
the air-cock is large enough to allow air to escape in large 
quantities per second, but is too small to give relief tothe 
water when the air has escaped, and often there is no air- 
cushion left to ease the blow. 

Air-cocks are usually put in at high points in the mains 
so that air accumulating in service may be released to pre- 
vent obstruction of water-way. Their use while filling the 
main is but incidental, and probably is not usually con- 
sidered in designing the work. It may be thought by many 
that the cost of preparing a main for draining and filling, 
which are done only at long intervals, is too great for the 
advantages gained by such preparation ;_ they may prefer 
to take the risks of damage and save the outlay. It is just 
as well, however, to know the factors of the problem before 
a decision is made. 

The case of outflow of air from a filling-pipe is in con- 
trast with that of the inflow in this: As we increase the 
pressure of the confined air we increase the number of 
pounds of air discharged per second, but we also decrease 
the volume which a pound of confined air will occupy in 
our pipe. Hence, witha given size air-cock the rate of 
inflow of water will be nearly the same when the confined 
air is at a pressure of five atmospheres asat two. 

If we assume the absolute pressure of the confined air 
which is being displaced in filling to be two atmospheres, 
and that said air is escaping from a 3-inch orifice, we find 
by our formula* that about 24 cubic feet of the confined 
air will be displaced by the inflowing water in one second. 
This would give a velocity of about 314 feet per second in 
a 36-inch main or fill at the rate of a mile of pipe in about 
25 minutes. We see, then, that a 3-inch tap would be 
large enough to fill the pipe within a reasonable.time. <A 
dangerously heavy ram would probably follow, however, 
when all the air had escaped. 

A smaller tap would be no better unless it be so small 
that the velocity of the inflowing wateris very low. This 
would increase the delay and loss of service, and a small 
air-cock has the disadvantage of giving no relief to the 
ram. Delay at this point is annoying, as filling the pipe 


* Rankine’s. 


+Notse.—The pressure due the height of water in the reservoir 
added to the atmospheric pressure acting through the twenty-two 
cubic feet will perform additional work so that the total work dene in 
compressing the air will be over 180 foot-tons. 


4s+ 83 ) 
1446 a tts 


2,000 


® 
X 22 = for. 


+ Large air-cushions for this purpose are not altogether desirable 
for two reasons; First, they are tou apt to increase the damage done 
in case of a leak or break by their explosive action ; second, they 
bring more uncertainty into our calculations, 
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most often comes at night, perhaps long after dark, and it 
is not safe to dismiss the workmen until the full pressure 
is on to test the new work. 

A better way would be to make the air-cock larger, large 
enough to relieve the ram or to keep it within safe limits, 
and regulate the velocity of inflow at the filling-valve. An 
absolutely safe size for an air-cock could be found as fol- 
lows : 

Let Q = greatest quantity of water which could be ob- 
tained in one minute at the air-cock were air-cock as large 

as the main and all valves to be used in filling full open. 

P — maximum pressure which the pipe will safely 
stand. 
lin? == Quantity of water which the air-cock will dis- 

. arge in one minute with a head equal to P. 

If g is made equal to or greater than Q, no damage can 
be done in filling. 

In small mains and in districts where the available sup- 
ply of water is not great, this safe method may be used to 
great advantage, even with all available valves full open 
for filling. The pipe is then filled in the least possible 
time. 

Assuming P equal to 100 pounds per square inch and let- 
ting ¢@ equal diameter of air-cock in inches, the following 
table gives the value of ¢ in gallons per minute for differ- 
ent size air-cocks : 


d g d g a q 
I 245 2 980 = {3-inch fire-plug*| 2,030 
1% 385 2l4 1,530 |4-inch fire-plug*| 3,600 4 
1 B50) eee ca osetia eae Aclecme sue e mena ke cee | > 32h os 


; in ire-plugs having one 3-inch nozzle or one 4-inch nozzle respect- 
ively. 








To show how this works out, the proper size of air-cocks 
for several summits in the St. Louis pipe system has been 
determined in this way and is shown in the table below. 
The available quantity of water Q was deduced from actual 
observations of jets from fire-plug nozzles,* and all valves 
were full open. 


ow. 

55 y B38 
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LocaTion or A1ir-Cock. Eos Q eu’ g 

gag ‘ ore 

AS” Ess 
Lindell .. ..... Taylor........... 12 1,450 214 1,530 
Lindell... ..... Kings Highway..| 12 1,500 2 1,530 
Preiriees<..cee. Hutchinson ...... 12 500 14 552 
Cherokee ....... Nebraska..... ..] 12 Q00 2 980 
Nat. Br. Rd.... |Newstead. . ..|] 12 1,800 3 2,030 
Twentieth...... Cottage.......-.-: 6 600 2 g80 
Twentieth...... Obear.. ....... 6 1,150 2 1,530 
Sullivan ........ Twenty-third .... 6 1,600 akg 1.530 
Taylor......... Morhtt.... ...... 6 300 1% 380 
Easton.. .. ../Kings Highway..| 6 300 1% 380 
Finny..... pecniak Pendleton........ 6 500 a g8o 

<8 . I 

Page....... o....|Prairie....c0.. 20. Be rece ( alg | 1,530 
* Laclede........ Jefferson..... aac] 35 1,400, ec oe t ia 
* Broadway ..... Osceola .......... 20 1,650 3 2,030 
* Broadway...... Osage.........05. 20 1,6c0 3 2,030 





.*The method of obtaining Q is hardiy reliable for these large 
pipes. 
N. B.—As this method referred to of determining available quan- 
tity of water at a point in a system of pipes is more reliable for deter- 
mining the minimum quantity than the maximum, it should be used 
with caution in this case. 


The observation for Page and Prairie was made on the 
6-inch pipes at that point intended to be used in filling the 
20-inch main which has since been laid on Page Avenue. 

When the proper size air-cock becomes inconveniently 
large, two or more may be used. It is not necessary that 
all of these be at the summit of the pipe, provided that all 
are kept open until all the air has escaped that will. A 
fire-plug 500 feet from the summit is often used to help 
discharge the air and relieve the ram. In this city endeavor 
is made to so arrange the location of valves and fire-plugs 
that the latter may be used as air-cocks in filling. The 
fire-plug properly located is the safest, most convenient 
and economical air-cock. 

As large air.cocks might be inconvenient for letting out 
small accumulations of air at summits during service, it 
would seem better to have at Jeast two cocks at each sum- 
mit in which air might accumulate, one being large for 
relief in filling, the other so small as to prevent a high 
velocity in the main to let out air accumulated in service. 
The latter would not be needed in every shut-off, as where 
the pipe system is a complete network the air accumulates 
in service only at the semmits of the system. 

In this city it is often necessary to make the shut-off 
above the one to be operated upon in order to reach suit- 
ably located airinlets and outlets. 

In one case last year (1886) a 20-inch main was shut off 
and drained to make an air-inlet from a 36 6-inch shut-off, 
and when the work was completed the 20-inch was shut 
off again, to be used as an air-outlet when filling. 

When we have reached the limit of size and number of 
air-cocks for relief, it becomes necessary to reduce our 
quantity Q so as to maintain the safe relation. This part 
of the science is usually left to the mechanics who work 
the valves. Too much dependence should not be placed 
on their judgment. If practicable, the main should be so 








* See ‘* A System of Pipes for Furnishing Water to Fire-Engines,”’ 
Journal, Vol. V., No. 8. 


connected that it can be filled but one way. If not, it 
might be well to set apart certain valves to be used in filling 
a certain shut-off, and have it well understood that no 
others are to be opened until all air has blown off. 

Large mains without side connections are usually filled 
through a ‘‘by-pass.” The by-pass should be of such 
size as to fill the main at a proper velocity.* Where a 
main has small side connections, the neighboring pipes 
are generally used as a by-pass. This is saving in outlay, 
but has some disadvantages, such as filling the main from 
an undesirable point, filling too fast, and taking the press- 
ure off the neighboring pipes. 

Water should always be admitted at the lowest point in 
the shut-off if possible, especially in small mains. Water 
admitted at top seems to interfere with the escape of air 
and cause disturbance in the pipe. It often also cuts off 
the air-cock and confines the air until pressure accumu- 
lates, thus losing time in filling. 

The location of the main valves is a factor in the con- 
venience of filling. The most satisfactory arrangement 
of a pipe-line for filling would be witha stop-valve on each 
summit, having a large air-cock on each side of it, and a 
stop-valve at each depression, with a small by-pass around 
it. Such completeness, however, would seldom harmonize 
with other requirements. 

It often happens that a main must be filled from the 
highest point, thus almost necessarily interfering with the 
escape of air. About the onlyrule for this case is to avoid 
it, if possible. 

If a by-pass is to be used for this, however, something 
might be done by purposely making the by-pass so small 
that filling may take place without disturbance. 

When a shut-off is high in the middle and low at each 
end, it shouid be filled from both ends simultaneously. 
Sufficient air vent for the increased rate of filling should 
be allowed. 

If such a shut-off can be filled from end only, and the 
air-vent cannot be exactly at the summit, it should cer- 
tainly be beyond the summit; that is to say, the air-vent 
should not be between the inlet-valve and the summit, 
as it would be cut off by the rising water and the dis- 
charge of air greatly delayed. 

To sum up, every well-appointed shut-off should be 
arranged with regard to throughness and quickness of 
draining, safety and quickness of filling. 

In conclusion, the provisions for the convenient drain- 
ing and filling of mains may appear simple enough, as 
stated in this paper, but whea surrounded by the varied 
conditions of a city pipe system, they serve to sufficiently 
complicate the problem. 

If the requirements of draining and filling are properly 
kept in view in planning and extending a distribution 
system, greater safety will be assured and the cost of 
future maintenance appreciably reduced. 


ELECTRIC-LIGH TING BY THE TOWER 
SYSTEM. 


THIS question involves the following points : 

First.—A form of construction of towers that will 
require minimum horizontal space for base, be inaccessible 
to boys climbing, and offer least obstruction to view along 
the street. , 

Sccond.—Strength to resist high winds. 

Third.— Ready means of ascending to the lights, so 
that an attendant may care for the lamps without break- 
iug the circuit. 

fourth.—Perfect accessibility of all parts for frequent 
inspection and painting. 

Fifth.—The proper height for towers in order to yield 
the best practicable results—z. ¢., to enable the light to 
reach its effective limit without unduly robbing its imme- 
diate surroundings. 

The system of electric-lighting from towers is of very 
recent date. Their construction has been subject to grad- 
ual change and development. 

At the outset a square pyramidal tower was most used, 
made with inclined posts at the corners, united by hori- 
tal struts and braced both in the plane of the sides and 
horizontally. These horizontal braces prevented the ready 
arrangement and operation of an interior elevator, so 
resort was had to a triangular tower similarly braced onits 
exterior faces, but requiring no interior bracing. This 
left free space for an elevator, but, in order to insure 
strength, the tower was tapered from the top to the base, 
so that with an altitude of say 150 feet the spread at the 
base was about 28 feet. 

This formed no great objection where the tower could 
be located in a park or unoccupied public square, but to 
light a city or town these towers had to be located at 
street corners. It was found necessary, therefore, to have 
the tower span the street or a sidewalk, so that one corner 
of the tower might rest near the corner of the street, and 


the two other corners cf the tower rest adjacent to the 


buildings. This was unsightly and inconvenient, as 
frequently in cities the space between the sidewalk 
* A 12-inch by-pass under 75 pounds head would discharge about 


265 gallons per second, or fill a 36-1nch pipe at the rate of five feet 
per second. 


and the building is occupied by vaults or openings, 
and tower foundations placed there would often be very 
much in the way, necessitating the shifting of a tower 
location from a point where it ought to be to some other 
locality where it is possible to erect it. 

Again, with a pyramidal tower not guyed, the wind- 
pressure caused great strains and required heavy mem- 
bers, and necessitated frequent adjustments and repairs. 
Assuming the same wind pressure per foot of height on 
the pyramidal tower as is permissible for the prismatic 
one, and that the former is not guyed and that the latter 
is perfectly guyed, then for equal dimensions the unguyed 
tower would be strained at least four times as much as the 
other for the same wind-pressure. 

The development and improvement of pyramidal and 
other forms of tower gradually led to that here illustrated. 

It is essentially a triangular prism, six feet on a side, 
built in 17 vertical sections, each 8% feet long, supported 
on a single base column and guyed at two points. The 
centre lengths of all sections are equal, and members, toa 
considerable degree, interchangeable. 

The foundation is generally located just inside the angle 
of the curb at the street corner, and consists of a double 
platform of two-inch oak plank laid crosswise carrying a 
pier, three feet square, of hard burned brick set in a mortar 
of hydraulic cement and coarse sand; the pier is capped 
by a stone 3'x3'x6" that receives the base casting, the 
latter secured by six 11% anchor bolts through the masonry 
and bearing on an iron ring underneath the platform. A 
tubular column 14 feet high screws into the base casting 
and receives struts at the top connecting it with the pris- 
matic tower. A light elevator platform runs in the in- 
terior of the tower and is carried by a single endless cable 
passing over a fixed upper sheave and a lower sheave 
attached to an adjustment lever, pivoted at the short end 
and counterweighted on the free long end ; the outer part 
of the cable carries a counterpoise nearly balancing loaded 
elevator. Two stationary guide-cables pass through the 
car and are engaged by a clutch which holds the elevator 
stationary and only permits ascent or descent when re- 
leased by pressure of the occupant’s foot. 

The towers have suitable lower and upper platforms 
with railings, and mast and arms for the lamps. All the 
compression members are of best lap-welded tubing, 
screwed into connection blocks of first quality malleable 
iron, that have ribs to which are bolted the forked ends 
screwed to each end of all the wrought-iron diagonal rods. 

There are two sets of four guys each: one leading from 
a point 17 feet below the upper platform and the other 
from a point about 34 feet lower down onthe tower. ‘The 
guys areeach a ,¥-inch galvanized wire cable, connected 
by aturnbuckle to an eye-bolt in an oak post 14 inches 
square by 15 feet loug that is set vertically six feet in the 
ground at about 150 feet from base of tower and receives 
two guy robes in the same vertical plane. The iron-work 
is painted one coat of asphaltum, and the posts two coats 
of lead. 

The towers are erected by first putting together the top 
section, then hoisting up and building on the next beneath 
it, and so on until completed. ‘The weight of a complete 
tower, elevator, etc., including guy ropes, is about 7,200 
pounds. 

The entire wind surface, including lamps, hoods, and 
mechanism, is calculated at eighty-three square feet, but 
this should probably be increased fifty per cent. for oblique 
and indirect exposure. 

This form of tower has been subjected to terrific storms. 
At Evansville, Ind., twelve of them were subjected to 
three cyclones, one of which destroyed large numbers of 
houses, barns, and shops, and, in fact, demolished some 
of the heavy business blocks in the vicinity of the towers. 
The towers were not injured in the slightest degree. The 
other storms were likewise very destructive of other sur- 
rounding property. They have withstood very severe 
storms at Detroit, Mich., where 122 of them have been 
in service for four years. None of them have ever sus- 
tained the slightest injury, nor have they required any 
repairs; not even a bolt or nut has required tightening or 
adjusting since the towers were erected. 

In the matter of the proper height, exhaustive experi- 
ments show 150 feet to be most satisfactory. Increasing 
this height impairs the illumination near the foot, and 
does not perceptibly increase the total lighted area, while 
diminishing this height diminishes the illuminated area 
and affords unnecessary brilliancy at the base. By reason 
of very lofty buildings inthe immediate surroundings, a 
height of 175 feet might be in some instances desirable. 
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The towers should, so tar as practicable, be arranged in 4 
triangular system. The distance apart in business section, 
may be 1,200 to 1,500 feet ; inthe best residence sections, 
such, for instance, as may be found in Detroit at a dis- 
tance of half to three quarters of a mile from the business 
centre, the towers may be 2,000 feet apart, and in the less 
densely populated sections and suburbs, they may be 2,500 
to 3,000 feet apart. Thus at Detroit, Mich., twenty-one 
miles of territory, having about 4,000 street intersections, 
is thoroughly and brilliantly lighted by 122 towers, and 
there are no gas nor naphtha lights within the corporation 
limits. 

In a general way, towns of three to six thousand inhabi- 
tants, occupying, say, a square mile of space, may be thor- 
oughly lighted in every quarter by seven towers, one at the 
centre and six at the a:gles of a hexagon, the towers 
being 2,000 feet apart. 

So, also, an excellent illumination may be had by five 
towers, there being one at the centre and four at the 
angles of a square, the towers being 2,000 feet from the 
middle tower, and where greater economy is desirable 
there might be four towers, one at the centre and one a 
each of the angles of a triangle and about 2,coo feet from 
the centre tower. 

In all cases it is recommended that the towers should 
have but fcur lights of 2,000 candle-power each. The central 
tower might have six lights of 2,000 candle-power. More 
lights will not materially improve the effect at a distance 
from the tower, while a less number of lights will scarcely 
afford illumination sufficient in the vicinity of the tower. 

All spaces are lighted by the tower system—front yards, 
back yards, alleys, and streets; and in street-ligh‘ing 
alone the four lights on a tower will do the service which 
would require sixteen to twenty lights on poles, while the 
pole-lights will illuminate only the streets and not the 
yards and alleys. 

A number of towers serve to produce an atmosphere of 
light so blenced in every direction as to neutralize the 
shadows, so that dense shadows exist in no quarter, giv- 
ing the effect of moonlight over the entire area. 

The Detroit Electric-Tower Company was the pioneer 
in this work, and has profited in the construction of this 
tower by a very expensive experience. It has erected a 
large number of pyramidal towers in eighteen or more 
cities throughout North America, but since it produced 
this few type of tower here illustrated, based upon its 
large experience, it has urged them to the exclusion of all 
other styles, and has already erected them in Detroit, 
Mich., Evansville, Ind., Fond du Lac, Wis., La Crosse, 
Wis., I.ima, O., New Orleans, La., Indianapolis, Ind., 
Owensboro, Ky., Council Bluffs, Iowa, and elsewhere. 

It is stated that these towers, with 11,000 candle-power 
lamps, give an illumination at 200 feet and 1,500 feet 
equal to that from a gas-light at 744 feet and 57 feet 
respectively, assuming the latter at the rather low value 
of sixteen candle-power. As these results are proportion- 
ate to the inverse squares of the distances, they are prob- 
ably nearly correct, except as influenced by special local 
conditions. 

Detroit, Mich., is lighted from 122 150-foot towers, 
costing, at list price, $920 each, about $112,000; allowing 
five per cent. intesest and two per cent. for painting, etc., 
this gives $7,840 cost of yearly maintenance. In 1886 
the Electric Light Company’s bid for furnishing lights 
was $87,300, making total of $97,140. The gas com- 
panies made a competitive bid of §40,000 for the entire 
lighting. which was rejected. | 

For the drawing from which our illustration is made 
and the data for the above article, and for courtesies ex- 
tended to our representative while investigating the sub- 
ject in Detroit, we are indebted to Edward W. Pendleton, 
Esq., Secretary Detroit Electric-Tower Company. 


CAR-HEATING FROM LOCOMOTIVE ? 


A Mr. Turner, of Fergus Falls, Minnesota, is said to 
have perfected a machine by which passenger-coaches can 
be heated without the use of fire, steam, or electricity, and 
which wial not cause a fire in case of a railway accident. 

We can think of nothing else except lime, or friction, or 
a pair of dumb-bells for each passenger, unless it be the hot- 
water ‘‘ tomato-can” of our English friends. However, 
a Senator has been interested in the matter and we are 
promised a patent and publicity, and meantime will re- 
Strain our curiosity as best we can. 
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DESCRIPTION OF PLUMBING IN THE NEW 
RAILROAD MEN’S BUILDING IN NEW YORK. 


THIS building is located on the north-east corner of 
Madison Avenue and Forty-fifth Street in New York City, 
adjacent to the Grand Central Depot, and was built by 
Mr. Cornelius Vanderobilt for the use of employees con- 
nected with all the railroads entering this depot. 

The exterior is constructed of brick, red sandstone, and 
terra-cotta. The entrance to this building is from Madi- 
son Avenue, and the bath and toilet room is reached by a 
descent of twenty-one marble steps from. main floor to the 
basement. These steps are four feet in length, and are set 
between two walls faced with white-glazed brick. 

A ground plan is illustrated in Fig. 1 of the bath and 
toilet room only, which is on the side facing the railroad 
yard. The gymnasium is on Forty-fifth Street, and the 
bowling-alley is located parallel and facing Madison 
Avenue. . 

The dimensions of the bath and toilet room are 25x26 
feet, with a ceiling 11 feet 6 inches in height. The walls 
of this room are faced with white-glazed brick. ceiling 
with white glazed tile, and surface of floor laid with un- 
glazed tile of same color. The room receives light from 
three windows set near the ceiling that are facing railroad 
yard ; but at night either gas or electricity can be used. 
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‘Fig:t ‘Plan of Toilet and Bathing ~ ; 
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The only wood-work in this room is used for the follow- 
ing purposes—viz.: maple for water-closet seats ; ash for 
doors, door and window casings and for towel-closet near 
door I1 ; and cherry for window-frames. 

The main entrance to gymnasium is through hall door 
B, but it is accessible from bath and toilet room through 
door Hl. The entrance to engine-room is through door G, 
and in this room is located the boiler for heating and 
supply of power forthe pumps. There is also located here 
a large vertical boiler or heater containing 100 gallons, 
which supplies hot water for the wash-basins and for 
all bathing purposes required. The engineer can heat 
the water in this boiler by using either live or exhaust 
steam during cold weather; but in warm weather, when 
the heating boilers are not in use, a special heating device, 
attached to it, is.utilized. 

The bath and toilet room is divided into small compart- 
ments for the purposes required, as shown in Fig. 1, but 
the top of partitions separating these compartments does 
not exceed 7 feet in height above the floor, excepting one 
opposite H at I, which is 9 feet 3 inches in height, and 
consists of a brick wall 5 feet to inches in height above 
floor, on which rests a marble slab, with molding on top. 
shown in Fig. 2. All other partitions between compart- 








ments consist of marble, light in color and one inch in 
thickness, and are generally made of two slabs ; the prin- 
cipal exception being in the partition between water.closets 
and plunge. bath at J, which consists of four slabs, each 
seven feet in height. and are solid from floor to tank F. 
Figures 2 and 3 iltustrate details cf the molJings that 
are applied to all partitions between compartments wher- 
ever the edges are exposed, excepting the narrow slabs 
between the urinals, partition J, and brick wall I. These 
moldings are made of bronze, and a detail of section 
applied to top and bottom of partitions is shown in Fig. 2. 
The lower molding rests on bronze standards made of 
tubing, which are supported by a marble base 3% inches 
in height. A horizontal section is given in Fig. 3, show- 
ing the molding which abuts against the wall, and a detail 


of vertical edge of marble partition, connected with a 
marble slab set between urinals at the back of wash basins 
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The marble partitions between water-closets are trimmed 
in the same manner except the rear vertical edge where 
the molding has been omitted. A space of eight inches 
between lower moldings and marble base in the partitions 
permits free circulation of air near the floor between each 
compartment at ail times. 

A tank 13'x16” and 21 inches in height is shown in 
Fig. 1 at F, constructed of six marble slabs set over the 
water-closets, resting on the partitions. In this tank a 
flushing-cistern is set for each water-closet. 


Detail of Marble— 
Partihon 
_ LAY 
MMMM 


Fig: 3 - Play » 


The plunge-bath is 10x13 feet and six feet in depth, the 
walls and bottom faced with white-glazed brick. A brass 
nickel-plated tube, 134 inches in diameter, extends around 
the bath near the top and shaped into a ladder at one side 
to facilitate exit from bath. 
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There are three compartments, each containing an all- 
porcelain bath, and in two compartments shower-baths 
are provided, with fixtures to combine hot and cold water. 
There are four water-closets, eight urinals, and five wash- 
basins shown in Fig. 1. 

The main supply-pipe is galvanized iron and two inches 
in diameter, entering the engine-room from railroad yard, 
with a branch from it of same material, 1% inches in 
diameter, to supply the compartments in bath and toilet 
room. 
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All supply and waste pipes exposed above the floor are 
of brass, nickel-plated. Figure 4 shows the arrangement 
of pipes for a wash-basin and a urinal, and each of the 
remaining three on this partition are arranged in the same 
manner. The pipe L isintended to supply water for flush- 
ing the urinals. All pipes are Iccated on one side of this 
partition, as shown in Fig, 4, and therefore nothing but the 
urinals are on the opposite side, except a self-closing 
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cock over each urinal at M. The extension of supply-pipe 
above L at O is intended for the air-chamber to prevent 
hammering when stop-cock is closed quickly. At R is 
shown the waste-pipe from wash-basin, and S S the hot 
and cold supply-pipes for it, each supply-pipe passing verti- 
cally from the floor to the basin in front of waste-pipes. 


| 


At T is represented a vent-pipe two inches in diameter 
that connects with traps in waste-pipes from both urinals 
and wash-basins, and then enters a special flue in the wall, 
connecting with a larger pipe which extends to the roof. 
The pipes on partition at K are arranged in the same 
manner for the urinals, with a vent-pipe entering the flue 
described. 

The water-closet seats are supported on solid brass 
nickel-plated standards resting on the floor and are orna- 
mental in design ; and the 2-inch back-air pipe for closet 
bowls is also supported on solid standards of the same 
material. This vent-pipe is carried to the outer wall, then 
passes over the front of the partition and enters a flue in 
the outer wall at a point above E ; and inthis fluea 4-inch 
pipe is carried up this wall to the roof, thence under 
corrugated tile of roof to apex, where it extends above it. 
The water-closets of the wash-out type are flushed by a 
seat attachment connected with the cistern, which ts en- 
closed in marble. 

The dotted lines at D, Fig. 1, ‘siee the line of wall for 
the brick vault, which extends from the point shown to 
sidewalk, where there is an entrance to it through a hori- 
zontal iron door in the walk, and in it are located soil-pipes 
and sink. This vault is five feet wide and four feet high. 
The construction of floor for toilet and bath room is shown 
in Fig. 5. The supply-pipes not exposed are galvanized 
iron, and are imbedded in the 6-inch layer of concrete. 
The supply-pipe from main in engine-room is 1¢ inches, 
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with branches totub and shower baths, each being one inch 
in diameter ; and the branches to flushing-cisterns, row of 
wash-basins, and each row of urnals are one inch also. 
The plunge bath is supplied direct from main in engine- 
room, connection being shown near centre of bath in Fig. 1; 
and the diameter of these supply-pipes is two inches. 

A 3-inch waste-pipe branches from soil-pipe C and 
runs to compartments containing wash-basins and urinals, 
with 2-inch branches from it of lead, which connect with 


the brass waste-pipes previously described, below the layer 


of broken stone. 

The branch soil-pipe X from the water-closets enters 
6-inch drain-pipe, as shown in Fig. §. 

The floor of each compartment containing tub and 
shower baths have separate waste-pipes of lead, two inches 


-in diameter, leading from them to vault, and there discharge 


into a sink, as shown in Fig. 5. 

The ground under the main building is sub-drained 
with tile three inches in diameter, laid below the course of 
broken stone, with spaces of six feet between each line of 
pipe, and they discharge into vault. This vault has a 
separate connection with sewer, which is trapped. The 
side walls are built of brick, and bottom of concrete. 

The overflow and waste pipe from plunge-bath is shown 
at Y, and in it is set a valve E, with hafidle extending up 
through floor at E, shown in Figs. 1 and 5, This 3-inch 
waste changes to a 4-inch before connecting with trap 
under sink, and in this 4-inch pipe a back-water valve is 
set, which is shown at V, preventing any water flowing 
from sink to plunge-bath when the valve E is open and 
bath empty. The top of waste-pipe Y is about on a level 
with drain-pipe, but shown in drawing above to represent 
detail clearly. As this waste is about six inches higher than 
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bottom of plunge-bath, a lower waste is provided for re- 
moval of water in plunge-bath below waste Y, shown in 
Fig. 1 at centre of bath, extending under bath from this 
point to a cesspool in engine-room. 

The floor of engine-room is about six feet below bath 
and toilet room, therefore on a level with bottom of 
plunge-bath. This cesspool is eighteen inches in diam- 
eter and three feet deep, and therefore, toremove the water 
from it, a syphon is formed with a pipe one inch in diam- 
eter that connects at apex with a 3-inch blow-off pipe from 
boilers, and is two feet below floor of bath and toilet rooms 
at point of connection ; thence running to a low point in 
the 6-inch soil-pipe, connecting with it near the outer wall 
on Forty-fifth Street. Asthissyphon changes at its high- 
est point from 1 inch to a pipe 3 inches in diameter, a loss 
of head will occur and therefore sometimes fail to work, 
and to overcome this a special device has been fixed in the 
cesspool to utilize either pressure from water-supply or 
steam for that purpose, utilizing the former to charge the 
pipe. 

The janitor’s quarters are located on the third floor 
and are provided with a kitchen in which is located a 
range, boiler, sink, and wash-tray; also a bath-room in 
which is located a porcelain bath-tub, water-closet, and two 
wash-basins, each being provided with the same elaborate 
style of fixtures previously described. The water-supply 
from janitor’s room is obtained from a tank near the roof, 
4x6 feet and 4 feet high, holding 4909 gallons of water. 
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This tank is provided with a special device, shown in 
Fig. 6, to warn the engineer not only when the tank is 
filled, but also when it requires refilling. An automatic 
flushing cistern is secured to one side of tank, and a \-inch 
tell-tale pipe extends from it to engine-room, with a pipe 
from tank which will discharge into tell-tale cistern. 
This cistern is adjusted to dump automatically only when 
water in tank falls to within one foot of bottom. <A chain 
is attached to one side of cistern and carried over tank 
suspended on pulleys, as shown, with a float on opposite 
end. This chain is drawn taut whenever water in tank 
falls to the point stated; then the weight of float dumps 
the cistern, causing a rush of water do «n the tell-tale pipe, 
warning theengineer. When tank is refilled by pumping, 
the overflow fills this cistern, and runs down tell-tale pipe, 
notifying the engineer that tank is full. 

The master plumbers were Messrs. Mead & Rossman‘ 
and the architects Messrs. R. H. Robertson and A. J. 
Manning, all of this city. 


Correspondence. 


All correspondents should s-nd us thear names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it 1s often necessary to communicate with them for addi- 
tional information hefore pr nting their communications. Anony- 
mous letters will not be noticed. 


WHY DO STEAM-HEATING CONCERNS CON- 
DEMN THE ONE.PIPE SYSTEM OF 
STEAM-HEATING? 


WoRCESTER, MASS., December tg, 1887. 
Sir: Why isit that so many steam-heating concerns con- 
demn the one-pipe system of house-heating in every case, 
and will not acknowledge that it ever does, or can work 
satisfactorily, when it is well known that it works all right 
in many cases ? 
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Of course, itis plain to every one that two pipes are 
indispensable in any large building when heated by a high- 
pressure steam-heating Soiler. 

But there are many small or medium-size dwellings, 
with about five to fifteen radiators, heated with scme of 
the various low-pressure apparatus, which have but one 
pipe, without even drip-pipe at foot of risers, and work all 
right, without any noise or any troyble whatever. 

The writer of this is familiar with a number of such 
cases, and cannot see why it should be so utterly con- 
demned, when it is simpler, and saves some expense, 
without any apparent disadvantage. INQUIRER. 


[We are not aware that the one-pipe system of convey- 
ing steam from boilers to radiators is unqualifiedly con- 
demned. With certain good radiators, and in the hands 
of careful fitters, very good results are obtained. With 
it in buildings that cover a good of ground, it is often at 
a disadvantage, however, when contrasted with the two- 
pipe system. For instance, every coil or radiator 
will work with an inlet-pipe for steam, and an outlet-pipe 
for water, and but very few coils will work with a single 
pipe for both purposes. Nearly all the modern radiators 
will work under one pipe if it is of large diameter ; still 
there are some that will not, and these must have a 1eturn 
pipe. 
One decided disadvantage the one-pipe and one-valve 
apparatus has is its great tendency to make noise when 
steam is let on a radiator, and its slowness to expel water 
when the radiator is once full. Let a radiator with a 
single pipe be shut off carelessly—that is, not tightly 
closed—or let there be a leaky valve to it so the radiator 
will condense itself fall of water, then upon opening the 
valve there will be from ro to 30 minutes of the most 
frightful racket experienced—technically known as water- 
hammer—before the sfafu quo is established, and the 
affairs of that household goin anything like harmony 
again. 

The system is, however, between 5 and ro per cent. 
cheaper than the double-pipe system, and where it can be 
used we see no very great objection to it, provided the 
persons who are to use it are not led to believe it is the 
best. ] 


DANGEROUS HIGH-PRESSURE HOT-WATER 
APPARATUS, INDICATING RATIO OF DAN- 
GER WITH ORDINARY EXPANSION TANKS 
SHOULD THEY” BE CLOSED, WITHOUT 
A SAFETY-VALVE, OR IN SUCH A MANNER 
THAT TIIE SAFETY-VALVE CAN BECOME 
INOPERATIVE. 





, December 12, 1887. 


Sir: I have a few questions I would like your opinion 
on. A gentleman persists in running his hot-water 
apparatus under extra pressure, the result being that he 
has broken his boiler twice. He admits that he is run- 
ning under considerable pressure, and cannot seem to see 
the desirability of doing the work under the pressure of 
the water only. 

My first question is this : We will assume a low-pressure 
hot-water job, with the expansion tank open to the atmos- 
phere, and that the tank is 24 feet above the heater, giv- 
ing a pressure,say.of 12 pounds to the square inch. Now, 
' suppose a safety-valve is put on this tank, and it closed to 
the atmosphere, and the ball on the lever of the safety- 


valve run out to § or 10 pounds, what extra pressure 


would there be on the apparatus, over and above the col- 
umn of water, when the valve was set as above mentioned ? 
(2) Suppose the safety-valve became corroded and stuck, 
what, in your judgment, would be the most pressure they 
could get on the job? (3) I would also thank you to give 
me the different pressures, supposing the tank to be set, 
say 20, 30, 35, 40, §0 and 80 feet above the heater, and 
closed to the atmosphere? Of course, I am aware what 
the pressure of the hydrostatic column of water is at the 
different heights, but what I want to get at is the increased 
pressure by closing the tank to the atmosphere when the 
tank is placed at the above-mentioned heights above the 
heater. . 


[(t) The greatest possible additional pressure that can 
result where a safety-valve is in good order will be the 
original head of water in pounds, ~/ss the pressure the 
safety-valve is set for, which, in this case, would be 12 
+ 10 = 22 pounds. 

(2 and 3) If the safety-valve became corroded and will 
not lift there is no estimating the pressure for general con- 
ditions. It would be simply a 20, 40 or 80-foot head, 
plus the unknown quantity, which latter could readily 
reach disastrous dimensions, unless the closed expansion 
tank was much larger in capacity than ordinary practice. 

We will add, that unless the water in an apparatus is 
to be carried above the temperature of 212° Fah , noth- 
ing can be gained by using a closed tank. The circula- 
tion will be no faster thereby, and for house-apparatus 
this practice should not be tolerated, as it makes an appa- 


ratus, which is otherwise absolutely safe, dangerous, and 
liable to burst and scald people. 

To see this in its proper light, what we have to consider 
is to imagine an ordinary apparatus with an expansion- 
tank one-twentieth of the whole capacity, or sufficient to 
take care of the increment of the expansion of water from 
40° to 212° Fah. If we close this tank so the air cannot 
escape, the accompanyirg diagram 
will show the additional increment of 
pressure, caused by the expansion of 
the water and the compression of the 
air. 


When the water is at a the water in 
the apparatus is cold, say with a tem- 
perature of 40° Fah. When it is 
warmed to about 155° it rises until it 
reaches the position 4, or half-way up, 
and has compressed the air above it 
until it has a pressure of two atmos- 
pheres. At a temperature of about 
185° it is at ¢, and the pressure of the 
air is fours atmospheres ; at 200°, or 
thereabouts, it reaches d@, and the 
pressure is cig? atmospheres, and at ¢, 
sixteen atmospheres, and a: /, ¢hirty- 
éwo atmospheres, or 480 pounds pres- 
sure per square inch, and, as yet, the 
water has not reached a temperature 
oA of 212° Fah. 

With a tank of twice the capacity, of course,the danger 
is very much lessened, as then one extra atmosphere only 
can be added to the pressure caused by the water-head 
for a range of temperature between 40° and 212°, but the 
danger still continues beyond 212°, and, therefore, the 
practice should be condemned ; and where high tempera- 
ture isan abso'ute necessity, the designing of such an 
apparatus should only be entrusted to one thoroughly con- 
versant with the subject. ] 





PLUG FOR TESTING SOIL-PIPES. 


MONTREAL SANITARY ASSOCIATION, 
Standard Ruildings, St. James Street, 
MONTREAL, [’ecember 19, 1887. 


Sir: With reference to the inquiry of ‘‘ Subscriber ” 
about plugs for testing drains or soil-pipes, I may state 
that I daily use a rubber device which I find most satis- 
factory. use it for applying the ‘* smoke test,’’ but it 
was designed to withstand water-pressure. It consists of 
a rubber ring placed between two brass flanges which can 
be squeezed together by a thumb-screw alter the ring has 
been inserted in the pipe, so asto make the ring fit very 
tightly. A different size of ring is required for each size 
of pipe, but one pair of flanges does for several sizes of 
rings. Thedevice is something like this in section. 
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When applying the smoke test the cap is omitted and a 
rubber hose is attached by means of a coupling. 

These rings and flanges, etc., I bought along with a 
smoke-'esting machine from Messrs. Burn & Baillie, 
lumbers and brass workers, Hanover Street, Edinburgh, 

Scotland, who are the makers, I am, yours truly, 

RICHARD P. FLEMING, M. Can. Soc. C. E., 

Engineer of the Montreal Sanitary Association. 


A COURSE IN SANITARY ENGINEERING. 
TUBBSVILLE, O., HENRY Co., December 16, 1887. 
Sir: Will you please give me some information on 
learning senitary engineering, and as to the best place for 
such a course, and oblige, ALFRED S. TUBBS. 
(Columbia College, New York, has a regular four years’ 
course, and confers the degree of sanitary engineer. ] 


—_— cia lms: Fm er a a as a a 8S 


| horse cars. 


THE “ENGLISH WAY” OF CAR-HEATING. 


THE Buffalo Courier quotes a refined tourist as saying : 

“*So Charles Dickens doesn’t like the way we heat our 
railway cars. We really must adopt the English way. 
And what is that? Why, a rather large flattened tomato- 
can is filled with hot water and put on the floor of the 
carriage and you’re supposed to keep warm onit. The 
only way to g t any warmth out of it at all is to hold it on 
your lap and then your back freezes. One of these hot- 
water cans is expected to keep you warm for twelve hours. 
It gets stone cold within two. and ice-cream may be kept 
from melting on it. If our English friends don’t admire 
our way of heating cars let them go home.” 

Perhaps, however, Mr. Dickens was right after all, for 
even a cold ‘‘ tomato-can ” will, in case of collision or de- 
railment, be preferred to the warmest car-stove by all who 
are not partial to an¢e-mortem cremation. 

By the time Mr. Dickens next visits us we hope that 
car-heating from locomotive will have made such progress 
as to reconcile him to the American way. 


Se 


Gas and Electricity, 


Iluminathne Power of Gas in New York City. 
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COMPARATIVE COST OF GAS AND ELECTRIC 
LIGHTING OF GRAND CENTRAL DEPOT, 
CINCINNATI. 


Mr. JoHN W. HILL, M. E., Professor Thomas French, 
Jr., of McMicken University, and C. E. John, electrician, 
were recently employed to test and report on comparative 
cost of lighting the Grand Central Depot at Cincinnati by 
gas and incandescent electric light. The electric light 
being charged with cost of steam to run the dynamos, the 
result was in favor of gas. General Hickenlooper, the 
President of the Gas Company, offers to enter into a con- 
tract with depot owners ‘‘ for any desired number of years 
to light the entire premises with gas and guarantee that 
the degree of illumination shall in no case be less than that 
now afforded by electricity and charge forty per cent. less 
than the incandescent lighting cost last year.” 


TELEPHONES FOR BUENOS AYRES. 


A COMPANY in Buenos Ayres has recently ordered the 
material for a complete system of telephones from the 
Société Générale de Teléphonés at Paris. Annales Indus- 
tsielies states that over two thousand subscribers have been 
obtained, and the company proposes to erect a tower in the 
river, which will serve as a maritime telephone station. 
The harbor of Buenos Ayres is shallow, so that vessels 
are obliged to anchor several miles from the city. Tele- 
phone communication by means of a tower near the 
anchorage will be serviceable. 


ELECTRIC CAR-LIGHTING IN RUSSIAN 
TUNNELS. 


Annales Industrielles gives an account of a method fo 
lighting the fast trains from Kieff to Odessa, in Russia, 
by means of electricity. The object is to light the cars 
during the day while passing through tunnels. The plant 
consists of a powerful Crompton compound dynamo 
machine, which supplies a current of tro volts electro- 
motive force. There are three circuits of 2,000, 1,460, 
and 6,540 feet respectively. The rails are used for the 
return conductor, and the other wires are laid in a central 
tunnel between the tracks. Contact is made in each 
tunnel with the wire for that circuit by contact pulleys on 
the car axles. Each car has its own contact with the wire, 
so that all complicated connections of coupling a train are 
avoided. The train may stop while in the tunnel and the 
system will continue to operate. The company has applied 
the system to seventy-four cars, and they report tbat the 
expense of the system is less than one-third the cost of 
gas. 





THE NEW ELECTRIC RAILWAY FROM BROOK. 
LYN TO JAMAICA. 

THE Jamaica and Brooklyn Road Co., owning the old 
Jamaica Plank Road, have just finished and put in opera- 
tion an electric railway to take the place of the former 
It extends six miles from the Alabama Ave- 
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nue station of the Brooklyn Elevated Railroad at Fast 
New York to the town of Jamaica, and is operated on the 
‘Van Depoele system.” The electric-power station is 
at Woodhaven, about midway on the road. Thetrack is 
single, with turnouts. The electric poweris generated by 
a 175 horse-power compound engine, made at the Put- 
nam Works, of Fitchburg, Mass. The plant is arranged 
to sup; ly light as well as tractive power at all points on 
the line of the road. The Van Depoele Electric Generator 
is a series wound dynamo of 100 horse-power and makes 
500 revolutions per minute. ‘The exciter, which regulates 
the power, is of about eighthorse-power and makes about 
1,400 revolutions per minute. 

The power 1s transmitted by two }%-inch copper wires, 
stretched over the centre of the track to the cars by means 
of *‘ travelers,” or brass wheels, with plumbago bearings, 
running on the wires, and attached by 3-inch insulated 
copper wires to the fifteen horse-power electric motor in 
a closed compartment on the front of the car. On the 
motor shaft is a pinion, which drives a larger gear on 
a steel countershaft, on each end of which is a sprocket- 
wheel and by means of two steel chain belts motion is 
communicated to similar wheels keyed on the front axle of 
the car. On the trial trip the car, making three short 
stops, ran 2% miles in twelve minutes. ‘Lhe ordinary 
time will be twelve miles an hour, with trips every three 
hours at a cost for power of $1.40 per day for ach car. 
The entire electrical apparatus is furnished by the Van 
Depoele Company. The cars, which seat thirty people and 
are lighted by Edison incandescent lainps from the over- 
head power wir s, are built by the Pullman Company. 
Large cars or small trains will be drawn by separate 
motors, Aaren K. Styles has leased the road from the 
Road Company tor the term of its charter, which is ninety- 
nine vears. William M. Scott is the Superintendent and 
Vice-President. 

Roads are said to be successfully operated on the Van 
Depoele system at Binghamton, N. Y., Scranton, Pa., 
and in several Western cities. 


THE BOSTON SOCIETY OF CIVIL ENGINEERS. 


AT the regular meeting of the Boston Society of Civil 
Engineers, 21st inst., President L. F. Rice in the chair, 
a paper prepared by George A. Ellis. giving a description 
of the Racine Water. Works, was read by the secretary and 
discussed by members. Mr. M. M. Tidd gavea description 
of the Simpson Dry Docks, New York. Twenty-six 
members present. 


THE ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met December 7, President Potter in the 
chair, William H. Bryan, Secretary; twenty-nine mem- 
bers and three visitors present. Reno DeO. Johnson, 
Oscar W. Raeder, James C. Simpson, and Albert H. 
Zeller were elected to membership. 

The following nominations were made for the coming 
year: For President, M. L. Holman; Vice-President, J. 
A. Ockerson : Secretary, William H. Bryan; Treasurer, 
C. W. Melcher; Librarian, J. B. Johnson; Directors, 
William B. Potter and F. E. Nipher. 

President Potter read the report of the Executive Com- 
mittee, which showed the club to be in a prosperous con- 
diticn. P.M. Bruner then read a short paper on ‘* The 
Action of Frost on Concrete Work.” He explained the 
difficulties met with, and reported the results of a series 
of experiments he had made on Portland cement; also 
offered suggestion for counteracting the influence of low 
temperatures. He said the addition of salt would lower 
the freezing point one degree for one per cent. addition up 
to the point of saturation, and would also increase the 
tensile strength. The discussion proved very interesting, 
those participating being Robert Moore, J. A. Seddon, 
Wheeler, Professor Johnson, Ockerson, Macklind, Flad, 
Holdman, and Caldwell. But little reliable data was to 
be had. Professor Johnson offered to make a series of 
tests. It was shown that the best work was secured 
between the temperatures of 45° and 70° Fah. 





THE AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS. 

A MEETING was held Wednesday evening, December 
21, and, in the absence of the President, Mr. W. R. Hut- 
ton occupied the chair. Announcement was made that 
the annual meeting would be held on Wednesday, January 
18, when officers would be elected and the place of the 
next annual convention decided upon. The secretary 


stated that an invitation had been received from Milwau- 
kee inviting the society to hold its next an:ual convention 
in that city. 

On January IQ various points of interest about the city 
would be visited, and among them the new bridge crossing 
the Harlem River, to which the society was invited by the 
engineers in charge. 

Then followed the paper of the evening on the Venturi 
water-meter, of which an abstract is given below. 

An interesting discussion followed, which was partici- 
pated in by Messrs. Flagg, Church, Emery, Streidinger, 
Cioss, Brinckerhoff, North, and Brush, the general opin- 
ion being that the new device promised to be of great 
value. 


THE VENTURI WATER-METER. 
BY CLEMENS HERSCHEL, M. AM. SOC. C. 2.* 


SoME additional instrument or method for gauging 
water has long been desired by hydraulic engineers. In 
the case of water flowing through pipes, as in city water- 
works, it is exceedingly difficult, or impracticable, to 
meter the water, as soon as diameters approaching one 
foot or quantities approaching a million gallons daily 
are reached. In some such cases the stream of water has 
been split up into many smaller ones, each of which was 
then furnished with a meter, and the tail-water of these 
meters reunited ; a method and apparatus so cumbersome 
and costly as to be rarely applicable. Taking the case 
on the other hand, and of a far less valuable commodity— 
viz., of water under little or no pressure, about to be, 
or after it has been, used for power, the practical difficul- 
ties of gauging again beccme very great. Ordinary 
meters are out uf the question, owing to tke small value 
of the article percubic foot, and to the proporticnately 
great cost, per cubic foot of water metered, of applying a 
mechanical meter. Still, an approach to metering the 
water is found when the turbine or other water motor is 
converted, by previous tests cr experiments, into a form 
of water-meter ; and this method is doing exccllent and 
extensive service for many water-power companies. In 
mills that use cheap wheels, and change their wheels fre- 
quently, it causes considerable work and expense to main- 
tain the water-wheel system of measurements. 

The weir is seldcm permanently applicable to such 
cases, on acccunt of the difficulty and expense of setting 
and maintaining it, and because it diminishes the head 
acting on the wheel. If put upstream frcm the wheel it 
must take the form of a movable weir, sliding up and 
down in grooves. The weir edge is then raised or low- 
ered until the quantity passing the weir is just equal to 
the draft of the wheel ; a delicate operation, and applica- 
ble only in the case of experiments where the engineer 
has full control of the wheel. 

‘The writer refers to experiments made by Mr. James 


' B. Francis, Past President of the Society, some thirty 


years ago, and also the method described in the Transac- 
tions of the Society by A. Fteley, M. Am. Soc. C. E., 
and then remarks: ‘‘ It has long seemed to me that the 
use in metering water of the principle involved in the 
Bourdon aneiometer an instrument, which has been used 
to measure the velocity of currents of air in mines, in 
France, would yield valuable results, and the present 
paper is intended to record the experiments made and 
results found with two sizes of water-meters of that 
description. Bourdon’s anemcmeter is founded upon the 
property of a Venturi tube to exercise a sucking action 
through holes bored into its narrowest section. Then, by 
measuring the intensity of this aspiration by means of any 
form of vacuum gauge, and establishing the relation 
between such vacuum pressure and the velocity of the air 
through the tube, the instrument becomes an anemometer. 
This described property of the Venturi tube was known 
to Venturi, who made experiments with it in Modena about 
1791. But Ventuii suggests no use for it, as with him it 
was merely a curious phenomenon in the working of his 
apparatus.” 

The writer details at some length the experiments made 
by others embodying the principle of the Bourdun ane- 
mometer, and then gives a long and interesting detailed 
description of his own experiments, which would require 
to be given in full to make it intelligible. 


* Abstract of a paper read December #1, 1887, before the Ameri- 
can Scc.ety of C.vil Engineers, on an instrument making use of a 
a-w method of pauging water, applicable to the cases of very large 
tubes, and of a small value only of the liquid to be gauged. 
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He states in conclusion that, ‘‘ writing only a few weeks 
after the close of the second set of experiments, I very 
likely do not allude to all the capabilities of the meter. It 
seems to me it may, in many instances, replace the use of a 
weir, being more easily applied and equally accurate, and 
it can be used where a weir is entirely inapplicable. There 
is the promise of a great and varied usefulness in the 
Venturi meter.” 

The meters above mentiored were applied to pipes of a 
diameter of twelve inches and nine feet respectively, the 
diameter at the ‘‘ Venturi’ or narrowest portion where 
the vacuum gauge is attached being one-third of the 
diameter of the pipe in each case. 

The coefficients in the different experiments differed by 
only a few per cent., showing the apparatus to be very sat- 
isfactorily accurate, althoughin the large meter the dis- 
charge sometimes exceeds 250 cubic feet per second. Mr. 
Herschel stated that, although he had patented the appa- 
ratus, he would be glad to give the right of use free to any 
one who would carefully experiment with it and inform 
him of the results. 


THE INFLUENCE OF SUGAR UPON CEMENT. 


ALTHOUGH the use of sugar to increase the strength of 
cement has been an immemorial custom in India, the 
subject has had additional light thrown upon it by experi- 
ments made by Mr. Harry De B. Parsons, M. Am. Soc. 
M. E., assisted by Mr. Henry Hobart Porter, Jr.. E. M., 
and detailed in a recent paper before the American Society 
ot Mechanical Engineers. 

The first experiments were made with refuse molasses 
from a sugar-refinery, 1 per cent. being added to 35 per 
cent. of water by weight, for gauging the cement ; the 
cement used being the Dyckerhoff Portland. 

As compared with a mixture of neat cement the increase 
in strength was much less rapid, and up to three months 
had not obtained the same strength ; the strengths being 
353% and 456% pounds per square inch respectively. 
Mixture containing molasses showed, however, a tendency 
at that age to increase in strength more rapidly than the 
other. 

As there were practical difficulties in the use of molasses 
owing to the rapid chemical ‘changes 1n the mixture, addi- 
tional trials were made with pure crystalline sugar. ‘1 hese 
were made with both the Dyckerhoff and the k. O. Norton 
Rosendale cements. 

In the latter case go per cent. of water was used. All 
results are averages of three or four samples, and they are 
given in the following tables : 


TESTS WITH DYCKERHOFF CEMENT (PORTLAND). 








1 2 r a 2 2 
Time oF TESTS) Day. |Days.| Week | W’ks. wks. Mo’s.| Mo's. Mo's. 


ocean, | Vee —— | eee, | ee | eee | ee | ee, | 


COC wn diet 70% | 360 | 298%} 383 | 436 | 446 | 45634] 485% 
With % & of 

SURAE ...06. GO deesuen gr] ..... 489 |.....- 522%| 565% 
With X& & of 

Sugar ....... 4% |...-.. QU] ...eee 4Ixr j...... 5$2%|.....- 
With % & of ‘4 x ¥ 

gugar....... 2 FGG sis ss loscadeleawes 527%| 57% 
With 1: & of oa fs 
sugar ae eee 49 ‘beiesads 403%5|...... g7a%l....-. 
With 2 % of : 
sugar....... a. Mesewsk 60 Newwess 334 ‘ $37%\ .«. 











TESTS WITH F. O. NorTON’S ROSENDALE CEMENT. 





T 1 1 2 4 2 | 3 
Timg or TESTS. |Day.| Week. |Weeks.| Weeks, Months. Months. 





Neat scacsdeee dices 


AIS) creo 6a 11834 2253 253 
W'th \ & of sugar..| 15 25% 27 74 «| +243 299 
With ks ° onl, BIG | Sean sad ones eas 99 236 zor 
Wthyx * val  B Aoae ee lee ee 76) 54K 4 
Withr s ‘* eal? a: oP evar [adtens elaweeie | 34 181 





- 





The manifest effect of the saccharine matter is to retard 
the setting of the cement; and the subsequent excess of 
strength the authors judge to be more mechanical than 
chemical, the sugar by this retarding effect giving time for 
the chemical changes to take place more perfectly. 

The greatest increase of strength seems to result by the 
addition of 4% to & per cent. and the maximum excess to 
be about 20 percent. This very slow initial setting will 
undoubtedly prevent the process from coming into use ; 
and if it be true, as is stated, that the sugar seems still to 


exist in a crystalline state in the interior of the specimens, 
the gain of 15 to 20 per cent. is probably oly apparent, / 


and the cement would be equally strong without the sugar 


-atter the lapse of sufficient time. 


| 
| 
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TRESTLE ON GRILLAGE OVER HANOVER 
POND, CONN. 


TuIs trestle was built by the Berlin Bridge Co., of East 
Berlin, Conn., to carry a single-track line of the Meriden 
and Waterbury Railroad. It is of the ordinary type of 
plumb and batter post bents, braced both ways, noticeable 
only on account of the efficient way of securing good 
foundation in a bad bottom with cheap, common materials. 

The water was still and shallow, and the bottom soft, 
treacherous, and of unknown depth. The ordinary mud-sill 
would not answer and a pile-driver could not be conve- 
niently secured nor piles economically used. The Bridge 
Co.’s superintendent in charge, Mr. J. Detin, devised the 
expedient shown. Several car-loads of sound, hewn 
railroad ties were ordered, regularly arranged about fifteen 
inches apart on a level place, and fastened by two 3x10-inch 
binder-planks spiked to each tie. This grating was floated 
to required position, and the corresponding bent, framed 
into a bottom sill, slid on to its centre line and heeled up 
vertical in the usual manner, braced to the preceding sec- 
tion, and so on for the‘next. ‘The sill of the bent simply 
rested on the grating without any fastening whatever. 
Its weight submerged it and fixed it in the bottom, and 
the structure stood plumb and firm, kept straight and 
square under train load with scarcely perceptible settling 
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under the first application and none afterwards It gives 
perfect satisfaction under constant traffic. One bent was 
put in with the binder-planks underneath the ties, but, 
owing to a slight current or springs in the bottom, it was 
quickly undermined by a channel its whole length. By 
turning the grating, the other side up however, the difh- 
culty was entirely obviated. 


Der Praktisthe Maschinen Constructeur says that Dr. 
Bernadon, a Russian physicist, has recently discovered a 
method for welding iron with other metals by means of 
electricity. It 1s claimed the difficulty hitherto has been 
to obtain sufficient current strength. Dr. Frank referred 
to this difficulty in a lecture before the Polytechnical 
Society of Berlin in view of the fact that lightning-rods of 
any considerable thickness are never fused. Sir William 
Thompson also failed to solve the problem satisfactorily. 
Dr. Bernadon, it is asserted, has succeeded by a compar- 
atively simple method. He uses large machines of 20 to 
25 horse-power to charge a storage battery, and uses the 
stored energy at the desired moment. He has not only 
welded iron upon iron, but iron with steel, copper, and 
bronze, and makes a practically perfect union. A com- 
pany at Rixdorf, near Berlin, are building a plant to use 
this method. 

[We believe all this was shown at the recent fair of 
the American Institute in New York City.—ED. ] 


a 


A CORRECTION. 
THE OLD CHURCH AT BORGUND, NORWAY. 
Boston, December Io, 1887. 


Sir: In your issue for December 17, just come to 
hand, the illustration 1s labeled Old Church at Aergen, 
Norway. It should be at Borgund, Norway, as you 
doubtless have been told a score of times before this. 

* Very truly, ELLEN H. RICHARDS. 


THE ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA. 

THE regular meeting of the society was held at Pitts- 
burg December 20. President Alexander Dempster called 
the meeting to order, and the following gentlemen were 
elected to membership: Charles I. Traville, Lewis C. 
Weldin, If. Ward Verner, Frank Felkel, J. P. Daine, G. 
M. Engel, L. H. Simpson, and H. C. Campbell. 

Mr. W. Lucien Scaife, as chairman of the committee, 
which included also Messrs. Charles Davis and Charles 
Ehlers, instructed to investigate into the Fort Wayne 
accident, and to report upon a method of avoiding such 
an accident in the future, then read the report of 
the committee, which was accepted and filed, and the 
Secretary was instructed to send copies of the report to 
Councils and the different railroads. 


=f 


TRESTLE ON GRILLAGE 


OVER 
HANOVER POND, MERIDEN, CONN. 
N. Y., N. H. & H.R. R. 


NoTE.—Vertical and batter posts connected 
with mortise and tenon joints and 2-inch pins. 
All brace. plank bolted on with 3/-inch bolts. 


This committee finds that the grade crossings, or the 
bulk of them, are serious and dangerous obstructions, and 
that they should be dispensed with. 

They are of the opinion that the proper way to relieve 
the Fort Wayne Railroad crossings on the principal 
thoroughfares in Allegheny and in Pittsburg is by elevat- 
ing the tracks of the Fort Wayne Railroad with its con- 
nection, the West Penn Railroad. The clearance height 
of the railroad at street crossings should at least be 13% 
feet. 

By such an elevated road the Fort Wayne and West 
Penn will be greatly benefited by the increased facilities 
afforded in the running of trains, the handling of freight 
and passengers, and in other respects in being relieved of 
the expense of flagmen, gatekeepers, and the liability for 
damages by accidents at gate-crossings. The cities will 
be the gainers by reason of relief from danger, and in- 
terruptions at crossings, and the enhancement of the value 
of property along such lines. 

The length of lines to be changed is about two miles, 
and even if the cost should reach $1,500,000, it would not 
be an unreasonabie project, considering the benefits to be 
derived by the railroad and cities. 


A discussion, the principal points of which will be given 
later, followed on Mr. Ramsey’s paper on ‘* The Effect of 
Temperature on Structural Iron and Steel,” of which we 
gave an abstract on October 29, during which an interest- 
ing chart was shown, giving the number of rails_broken 


in winter as running above 100 a month and in summer 
being as low as three. 

W. T. Scaife was then nominated to succeed M. J. 
Becker as Vice-President, T. P. Roberts to succeed Mr. 
Scaife, and Charles Davis and W. C. Phillips as directors. 

AS TO PRICES OF PORTLAND CEMENT. 


(Krom the London Times.) 


THE Hamburg Borsen Zeitung, in discussing the ques- 
tion frequently raised of late, whether the present move- 
ment in Portland cement is transient or whether the pros- 
pect for the ensuing year is favorable, says : ‘‘ Significant 
indications are given by the result of the public compe- 
tition which took place in Posen on the 2d of this month 
for the large quantity of 85,000 normal tons. This cement 
was ordered for use on the royal fortifications, and is 
deliverable in the period from now to June, 1889. The 
tenders sutmitted by ten manufacturers are, on the aver- 
age, after allowing for transport charges, 13 per cent. 
higher than those of June 2, obtained by the same depart- 
ment for 18,000normal tons. Especially significant is the 
fact that the lowest tenders of November 2 are about 23 
per cent. above the lowest of June 2.” 


THE Royal Institute of British Architects have insti- 
tuted an admirable competition, to be held next year, with 
a view to encourage the study of stereotomy. The subject 
of the comretition will be ‘‘ The Vaulting of an Angle of 
a Cloister,” to be shown by a model and working drawings. 
It will be an open competition, and a special class. for 
instruction in stone-cutting will be opened under Mr. 
Harvey in connection therewith. The institute gives 
notice that the models will probably have to be constructed 
in the rooms of the institute and in the presence of 
moderators representing the council. 


THE electric street-car fitted up by the Weston Electric 
Light Company, that has been traversing the Cambridge 
roads for the last six months or so, made its first appear- 
ance on Boston streets the other day. It is driven from 
a Julien storage battery, and surmounts the steepest 
grades with ease. It will soon be used for regular trips 
between Boston and Harvard Square. 


A PROMISING coal-mine has been. struck at Jordan, 
Scott Co., Minn. 


A SAW-MILL boiler exploded December 13 at Mt. Ster- 
ling, Ky., killing the sawyer and badly injuring the 
engineer. It weighed four tons and was thrown 125 yards, 
demolishing in its flight part of a machine shop and tear- 
ing up a railroad track. Cause, low water. 


JOHN C. COCHRANE. 


JOHN C. COCHRANE one of the best-known architects 
in Chicago, died at his residence December 14, after an 
illness of but six days. Born in New Boston, N. H., 
November 5, 1833, after receiving an academic education 
he came to Chicago in 1855, and was employed for some 
time in an architect's office. A year later he opened an 
office in Davenport, Iowa, and for the next two years 
designed most of the principal buildings erected there. In 
1864 he came to Chicago to reside permanently. He made 
a specialty of public buildings, and the North-west is 
dotted all over with monuments to his professional skill. 
In Chicago the structures with which his name is most 
prominently connected are the Chamber of Commerce, the 
Cook County and Michael Reese Hospitals. Rush Medical 
College, First Presbyterian Church, Jefferson Park Pres- 
byterian Church. Church of the Messiah, and Centra\ 
Baptist Churcn. Besides these public buildings he de- 
signed a large number of private residences in the city. 
He was twice married, and leaves three children. 

Mr. Cochrane died of nervous prostration. He was 
sick but a shorttime, and his illness was not regarded at 
first as at all serious. 


PERSONAL. 


Mr. HAROLD PETo, of the firm of London architects, 
Ernest George & Peto, is now visiting the United States 
and inspecting buildings and American methods of con 
struction. 





CHESTER B. DAVIs, of Chicago, and Colonel H. Flad, 
of St. Louis, have been appointed as consulting engineers 
to assist Special Engineer Whitman in his duties of plan- 
ning for the intercepting sewers of Milwaukee. 


CONTRACTING NBwWS DBPARTMENT. 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND. BUILDING SUPPLIES. 





ARCHITECTURAL COMPETITIONS. 


MINNEAPOLIS, MINN.—The time for re- 
ceiving competitive plans for the new Court- 
House and City Hall has been extended to 
February 15, and the size of the stretchers 
may be increased to 48x48 and 55x55. 






PE i Ma Menlo ae 


for works for which proposals are requested see also 
the ** Proposal Column," pages i-iv-64. 





Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
Tue Encinererinc & Bui_pinGc Recorp asthe suurce. 


Our readers will oblige us by notes, clippings, or any in- 
formation whica will put us in the way of obtaining 
early and rel able news for our ‘* Contracting In- 
telligence.” /n/formation of importance sent to 
us exclusively, and not elsewhere published, will 
be liberaliy paid for. 





WATER. SEWERAGE, ETC. 


SALEM, MASs.—The water board, in its 
annual report, will recommend the building of 
a main around through Danvers in preference 
to building a reservoir on Gallows’ Hill. 


RIVERSIDE, CAL.—This place has water 
bonds in the sum of $150,000 for a water 
company to make improvements and extend 
the water privilege. 


New ROCHELLE, N. ¥Y.—The Manhattan 
Life Insurance Company has made a contract 
with the New Rochelle Water Company to 
supply Rochelle Park with water. 


GRAND Rapips, MicH.—The proposition 
to bond this city in the sum of $250,000 for 
extending the water-works system was lost at 
the recent special election. 


WILMINGTON, N. C.—Concerning a report 
that the water-works company at this place 
were to sink several artesian wells, our corre- 
spondent writes as follows: ‘*‘ No action 
taken, nor is any contemplated at present.” 


New York CiTy.—At a recent meeting of 
the Aqueduct Board the plans of the Quaker 
Bridge Dam and Reservoir, presented by 
Chief.Engineer Church, were accepted, and 
the Chief Engineer was directed to prepare 
working plans, with a view of putting the 
work under contract. 


BEAUMONT, TEX.—It is reported that 
water-works are to be erected here by the 
Reliance Water Company. 


RIVERSIDE, CAL.—This place has voted 
$150,000 bonds for the water company to 
make improvements and extend water priv- 
ileges. 


THE expenditure for sewers in Minneapolis 
last year was $228,072, a little over six miles 
of sewers having been built. ° 


OTTAWA, ONT.—Dr. Ferguson, M. P. for 
Welland, and Mr. Gross, of Welland, has 
asked the Minister of Railways for permission, 
on behalf of the town of Welland, to draw a 
supply of water from the Welland Canal for 
the new water-works there, now building. A 
satisfactory reply is anticipated. 


Kincston, ONT.—The water-works system 
will undergo a great improvement. New 
mains are to be laid, two new Hyatt filters are 
to be placed in the lake, and an iron tank, 70 
feet high, to add to the pressure of the water 
at the reservoir, will be erected. These im- 
provements will involve the expenditure of 
#10u,000 over and above the $129,000 which 
the city paid the con.pany for the works. 





Dover, N. H.—The question of construct- , 


ing a water-works system here having been 
decided favorably, the City Council has di- 
rected Percy M. Blake, C. E., of Hyde Park, 
Mass., to prepare working plans and specifi- 
cations for the proposed system, and to pre- 
sent the same to that body, who will proceed 
with the work immediately. 


GRAND Rapips, MtcH.—It is probable 
that the Board of Public Works will expend 
about $12,000 in making repairs to different 
portions of the water-works system, laying 
new mains, etc. It is proposed to procure a 
new pump for $5,000, a new boiler for $4,000, 
and use the remainder of the appropriation 
asked for in substituting iron mains for some 
of the wooden ones. The Common Council 
will dispose of the matter at its next meeting. 


ANDERSON, CAL. — Our _ correspondent 
writes: ‘‘ The Anderson Water Co. is now 
constructing a ditch, which will-be about 

ight miles long. It will conduct the water 

into a reservoir or large cistern, to be dug later. 
This reservoir will be at an elevation of at 
least 150 feet above the town. Mains will 
carry the water from this reservoir to all parts 
of the town, to be used for household, fire, and 
irrigating purposes.” 


SrpneyY, O.—Our correspondent writes: 
“ The question of the appropriation of $6c,000 
for the improvement of our water-works will 
be voted on January 3, 1588.” 


FAIRHAVEN, Mass.—Our correspondent 
writes from here as follows: ‘* The scheme 
for a water works in the town of Fairhaven is 
only a scheme as yet. but as it is a great 
necessity, both as a sanitary measure and for 
fire service, it is hoped some capital interested 
in building such work will visit the town and 
investigate it as an investment. There is a 
natural supplv of water nearly in the centre of 
the town. The mains would be short, and 
furnish a thickly-settled district, and the town 
wou'd pay well for hydrants.” 


BooTHBAY, ME.—It is reported that H. A. 
Hancox, of Hudson, Mass., will construct a 
system of water-works here. 


DELAWARE, O.—The Delaware Water 
Company has been incorporated. Capital 
stock, $1,000,000. T. M. Marriatt, B. W. 
Brown and others are the incorporators. 


CUCAMONGA, CAL. —The Cucamonga Water 
Company has been incorporated. Capital 
stock, $100,000. E. T. Wright, W. B. Nich- 


olson and others are the incorporators. 


PERTH AMBOY.—It is probable that steps 
will scon be taken here to improve the water- 
works system. The present supply is un- 
wholesome, and has heen declared unfit for 
use. It is possible that a supply will be 
obtained from Rahway. 


Nites, O.—Dr. Mirer has purchased the 
Molly pumps, formerly in use in the Youngs- 
town water-works. ‘They will be placed in 
the Baldwin Mill in this place, and a system 
of water-work, may be inaugurated for the ben- 
efit of private consumers, or perhaps the town ; 
but, our correspondent writes, “‘as yet no 
steps in that direction have been taken.”’ 


CAMBRIDGE, MAss.—In reference to the 
water-works improvements at this place our 
correspondent writes as follows : ‘* Cambridge 
pumps from Fish Pond her water-supply into 
a reservoir for low service and into a stand- 
pipe for her high service ; area about 16oacres. 
The increase in consumption and other causes 
covering several years drew the water down 
some 14 feet, which made it necessary to place 
a temporary pumping plant on the border of 
the pond to supply the conduit running to the 
large pumps. ‘The extension was the laying 
of a 30 and 36 inch iron pipe about g miles 
long, the building of a dam some 30 feet high 
and 850 feet long in Waltham, ail completed 
a month ago. Wecan deliver at the pond ten 
million gallons daily.” 


CoLumBus, O.—It is probable that there 
will be considerable sewerage work here soon. 


MARION, IA.—Our correspondent writes 
' concerning the report of the incorporating of 
water-works here: ‘‘Our works have been 
running about one year, although we did not 
incorporate until a few months since. Our 
system is not entirely completed, having sev- 
eral miles of mains to lay next season. We 
contemplate purchasing an additional boiler of 
about 65 horse-power.” 


Newport, N. H.—Efforts are being made 
to organize a company here to furnish water 
from Sunapee Lake. 


MARION, VA.—Water-works are to be cone 
Structed here in the spring. 


SCENEGA, CAL.—The Pirie Water Company 
has been incorporated with a capital stock of 
$20,000. Robert Strathearn, J. M. Horton 
and others are the incorporators. 


MCMINNVILLE, TENN.—It is rumored that 
a 40-foot water-tank is to be erected here and 
that water-mains are to be put in the principal 
streets. 


FRANKFORT, MICH.—A special election has 
been ordered by the Village Council, to be held 
some time in January, to decide whether or 
not water-works shall be established here. 


Kansas City, Mo.—The Buffalo Express 
of December 23, says: ‘' The Holly Manu- 
facturing Company, of Lockport, N. Y., has 
received the contract to furnish a 10,000,000- 
gallon engine for the water-works here.” 


MILWAUKEE, Wis.—The Fire Department 
will purchase a 75-foot copper water-tower. 


BRIDGES. 


Sroux City, lowa.—There is talk of erect- 
ing 3 $35.000 bridge here. 


NEWPORT, Ky.—The Central Railway and 
Bridge Company, of this city. is about to file 
an application with the Secretary of War for 
permission to build a bridge between Cincin- 
nati, O., and Newport, Ky. 


Fort SM1I1H, ARK.—The question of erect- 
ing a bridge over the Potean River, at this 
place, is being agitated, and it is probable 
that conclusive steps will soon be taken. 


MONTGOMERY, ALA.—The Board of Rev- 
enue has decided to erect two bridges near 
this city. 


SAN FRANCISCO, CAL.—The Santa Inez 
Water Company has been incorporated with a 
capital stock of $1,000,coo. Edgar W Steele, 
San Luis Obispo, and others are the incorpo- 
rators. 


CHICOPEE, MAss.—It is reported that a 
bridge is to be built here by the County Com- 
missioners. 


Kansas City, Mo.—A bridge is to be built 
here by the Holmes Street Cable Car Com- 


pany. 


McCONNELSBURG, PA.—J. E. Downs can 
give information concetning a bridge to be 
erected here by the County Commissioners. 


St. AUGUSTINE, FLA.—Concerning a re- 
port that the County Corgmissioners were to 
build a bridge here, our correspondent writes : 
‘‘ We have no bridge to build for next twelve 
months.” 


LAUREL, DeL.—Address H. F.+- Kenny, 
233 South Fourth Street, Philadelphia, Pa., 
General Superintendent Philadelphia, Wil- 
mington and Baltimore Railroad, for particu- 
lars concerning a bridge to be erected here. 


GREAT FALLs, MONT.—A bridge is to be 
built here. Address C. Shields, Minot, Dak. 


DUNNVILLE, W1s.—A bridge is to be built 
here by the County Commissioners. 


| DAYTONA, FLA.—The County Commission- 


ers will erect a bridge here. 


| 


GAS AND ELECTRIC-LIGHTING. 


MANCHESTER, CONN.—The question of 
electric lights is being discussed by the city 
officials, and it is probable that something 
definite will soon be done. 


_ DEcATuR, ILL.—It is said that the electric 
light company at this place will soon want 
1CG0,000 pounds of wire. 


THOMASTON, Conn.—An electric light 
company has been formed here for the purpose 
of proceeding at once towards lighting the 
city. The capital stock is $20,000, and Aaron 
Thomas, B. W. Pease and others, are the in- 
corporators. 


Lock HAVEN, Pa.—An electric light com- 
pany has been formed here. with Samuel 
Christ, T. C. Kintzing and others, as incor- 
porators. The capital stock is $20,000. 


ARLINGTON, N. J.—An electric lighting 
plant is to be erected here by the Thomson- 
Houston Electric Light Co., of Boston, Mass. 


ATHOL, MAss.—The citizens of this place 
ae talking of establishing an electric-light 
plant. 


Lockport, N. Y.—Parties owniug the 
gas-wells at Getsville, ten miles south-west of 
here, have signified their intention of acquir- 
ing the right of way to this city and construct- 
ing a natural-gas pipe-line here. They pro- 
pose to light and heat thecity. They have 
five wells already sunk at a depth of 500 feet 
each, and claim they will have an unlimited 
supply. 


Homer, N. Y.—It is rumored that the local 
water-works company will light the public 
streets by electricity. 


ELMIRA, N. Y.—Natural-gas has been 
struck near here, and a company has been 
formed to further operations. 


DETROIT, MICH.—The contract between 
this city and the Brush Electric-Light Com- 
pany, to hght the public streets fcr the next 
three fiscal years, has been executed. 


CHARLESTON, W. Va.—It is reported that 
this place 1s to be lighted with e'ectricity by 
the Kanawha Electric-Light Company. 


FREEBORN, MINN.—Natural gas has been 
discovered here, and it is probable that a com- 
pany will be formed. 


GREEN COVE SPRINGS, FLA.—An_ electric- 
light plant is to be erected here by the Green 
Cove Electric Company. 


CHAMBERSBURG, N. J.—The question of 
electric-lights is being agitated here, and the 
Light Committee of tne Common Council has 
been given power in the matter. 


ForT GRATIOT, MicH.—This place will 
pipe tor natural gas at once. 


THE Gas and Electric Light Company, of 
York, Neb., has been incorporated. Capital 
stack, $8,000. D. E. Sedgwick, M. Sover- 
eign and others are incorporators, 


RUTLAND, VT.—The Rutland Electric 
Light Co. has increased its capital stock by 
$25,000 and will make extensive improvements 
to their plant. 


PLAINVILLE, N. Y.—There is talk of having 
a natural-gas stock company here. 


HOLLAND, MIcH.—The place has decided 
in favor of electric lights. 


Piqua, O.—The Mercer Gasand Fuel Com- 
pany has been incorporated; capital stock, 
$700,000, George H. Smeiley, James B. 
‘Yownsend, and others are corporators. 


MAUCH CHUNK, PA.—A company witha 
capital stock of $1,500 has been.organized here 
for the purpose of lighting the streets with 
electricity. 


LAMAR, COL.—This place is to be lighted 
by electricity. T. J. atthews and others 
S formed a company with $50,000 capital 
stock. 


1887 


THE ENGINEERING AND BUILDING RECORD. 


63 





a 
a ee 


“RAILROADS, CANALS, ETC. 


BRIDGFPORT, CONN.—At the annual meet- 
ing of the stockholders of the Housatonic 
Railroad Company it was voted to build a 
branch line from Newton to Huntington, a 
distance of ten miles. 


HELENA, ARK.—The Helena Street Rail- 
way Company has been organized, with W. 
W. Schoolfield, H.G. Miller and others, as 
directors. Work will be commenced as soon 
as the weather permits. Mr. John Gunn. of 
Memphis, will probably have charge of the 
construction of the road. 


Kansas City, Mo.—It is reported that H. 
P. Selden, 535% Walnut Street, has been 
awarded the contract to construct a line of 
railway for the Kansas City, Rich Hill and 
Southern Railway Co. 


BIDS OPENED. 


MONTREAL, CAN. — Tenders for special 
castings (132 tons) were opened by the Water 
Committee of the City Council on December 
14, and were as follows : 

E. Chanteloup., Montreal, $60 per ton. 

Bellhouse, Dillon & Co., Montreal, $50.50 
per ton. 

Alex. Garthshore, Hamilton, Ont., $61.20 

ton. 

B. I. Coghlin, Montreal, $55 per ton. 

T. T. Turnbull & Co., Montreal, $55 per 
ton. 

Chagnon & Co., Longueiul, $39.70 per 
ton. 

H. R. Ives & Co., Montreal, $48 per ton. 

John McDougall, Montreal, $46.20 per 
ton. 

Cooper, Fairman & Co., Montreal, $62.74 
per t>n. 

P. Arnesse, Montreal, $46.20 per ton. 

Contract noc awarded. 


HoLMESBURG, Pa.—Synopsis of bids for 
work and supplies for the Holmesburg, Pa., 
Water-Works, now being constructed, opened 
December 20. by Isaac S. Cassin, C. E., 
Philadelphia, Pa.: 

James G. Meehan, Holmesburg, Pa., sub- 
siding reservoir, complete, $4,285. 

Henry Opperman, Jr., Harrisburg, Pa., 

6 


Robert Pyle, Wilmington, Del., $4,695. 

J. Irwin Hillpot, Philadelphia, Pa., $4,- 
875.22. 

Henry J. Taylor, Philadelphia, Pa., $6,- 
120. 

R. D. Wood & Co., Philadelphia, Pa, 
fire-hydrants and valves, $1 480. 

Union Hydraulic Works, Philadelphia, 
Pa., $1,488.60. 

James Henshall! & Son, Philadelphia, Pa., 
$1,574.10. 

Thompson & Campbell, Philadelphia, Pa., 
$1,641.45. 

Contract for subsiding reservoir awarded to 
James (;. Meehan, Holmesburg, Pa., and for 
fire. hydrants and valves to Union Hydraulic 
Works, Philadelphia, Pa. 


BIRMINGHAM, ALA.—The contract for the 
plumbing and gas-fitting in the Charleston 
block, at Bessemer, has been awarded to W. 
H. Franklin, of this city, for $3,600. The 
block is to cost $150,000. 


ELIZABETH, N. J.—The New York and 
New Jersey Globe Gas-Light Company has 
been awarded the contract to light the streets 
of this city for aterm of one year, to begin 
January 1, at a cost of $17 per light. There 
will be 500 lights. 


ALLEGHENY, Pa.—The contract for the 
water-tank has been let to Saylor, Briggs & 
Lyons for $2,283. 


PRINCETON, ILt.—The City Council has 
awarded the contract for the artesian well to 
J. P. Miller, of Chicago. 


CHICAGO,I[LL.—The contract for rebuilding 
the docks and pile foundation for the ware- 
houses of the Anchor Line and Western Ke- 
frigerating Company has been awarded to W. 
T. Casgrain, of Milwaukee, Wis. 


NogtTuH ATHENS, TENN.—The Union Iron 
Works, of Chattanooga, have the contract for 
building water-works at this place. The cost 
will be $15,000. 


New York City.—The Aqueduct Com- 
missioners have awarded the contract for the 
construction of the Sodom dam to Sullivan, 
Ryder & Dougherty, whose bid was $366,990. 


New York City.—Synopsis of bids for 
preparing for and building a new wooden pier 
at the toot of East 117th Street; for preparing 
for and building a new crib bulkhead, with 
appurtenances, at the foot of East 117th 
Street, and for dredging thereat, opened De- 
cember I9 by the Department of Docks: 
The engineer’s estimate of the nature, quanti- 
ties and extent of work includes 2,800 cubic 
yards of dredging, 6,150 cubic feet of crib- 
work, complete, besides 22,886 feet, B. M., 
yellow pine timber, and other material. The 
following were the bidders: John Gillies, $13,- 
627.50: O'Connell & Coffey, $15.017.50; 
Richard Cronin, $12,400,50; John W. Flaher- 
ty, $11,147 50: William P. Kelly, $11.640; 
John M. Monks. $17,576 50. The contract 
was awarded to John W. Flaherty. 


DENVER, Co_.—Synopsis of bids for fur- 
nishing material and constructing a bridge 
over the Platte River, opened by Charles H. 
Scott, County Clerk, December 12. 

W.E. Edom, Denver, Col., whole work, 
$1,198. 

R. Jackson, Denver, Col., whole work, 
$1,170. 

The contract has been awarded to the low- 
est bidder. 


MONTREAL, CAN.—The following bids for 
cast-'ron water-pipes were opened by the 
Water Committee of the City Council Decem- 
ber 14, 1887: 

Alex. Thos. Paterson, Londonderry, N. S., 
6, 10, 12, 20, 30 inch pipes, 1,80c tons, at 
$32.10 per ton. 

R. D. Wood & Co., Philadelphia, Pa. , $37,- 
35 per ton. 

Macfarlane, Strang & Co., Glasgow. Scot- 
land, Coglin. agent, Montreal, $36.06 per ton. 

Macfarlane Strang & Co., Glasgow, Scot- 
land, Turnbull & Co., agent, Montreal, $35.91 
per ton. 

Bellhouse, Dillon & Co., Montreal, $34 per 
ton. 

I. E. Lomer, Montreal, $35 per ton. 

A. Holden, Montreal, $41 per ton. 

R. McLaren & Co., Glasgow, Scotland, 
$34.57 per ton. 

George Reaves, Montreal, $36.65 per ton. 

Alexander Gartshore, Hamilton, Ont., 
$32.48 per ton. 

Middleton & Meredith, Montreal, $34.99 
per ton. 

R. N. C. Connal, Montreal. $35 per ton. 

George Dibley & Son, London and Mon- 
treal, 30, 20, and 12 inch, $35.80; 10 inch, 
$36.30; 6 inch, $37.15 per ton. 

I. H. Taylor, for D. Y. Steward & Co., 
Glasgow, 30, 20, and 12 inch, $35.90; Io inch, 
$35.20; 6 inch, $35.50 per ton. 

Clay, Cross & Co., Chesterfield, England, 
30 inch, $35.87; 20 inch, $35.87: 12 inch, 
$36.11; 10 inch, $36.72; 6 inch, $37.08 per 
ton. 

Cooper, Fairman & Co., Montreal, 30, 20, 
and 12 inch, $36.89; ro inch, $37.52; 6 inch, 
$38.16 per ton. 

Cox & Green, Montreal, 30, 20, and 12 inch, 
$35.16; 10 inch, $36.10; 6 inch, $36.96 per 
ton. 

Contract awarded to Alexander Thomas 
Paterson, Londonderry, N. S., Canada. 


New York CiTy.—Synopsis of bids for the 
gate house at South Yonkers, N. Y , opened 
December 14 by the Aqueduct Commissioners: 

John Pierce, New York City, granite di- 
mension masonry, per cubic yard, $45: broken 
ashlar, cubic yard, $35; hammer face dressing, 
square foot, 80 cents; rough pointed face 
dressing, square foot, 50 cents; roof, complete, 
€1,700; double doors, complete, $100; win- 
dows, complete, $20; wrought iron, not in 
roof, $80; cast iron, not in roof, $98. 

O’Brien & Clark, New York City, granite 
dimension masonry, cubic yard, €45; broken 
ashlar, $40; hammer face dressing, square foot, 
80 cents; rough pointed face dressing, square 
foot, 40 cents; roof, complete, $3,000; double 
doors, complete, $200; windows, complete, 
#50; wrought iron, not in roof, $100; cast iron, 
not in roof, $8&o. 


DULUTH, MINN.—The contract for the new 
coal dock for the Pioneer Fuel Company, of 
Minneapolis, has been awarded to William 
B. Sharp, of this city, at a cost of $75,0Vu0 
The dock is to be 1,000 feet long, by 350 feet 
in width, and wil) have a hold capacity of 
Saat tons. It will also be of solid cnb 
work, 


MILWAUKEE, WIs.—The advertisement for 
bids for improving Ashland Harbor has been 
withdrawn and bids will not be received as at 
first contemplated. 


MECHANICVILLE, N. ¥.—The contract to 
build the new bridge across the Hudson at 
this place has been let to the Hilton Bridge 
Company, of Albany, by the officers of the 
Mechanicville Bridge Company. The bridge 
is to be built fora sum between $21,000 and 
$22,000. 


GOVERNMENT WORK. 


HicHwoop, ILL.—Synopsis of bids for the 
construction of huts for the U. S. troops, 
opened recently by J]. D. Bingham, Assistant 
Quartermaster-General, U.S. A., Chief Quar- 
termaster : 

Henry Munson, $8,575 69. 

John Ramcke, $8,748. 

Thomas Morset & Son, $6,533. 

S. A. Hardy, $7,239. ro. 

Dupre & Schoolev, $11,200. 

Tsaac L. Phillips, $5,544. 

D. H. Hayes. #6,996. 

John Taggart, $8,100.36. 

Adam J. Weckler, $7,157.20. 

The ccntract was awarded to Isaac L. Phil- 
lips, December 8. 


WASHINGTON, D. C.—The opening of bids 
for plumbing, etc., in the Sub. Treasury Build- 
ing has been postponed until January 3. 


PORTLAND, OrE.—Synopsis of bids for one 
fire-proof safe, with burglar-proof chest, for 
Register’s Division at the Custom-HNcuse, 
opened December 17 by the Supervising 
Architect of the Treasury Department : Mac- 
neale & Urban, $735: Mosler, Brown & Co., 
#595: Hall Safe and Lock Co., $626; Mighill 
& Richards, $620. 


WHEELING, W. VA.—Synopsis of bids for 
banker’s chest, opened December 17 by the 
Supervising Architect of the Treasurv Denart- 
ment: York Safe and Lock Co., €215; L. H. 
Miller, #149; Macneale & Urban, $242; 
Mosler. Brown & Co., $198; Farrel & Co., 
$350; Hall Safe and Lock Co., $425. 


WASHINGTON, D. C.—Synopsis of bids for 
furnishing and laving encaustic tiling, opened 
December 21 by Thomas J.incoln Casey, 
Colonel, Corps of Engineers: Sharpless & 
Watts, Philadelphia, Pa., $1,450; Hayward & 
Hutchinson. Washington, D. C., 1.467; Star 
Encaustic ‘Tile Co., Pittsburg, Pa., $1,844; 
J. F. Manning & Co., Washington, D. C., 


$2,097. 


SAN ANTONIO, TEX.—Synopsis of bids for 
stone and brick.work for basement and area 
walls of the Court-House, opened December 
20 bv the Supervising Architect of the Treas- 
ury Department : 

D.C. Anderson, San Antonio, $9,272: for 
additional stone, 25 to 30 cents per cubic foot 
per sample. 

Pauly & Dielmann, $12,880; for additional 
stone, $3.25 for granite, 75c. for limestone. 
per cubic foot. 

Dumesniel & Bros., for Boerne and red 
Texas stone, $13,700; $4.60 for granite and 
$1.50 for brownstone: Bedford stone, $16,000: 
Boerne and Richmond stone. $14,200; $5.30 
for granite and $1.50 for brownstone. 

Jobst Bros., $14,224.91, Dix. and N. and 
Mo. granite; $4.25 for granite; Bedford and 
Mo. granite, $16,424.91. 

Hicklejohn & Kleindienst, $14,485; $1.25 
for granite and 25c. for limestone. 

Walsh & Lewis, No. 1 brick, $15,g00; 90 
and 75 cents; No. 2, $16,900. 

George W. Corbett, $17,300; $2.50. 

Kelly Bros., $18.000; gc. 

McCarthy & Baldwin, $18,786; $7 for 
granite and $2 for limestone. 


MISCELLANEOUS. 


PROFESROR KESSIER, of Milwaukee, has 
discovered molybdenite in the vicinity of Chip- 
pewa Falls, Wis. This mineral is very rare 
and valuable, being worth $6 per pound. Mo- 
lybdenite is found in only one other place in 
the United States, near Reading, Pa. The 
only other countries in which it is found are 
Norway and Sweden. 


ELEVATORS AND MoTors.—M. P. Levy, 
Mobile, Ala., wants the address of manufac- 
turers of hydraulic elevators and motors to 
run elevators. 


MILWAUKEE, WIS.—The Fire Department 
will negotiate for a fire-engine steam-boat. 
Chief Foley of the Fire Department can be 
addressed. 


CuHIcaGo, ILL.—The Lincoln Park Board 
has passed a resolution directing the Surerin 
tendent to confer with competent engineers 
and prepare two or more plans for the comple- 
tion of the breakwater or sea wall north of 
North Avenue, 


THE St. Louis Auxiliary Fire Alarm Com- 
pany, of East St. Louis, has been incorpo- 
rated ; capital, $250,000. Its object is to pro- 
vide means of furnishing an instantaneous 
alarm of fire by electro-magnetic connection 
with the fire-alarm system of cities. Incor- 
porators: Henry L. Jackson, James C. 
Broadwell and others. 


’ 


NEW CORPORATIONS. 


THE Vineland Water and Development 
Co., of Los Angeles, Cal.; capital stock, 
$100,000; L. H. Washburn and others, di- 
rectors. 


THE San Diego and Elsinore Railroad 
Company has been incorporated at San Diego, 
Ca]. The capital stock is $2,000,0oco. The 
incorporators are C. C. Stevenson Samuel 
Merrill, and others. 


THE Citizens’ Gas and Pipe Line Company, 
of Peru, Ind , has been incorporated ; capital 
stock, €100,000; J. D. Cole, Milton Shirk, 
and others, are incorporators. 


THE Milwaukee and Geneva Railway Co. 
Capital stock, $1,500,000. The incorpora- 
setts are E. H,. Waldron, C. A. Haslett, and 
others. 


PITTSBURG, PA.—It is reported that the 
Pennsylvania Railroad Company contemplates 
the erection of a depot at Grant and Seventh 
Streets. Charles E. Pugh, 233 South Fourth 
Street, Philadelphia, General Manager, can 
give details. 


HANOVER, PA.—The Western Maryland 
Railway Company will probably build a depot 
in this city. For details address H. D Scott 
Superintendent. 


THE Chicago, Hannibal and Springfield 
Railway Co.; capital stock, $6,co0,000. The 
incorporators are Rowland C. Nickerson. R. 
D. Fowler, and others. 


THE North-western Car-Heating Co., of St. 
Paul, Minn., has been incorporatcd; capital 
stock, $1,000,000; ‘T. B. Mills, W. M Kline- 
feller, and others, incorporators 


THE Minnesota Gas-Light Economizer Co., 
of St. Paul. ‘The capital stock is $200,000, 
and the incorporators H. C. Hemenway, John 
A. Higgins, and others. tk 


THE Kaministiquia Iron Mining Co., with 
headquarters at St. Paul and a branch at Port 
Arthur, Ont. O. N. Murdock, V. Buwerman. 
and others, 


THE Napa Electric-Light Co., of Napa City, 
Cal., has been incorporated: capital stock, 
$50,c00o; Joseph O. Hirschfelder, George L. 
Henzel, and others, incorporators. 


THE Seward Electric Light and Power Co., 
of Seward, Neb.; capital stock, $10,000; John 
Cattle, C. W. Barkley, and others incorpo- 
ators. 


THE Amsterdam, N. Y., Arc-Light Co. has 
been incorporated; capital stock, Sis coe. J. 
Enders Voorhees, James Voorhees, and others, 
incorporators. 








PROPOSALS. 


(Continued from page v.) | 


ee, 
Pumping-Engine for Henderson, Ky., 
Water-Works. 
PROPOSALS for one milhon (1,007,000) gallon 
duplex, double-pluncer pumps, outside plunger 
and packing preferred, wil! be received on Februar 1 
1888, at the Henderson, Ky., Water-Works Offce: 
For information apply to . 
FRED. Ri gibERki Secretary, or 
James P. Wicat, Engineer and Suot., 
4 Committee. 


SCHOOI..—Proposals are wanted at New Haven, 
ponte ua ee Gok a erection of a schoo! 

uilding. ress LL. W, i 
Chapel Sieee obinson, architect, 847 
(Continued on page 64.) _ 
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PROPOSALS. 





STEAM BOILERS.—Proposals are wanted at New 
York Tity, until January 4, for two stram borlers, at 
Central Islip, tong Island,N.Y. Address Depart- 
ment Charities and Correction. 


BRINGES.—Proposalsare war ted at Raleigh. N.C., 
uatil February 6, fur constructing two bridges across 
Neuse River.in Wake County. Addrmss Ji sse Win- 
burn, of the County Commissioners’ Bridge Commit- 
tee. 


BUILDINGS.—Proposals are wanted at New York 
City, until January 4, for three paviitons. a dining- 
room and kitchen, an administration build'ng. a store- 
house, and a stable and wagon-house, at Central 
Ishiip, long Island, N. ¥Y. Address Department of 
Charities and Correction. 


PAVING, CURBING. ETC.—Pro Is are wanted 
at Brooklyn, N. Y., until January 3, for paving, curb- 
ing, etc., certain streets. Addr ss George Ricard 
Won Commissioner of the Department of Public 

orks. 


IRON PIPE.—Proposals wi!l be received at New 
Orleans, Y.a., until December 3c, for furn'shing 12- 
inch ron pipe for use of the li. thouse establishment. 
Address W, (.. Fisk, Captain of Engineers, U. S. A., 
Light-House Engineer. 


POST-OFFICE BOXES.—Proposals are wanted at 
Washineton, -» until January 14, for furnishin 
and deliv ring post-office ock-boxes, and drawers wit 
three keys each, for the Government bu.]dine at Con- 
cord, N.H. Address Will A. Freret, Superv.sing 
Architect. 


DREDGING.—Proposals are wanted at New York 
City for dredcing aud removing from Mott Haven 
Canal 15,443 cubic yards of mud, etc., according to 
eee eee ious: Until December 31. Address James 

. Bayles, President Health Department. 


DUPLEX STEAM PUMP.—Proposals are wanted 
at New York City, untit January 4. 1or one duplex 
steam-pu op at Central Islip, ong Island N.Y. Ad- 
dress Departinent of Charities and Correction. 


STEAM-HEATING.—Proposals are wanted at 
New York City, until January 4, for steam-heating, 
for one pavilion on Kandall’s Island, Address De part. 
ment of Charities and Correction. 


WATER-TOWER, FE.TC. —Proposals are wanted at 
New York City, until Janue ry 4, for a water-tower and 
tank, residence, enzine, and bouiler-house at Central 
Islip, Long Island, N. Y. Address Department of 
Charities and Correction. 


COURT-HOUSE.—Proposals are wanted at P'ne- 
ville, Ky., until January 28, for the erection of a court- 
house, jail, and jailer’s residence. Address J. J. 
Gordon, County Commissioner. 


SCHOOL.—Proposals are wanted at Birmingham, 
Ala., uotil January 2, for th: erection of a school 
building. Address S. 5. Hall, architect, 30736 Twen- 
ticth Street. 


CYAL.—Proposals are wanted at New York City, 
unt'] December 28, tor turnishing the Department of 
Charities and Correction during 1888, according to 
specifications, 37.000 tons of wh'te ash coal Address 
the Department of Charities aud Correction, No. 66 
Third Avenue. 


BRICK CHURCH.—Proposals are wanted at Wy- 
andotte, Mich., uutal January 16, for building a brick 
church for the Fvangelical I utheran [rinity Congre- 
gation. Address G. C. Bernethal, secretary of Build- 
ing Committee. 


FACTORY.—Proposals are wanted at Topeka, 
Kan., unti! January 1, for the erection of a factory. 
Address G. W. Watson, Topeka Sugar Co. 


ACADEMY —Proposa's are wanted at Macon, Ga.. 
until January 12, for the erect on of an academy build- 
ing. Address J. J. Gresham, Chairman of the buard 
ot Trustecs. 


FIRE FSCAPES, ETC.—Proposals are warted at 
Washington, 1). C., until January 2, tor erecting fire 
escapes, star.d pipes, olatforms, and ladders on the 
public schoo: houses in the city of Washington, D.C, 
Address William Ludlow, Engineer Commissioner. 


SCHOOL ADDITION.—Proposals are wanted at 
Milwaukee, Wis., until Jancary 6, for builoing an ad- 
dition to 8th Ward school-house, Address H. P. 
Schnetzky, architect, 


IRON FITTINGS.—Proposals are wanted at M i 
waukee, W s., until January 2. for iron fittings fo, 
papas jail. Address Fredenck Wilkins, County 

erk, 


WATER-WORKS.—Propusals are wanted at Dal 
las, Tex., until January 11, for constructing, etc., two 
storave and subsid ng reservoirs, according to specifi- 
cations. Address W. E. tarry, City Secretary. 


WATER WORK*S,—Proposals are wanted at Hills- 
born, Il., until January 12, for constructing water- 
works. Address the City Clerk. 


LABORATORIES. — Proposals are wanted at 
Worcester, Mass., uatil D cemher 31, for building 
Jaboratortes for the Worcester Polytectinic Institute. 


Address Stephen C, Earle, Architect, 492 Main Strect. 


SEWERS.—Propozals are wanted at Williameport, 


Pa., uutel January 18, for the constracton, etc. of 
sewerd in Certalo strects. Address R. fi. Fares, City 
Engineer. 


Building Intelligence. 


We solicit from each and every one of our readers 1nfor- 
mation relating to projected bu'ld'ngs tn therr lo- 
@a'ity, and should be yiad to receive oewspaper 
cl‘ppinys and other items of interest. 

ABBREVIATIONS.—4 5s, brown stone; 47, brick; dr st, 
brick store ; 4s dwell, brown-stone dwelling; apart 
house, apa’’ uent-house: fen, tenement: ¢, each 
9. owner: a, architect: 4, builder: /v. frame. 


NEW YORK. 


110 Chrystie, brick ten; cost, $20,000; 0, 
Josephine Taylor; a, Julius Kastner. 

27 W 57th. 1 brick and stone dwell; cost, 
about $60,co0; 0, George E Dodge; a, G E 
Harney. 

Av A,sweor 7Ist, I brick factory; cost, 
$14,000; 0, Wm Marshall; a, E Wenz 

Av A, wSs, 208s 71st, I br ten and stores; 
cost, $14,000; 0 and a, same as last. 


8ist, ns, 100 w 8th av, I stone dwell; cost, 
$25,000; o, Christian Blinn; a, A B Jennings. 

127th, ns, too e 7th av, t br factory: cost, 
$10,coo; o, G D Eighmie; a, C T Mott. 

Madison av, n w cor 135th, 2 br and terra- 
cotta dwells and 7 3-story and cellar br and 
terra-cotta dwells and stores on 135thst; cost, 
total, $60,000; o, Henry A Cram; i, William 
Schickel & Co. 

163d, n w and n e cor Cauldwell av, 7 fr 
dwells, 3 houses on n w cor and 4 on ne cor; 
cost, each, $4,000; 0, a, and b, J W_ Decker. 

Ss Clifton st, 100 ft w of Forrest av, 2 fr 
dws, cost all, $7,000; 0, Robt Gocey; a, C 
Pfeiffer. 

E s gth av, 75 ft n rooth st, br flats and 
stores; cost. $16.000; 0, Thos R W Hall; a, 
G A Schellinger. 

148 E 84th st, br flats; cust, $16,000; 0, J 
C Blanke: a, Kerster & Wallis. 

N weor g2d st and Boulevard, 3 br flats 
and stores: cost, $25,000; o, Fred Bollwage 
and others; a, Jas S Post. 


W s Boulevard, 24 ft w of 92d st, 3 br flats; 
cost all, $00,000; o and a, same as above. 


W s Boulevard, 107 ft w of g2d st, br flats; 
cost $15,000; o and a, same as above. 


ALTERATIONS—NEW YORK. 


21 Suffolk; cost, $8,000; 0, Meyer Cohen; 
a, Rentz & Lange. 


BROOKLYN. 


66-70 Linden, 3 fr dws; cost, $11,400 all; 
o, Anna A Faldon; a, not given. 

Ss Degraw st, 98 w Sth av, 3 br dws; cost, 
$13.500 all; o, Assip & Buckley; a, W M 
Coots. 

Ss Grove st, 400 w Central av, 2 fr dws; 
cost, $10,000 all; 0, Jas A Bills; a, Mathew 
Thornton. . 

N s President, 184 w Clinton, br apartment 
house; cost, $20,000; 0, Assip & Buckley; a, 
W M Coots. 

Ss 26th st, 175 w 5th av, 2 fr tens; cost, 
$8,000 all; o, Patrick Donlin; a, James Pat- 
ricks. 

N s Baltic st, 160 w Third av, 2 frtens; cost, 
$8,000 all; ov, Phil McDermott; a, not given. 

S s Palmetto st, 375 s Central av, 2 fr dwf; 
cost, $9,600 all; o, J Stalf; a, Henry Schoef- 
fler. 


MISCELLANEOUS. 


MILWAUKEE, WIS.—The plans of H P 
Schnetzky have been adopted for the addi- 
tions to the 8th Ward school; the improve- 
ments will cost $8,000. 

425 E Water, alteration; cost $10,000; 0, 
E H Brodhead; a, E T Mix & Co; b, A 
Kloes. 


DELAVAN, WIS.—A $50,000 hotel is to be 
erected here by Chicago parties. 


CHATTANOOGA, TEN N.—Georgia av and 
Market pl, block of 2 story brick bldgs for 
stores; cost, $37.000; 0, Cincinnati Invest- 
ment Co; a, W H Floyd; b, D J Chand- 
ler. 


BALTIMORE, MD.—Laurence and Park 
avs, 2 br bldgs; o, W L Stork. 
Cor Howard and Clay, br and st ware- 
house; o, Hutzler Bros; a, E F Baldwin. 


DET ROIT.—Palmer, br dw; cost, $9,000; 0, 
JM Nicol; a, Scott & Co; b, McGrath & 
Wallich. 

Grand River, bk factory; cost, $10,000; 
o, J E Scripps; a, Scott & Co; b, D Lane. 


| 
PHILADELPHIA.— Amber, ab Hunting- 
don, 21 dwells; o, C C Moore. 


Huntingdon, bet Amber and Collins, 7 
dwells; o, C C Moore. 


Barnwell, s of South, 20 dwells; b, Jas 
C Lynch. 


Market, w of 18th, brick store; b. A M 
Smedley. 


Penepack, passenger station Pensylvania 
Railroad Co, 


Merion, bet 48th and 49th, 12 dwells; b, 
Biern & Keller. 


BOSTON.— 47. Hartford, wooden dwell; 
cost, $7,500; 0, a, and b, Chas F Gifford. 


Homestead, near Walnut av, wooden 
dwell; cost, $8.000; o, E H Gilmore; a, O 
W Wentworth; b, owner. 


Humboldt av. wooden dwell: cost. $10,- 
ooo; o, F E Wilbur; a, A H Vinal; b, W J 
Jobbling. 

Warren, near Townsend, wooden dwell; 
cost, $12,000; o. F Ferdinand; a, G A 
Avery; b, W A & H Root. 


Gleason. near Howard, wooden chapel, 
cost, 10,000, o, Harvard St Congrega- 
tional Society; a, H Mosely; b, Meade, 
Mason & C, 


274-284 Shawmut av, 3 br stores: cost, 
$15,000 each; o, Allen, Gibson & Thomp- 
son; a, Fred Pope; b, Stevens & Gilmore, 


47-51 Pembroke, 3 brick aparts: cost, 
.000; 0, Godfrey Mouse; a, Weistone & 
Jones; b, J W Thompson. 


257-259 Commonwealth avy, brick dwell; 
cost, $100,000; o, A Cochrane; a, McKim, 
Mead & White; b, Thomas Lyons. 


19 Gloucester, br dwell; cost, $120,000; 
o, ER V Thayer: a, Sturges & Brigham; 
b, David Connery & Co. 

Harrison av, cor Fxter pl, brick-stores; 
cost, $35,000; o, FI H Hunnewell; b, Shaw 
& Hunnewell; b, L D Wilcutt. 


39-45 Essex, br stores; cost, $18,000; 0, 
L C Shaw; a, S D Kelley; b, Webster, 
Dixon & Co. 


15-19 Emerald, br church; cest, $13,000; 
o, Advent Christian Societv; b; John 
Marchbank. 


12-16 Temple pl, br stores; cost, $35,- 
oco; 0, R H Stearns; a, Carl Fehmer; b, 
Emery & Stuart. 


Floral pl, br stores; cost, $45,000; 0, 
Mass Gen Hospital; a, Carl Fehmer; b, 
James Smith. 


25-27 Common st, br storehouse: cost, 
$110,000; 0. R B Brigham; a, John R 
Hall; b, M Grant. 

1-7 Tremont st, brick store and offices; 


cost, $120,000; 0, Henry E Chadwick; a, 
S J F Thayer; b, Emery & Stuart. 


CHICAGO, ILL.—238-44 Franklin, 7-story 
$65,0c0; 0, C L 
Willoughby; a, Geo H Edbrooke; b, W A 


br and st warehouse: cost, 


& AE Wells. 


1852 35th, br store and flats; cost, $8,000; 


o, Thos Sullivan; a, L H Hienz. 


1273-75 W Van Buren, br store and flats; 
cost, $14,000; o, A T Lay; a, W L Carroll; 


b, J) E Davis. 
27 buildings less than $7,000 in value. 


ST. LOUIS, MO —Pine st and Cabanne av, 
br dwell: cost, $14,000; o, M Bauman; a, 


Grable & Weber; b, sub-let. 


Bacon and N Market sts. § adj br dwells; 
cost, $16,000; 0, M ‘Trendeville; a, ] H 


Kearney. 


KANSAS CITY, MO. — 53 minor bldgs 


aggregating in cost $28,500. 
None costing $7,000 or over. 


STILLWATER, MINN.—John Glaspie will 


erect a brick block. 


MINNEAPOLIS, MINN.—C S Moore will 
erect a $20,000 brick block on West Seventh 


street. i 


WATSESSING, N. J.—An Episcopal church 


will be erected here, at a cost of $20,000. 


SYRACUSE, N. ¥Y.—The congregation of 
St James Episcopal Church, Syracuse, will 


erect a new building. 


PORTLAND, ME.—The First Presbyterian 
Church congregation is to have a new build- 


ing. 


COLUMBUS, O.-—A United Presbyterian 


church is to be erected in this city. 


COLUMBIA, PA.—The Presbyterian con- 
gregation of Columbia contemplates erect- 
ing a new church. 


DETROIT, MICH.—The people of Plym- 
outh Congregational Church will build an 
edifice. to cost $100.000. The architects 
are Spier & Rohns, 54 Buhl Block. 


MILFORD CENTRE, O.— The Chicago, 
St Louis and Pittsburg Railway Co will 
build a depot here. John F Miller, Colum- 
bus, the General Superintendent. can give 
details. 


SAGINAW, MICH.—The Flint & Pere Mar- 
quette Railway Co has decided to build a 
depot here. Sanford Keeler, East Saginaw, 
is in charge. 


OMAHA, NEB.—The Burlington and Mis- 
souri River Railroad Co in Nebraska, will 
build a depot in this city. T. E. Calvert, 
Lincoln, General Superintendent. 


FORT WAYNE, IND.—The congregation 
of St. Paul’s German Lutheran Church will 
build a $75,000 edifice. 


DENVER, COL.—The members of the 
Evans Methodist Church will build an 
edifice, to cost $65,000. 


MORRISTOWN, N. J.—The members of 
St Peter’s Church. Morristown, will build 
an edifice. The estimated cost is $110,000. 


NEWPORT, R.1I.—The Masonic Society 
will make improvements to their building to 
cost $17,000. 


BIRMINGHAM,ALA.—The Masonic lodges 
will build a large structure here. 


PITTSBURG, PA.—The Fidelity Trust Co., 
434 Wood Street, will erect a building to 
cost $100,000. 


CANTON, O —The Y. M. C. A. willerect a 
new headquarters in this city. 


FINCASTLE, VA.—A large building is to 
be built here by the Y. M. C. A. 


KANSASCITY, MO.—A new building here 
by the Hyde Park Club. 


WETUMPA, ALA.—The Masonic Society 
contemplates building a large edifice. 


EAST HAVEN, CONN.—The New York, 
New Haven and Hartford Railroad Co. 
will build a depot here. O. M. Sheppard, 
New Haven, can give information. 


DERBY, CONN.—The New Haven and 
Derby Railway Co. will build a depot at 
this place. E. S. Quintard, New Haven, ts 
the superintendent. 


CRYSTAL SPRINGS, N.Y.—A large hotel 
is to be erected here. Address J. J. Pad- 
dock. 


SEA ISLE CITY, N.J.—P. A. Somerset 
will erect a $60,000 hotel here. 


WEST NEWTON, PaA.—Henry Croushore 
will build an opera house here. 


NARRAGANSETT PIER, R. I.—Address 
H W Green for particulars concerning & 
$25,000 hotel to be erected here. 


BERKELEY, CAL.—A hotel to cost $150,- 
ooo is to be erected here soon. F or full de- 
tails address Dr. George M Barnibas. 


CARMEL, N. Y.—An almshouse is to be 
built here by the County Commissioners. 


ORANGE, N. J —A $10,000 addition is to 
be built to the Orange Memorial Huspital. 


BOZEMAN, MONT.—The Commissioners 
will erect a borough building, to cost $25,- 
000. 


SPRINGFIELD, O.—The Y M C A of this 
city has decided to erect a new building. 


ZANESVILLE, O.—A $60,000 structure is 
to be built here; Oscar Cobb, of Chicago, 
Ill., is the architect. 


UTICA, N. Y¥.—Secretary Shurtleff, of the 
Y MCA, can give information of a $50.,- 
Ooo structure to be built by this organiza- 
tion. 


ABITA SPRINGS, LA. —Poitevant & Favre, 
of New Orleans, La., are interested ina 
hotel to be erected here (P O at Covington); 
the estimated cost is $50,cov. 


THE ENGINEERING & BUILDING RECORD 


THE SANITARY ENGINEER. 


A JOURNAL FOR THE ARCHITECT, ENGINEER, MECHANIC, AND MUNICIPAL OFFICER. 


Eatered according tu Act of Congressin the year 1887, by Hunry C. Maver, in the Office of the Librarian of Congress at Washington, D. C. 





VOLUME 17. 


PUBLISHED EVERY SATURDAY. 
NuMBER 5. 


NEW YORK, DECEMBER 31, 1887. 


LONDON, JANUARY 14, 1888. 





SINGLE Copizs, Tan Cents. 
Subscription, $4.00 per year in advance, post paid. 
SINGLE Copirs, Sixpence. 
Subscription, 20s. per annum in advance, post paid. 


In AMERICA 


In Great 
BRITAIN. 





THE ENGINEERING & BUILDING RECORD, 
conducted by LLENRY C. MEYER, is published every Satur- 
day at 82 & 84 Fulton Stregi, New York. (P. O. Box 7037). 
Its opinions upon all teqhnicas subjects ave either pre- 
pared or revised by speciglists. 





TERMS, $4 PER YEAR, IN ADVANCE. 
Postage Paid. 





OFFICE IN GREAT BRITAIN, 
ga & 92 Figer St., Lonpon. 


TERMS, s0s. PER YEAR, IN ADVANCE. 
SINGLE COPIES, SIXPENCE. 


Postage Paid. 





British and Continental subscriptions should be sent to the London 
office. Checks, express money, aed postal orders should be made payable 
to the order of THe EnGingerenc & But_tpinc Recorp (New York), 
and crossed —— ——& Co. 


Continental subscriptions are also received by F. A BROCKHAUS, 
Eeq., Querstrasse 29, Leipzic, Germany, and AsHger & Co., Unter den 
Linden, Berlin. . 

Subscriptions to the Continent of Europe and Australia, $5; China, 
Japan, Sandwich Islands, Mexico and Cuba, $5; South America, $s. 

The date when the subscription expires is on the Address-Label of 
each paper, the change of which to a subsequent date becomes a 
receipt for remittance. No other receipt is sent unless requested. 

Subscribers will please notity.us promptly of any failure to receive 
the paper, and also of any change in their address. 

Remittances are at the msk of the sender, unless made by registered 
letter or bv check or money order payable to THE ENGINEERING & 
Buittpinc Recorp. 


When a change of address is desired. both the old and new addresses 
should be given. 














TABLE OF CONTENTS. 
EDITORIALS: PAGE. 


The Cenement-House Problem in New York—A New Wa 
of Solving Engineering Problems—Guard Rails on Rail- 


way Bridges—Spare the City Hall Park........... ... 65-67 
ENGINEERING AND ARCHITECTURE: 

Questions about Ohio Water-Supplies.................5.. . 67 

The Longest Bridge in Italy........ J... c cece ce cee ee 67 


Failure to Ccllect Damages for Sewer Overflow into Cellar. 07 

Our Architectural Hlustrations; Grules de 1I’Fglise, St. 
Ouen, France—Hall at Lower Brandon, on the James 
River, Viiies cis. 22 Bun el ee: 2 wheat pie teases eee 66-67 


Guard Rails on Ratlway Bridges.............0 0 cece ceees 67 
Destroying the Fifth Avenne Pavement. ..... ....... 006 67 
The New Tay Bridge. ........05 000. 0 cect eeee eeeeees 67 
A Pneumatic Dredge and Concreter................5 + Looe G& 
Rotary Snow Shovels. ........... ccc ceee cence ee ee eeweee 67 


Pavements and Street Railroads. No. XXIV. Specifica- 
tion for Paving Materials ............ 1... 00 ween ees 


The Protection of Piles from Limnoria and Teredo....... 68 
The Watcr Supply of Bombay. (Twelve Illustrations).... 69 
Annual Report of the Board of Health of the City of 


Toledo for the Year 1886... ......... 0... cececeeecce 69 
St. Luke’s Hospital, Chicsgo. (Two Iilestrations)........ 7O 
The Engineers’ Club of St. Louis........ ......e eee eee 70 
The Canadian Society of Civil Engineers............... «. 70 
The Ohio Society of Surveyors and Civil Engineers. .... 70-71 
West Newton City Engineers’ Report for 1886......... .. 71 
Revolving Dump-Cage, (Two IJlustrations)....... ...... 71 
A Simple Hook Bolt. (Three I!lustrations)............. oN 


Novelties: Open-Jaw, Quick-Setting Pipe-Vise. (‘Two 
T'Justrations).... 6.6. c22 cecese oe 

Gas and Elictricity : Formula for Making the Conglomer- 
ate in Leclanche Cells—Lighting Cars by Electricity — 


Electric Car-Lighting in Wurtemburg........ ... oss. 71 
The Legal Relations Eeisting Between Water Companies 
and Consumers. By A. H. Denman.... ....... .... 72-73 


Domestic ENGINEERING: 
Hote water Heating and Fitting. By ‘* Thermus.” No. 
XII 


is Mele Radian Cul’ Aiwa S AGRA Uae w ee 1OES'S a nat Kate OSS 74-75 
Plumbing Law FExperierce at West Newton, Mass........ 75 
Master Plumbers’ Association of Boston and Vicinity..... 75 
The New York Health Devartment Securing the Punish- 

ment of ‘*Skin”’ Plumbers..............-.ccee cee cece 75-76 
The Use of Kerosene in Steam Boilers....... . .......4.. 76 
The New Bridge at Cairo... 2... wc. cece cecceenees + 0 ee 76 


Correspondence: ‘* The Oldest Timber Bridge of any Con- 
siderable Span "—On Arrangement of Vent-Pipes from 
a Water-Closet—Can the Elevated Roads be Operated 
with Less Noise?—New York Health Board Plumbing 
Regulations—Muriatic Acid for Clearing Water-Backs 
— Municipal Disposal of Garbage— Building in St. Paul. 77 


Engineers’ Club of Kansas City...... .....-seesee cere eee eens 17 
New England Water-Works Association ........... ....2+-0-. 77 
Personal........0022 see eceeeees + Se deces eau Ss veuesing io Sas - 77 
Contracting Intelligence ..... ....--eeeeeeeeee cee ee cone 78-79- 80 
Building Intelligence. . 2.00025 cece ceeceececeneee ces coeees 80-ix 


eesneeene8s -e Oe @8eeee8 2 8e #3s208 8 


Proposals .... 


THE TENEMENT-HOUSE PROBLEM IN | A NEW WAY OF SOLVING ENGINEER- 


NEW YORK. 


UNDER the above title the President of the 
Health Department of the city of New York, 
Mr. James C. Bayles, has presented to the Mayor 
of the city a report intended for the information 
of the commission on legislation affecting tene- 
ment and lodging houses as provided under 
existing laws. This report, forming a pamphlet 
of forty-five pages, gives a historical sketch of 
the various efforts which have been made to 
improve our tenement-house system, beginning 
with the report of the special committee 
appointed in 1856 by the State Legislature “to 
examine and report upon the condition of tenant- 
houses inthe city of New York.” It appears 
that there are now 30,055 tenement-houses inthe 
city, and that there are forty-four members of 
the sanitary police charged specifically with the 
duty of constantly supervising the tenement and 
lodgtng houses and the enforcement of the Tene- 
ment-House Act, no one member having more 
than 1,r0o tenement-houses under his super- 
vision. | 

Mr. Bayles thinks that recent legislation has, 
to a great extent, given all the powers which the 
Health Department requires, and says: “ Any 
important addition to our powers from this point 
of view would be an embarrassment ;”’ or, as it 
is stated further on, “The Health Commission- 
ers see no reason to ask the help of the Tene- 
ment-House Commission in securing increased 
powers through legislation.’”’ It is, however, 
suggested that the Board of Health should be 
given the right to file a dis pendens when 
proceedings are begun against an owner 
for violation of the rules governing the construc- 
tion of buildings, and in support of this it is 
urged that purchasers of real estate should be 
able to find in the record office, notice of every- 
thing which affects the title to such property. 
‘‘ Builders and speculators take a most unfair 
advantage of the inability of the Health Depart- 
ment to file notices of violation where they will 
become part of the record and be found ina 
search of title, and many purchasers are every 
year surprised to find themselves under the 
necessity of making expensive alterations to 
avert heavy penalties for opening their buildings 
to the occupancy of tenants.” 


It is also hinted that the Department of Pub- 
lic Works might co-operate with the Health 
Department more than it does, by granting per- 
mits to connect with the Croton supply only on 
a certificate from the Health Department that 
the plumbing regulations have been complied 
with. 


This latter suggestion, we are glad to notice, 
has since been adopted by the Commissioner of 
Pyblic Works, and we trust the former will also 
be favorably acted upon. Certainly, it is a very 
moderate request, and it seems reasonable and 
proper that it should be complied with. The 
whole report is a simple and sensible document, 
and, while it may possibly take a view of the 
situation which is rather rose-colored, we believe 
its recommendations to be wise, and that they 
should have all the more weight because of the 
absence of sensational appeal from and the 
studied moderation in the statements upon which 
they are based. 


———— 


ING PROBLEMS. 


WHEN a City begins to feel the need of a sys: 
tem of sewerage and of the regulation and 
supervision of house drainage, there are always 
several different plans proposed. The best way 
to secure a proper selection of plan is, as we 
have often had occasion to state, “to select a 
competent engineer of good repute and to abide 
by his recommendations.” Dr. Falligant, of 
Savannah, proposes a new plan. The usual 
form of controversy as to whether something 
shall be done to improve the sewerage of Savan- 
nah, and, if so, what? has been going on for 
some time, and, among others, Colonel Waring 
has recommended his system. Dr. Falligant, of 
that city, wants a somewhat different system, 
more especially as to modes of flushing, and 
offers, through the press, to bet $1,000 that his 
own system will work well, the challenge being 
especially directed to Colonel Waring. 

It will be perceived at once that this is a very 
different matter from offering to bet Colonel 
Waring that his (Waring’s) plan would not work 
well, or from offering to bet that one plan would 
work better than the other. In fact, the more 
we consider the terms of the doctor’s wager the 
more we are led to admire his shrewdness in 
securing free advertising without risk. But, de- 
spite this admiration, and the recognition of the 
fact that it is easier to bet than to argue, we are 
still of the opinion that Savannah would do well 
to abide by the decision of a competent and im- 
partial engineer in a matter of such importance 
to her health and commercial prosperity as that 
of a system of sewerage. 


GUARD-RAILS ON RAILWAY BRIDGES. 


WE give on another page the recommendations 
of the Railway Commissioners of Massachusetts 
on the subject of guard-rails for railway bridges, 
in regard to which they say: ‘ The Board are so 
impressed with the importance of this subject 
that they have. given careful consideration to the 
merits and defects of the different forms, and 
they urgently recommend the general use of the 
form herein described.”’ 

We believe we cannot do our railroad-readers 
a greater service just now than to give them the 
benefit of this valuable advice on this most im- 
portant detail of railway construction. 

When it is considered that serious derailment 
on a deck-bridge means a plunge into the river 
below, and that the same thing on a through 
bridge adds the wreck of the bridge to that of 
the train, it will be seen that the importance of 
guard-rails on railway bridges can hardly be 
overestimated, and those roads which are se 
erly provided in this respect deserve and should 
secure the preference of prudent travelers, 


SPARE THE CITY HALL PARK. 

EVERY citizen who desires to see the remnant 
of the New York City Hall Park spared to the 
public and the architectural ruin of the City Hall 
averted will be gratified to find the New York 
Tribune joining in the protest against the pro- 
prosed unwise action of the Sinking Fund Com- 
missioners. In its issue of December 25 it gives 
generous credit to THE ENGINEERING AND 
BuILDING RecorD and also the Record and 
Guide of this city, for the stand we have taken 
in the matter. It quotes from the several arti- 
cles that have appeared in this journal, the first of 
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which was in our issue of August 6. It also quotes 
from the Syracuse Standard and the letter of Mr. 
Hugh N. Camp, and then makes the following 
editorial recommendation, which we sincerely 
hope may be acted upon. The co-operation of 
the press of this city to prevent so serious a 
blunder is urgently needed : 

‘‘ Advocates of the scheme for ruining the City Hall and 
despoiling the City Hall Park by the erection of a building 
in the form of two huge ‘ wings ' have been keeping quiet 
for the last few days; but if they hope that the opposition 
will die out they are doomed to bitter disappointment 
Apart from the fact that the law authorizes a building, 
while two disconnected wings (so called) are planned, it is 
as clear as sunlight that not a single inch of this park 
should be surrendered for building purposes. Besides, as 
the extracts which we print elsewhere show, the proposed 
building will be an architectural monstrosity. The opin- 
ions of journals like THE ENGINEERING AND BUILDING 
RecorD and the Record and Guide are not to be lightly 
dismissed. Our City Hall is too noble a specimen of 
architecture to be experimented with or mangled. The 
way to settle this business with neatness and dispatch is 
for the Legislature promptly to undo what it dia last year. 
Pass a bill rescinding the authority given to the Sinking 
Fund Commission to put up a building for city purposes, 
or at least amend the former act in such a way as to pre- 
vent the threatened outrage. This is a duty which the 
Legislature cannot afford to neglect.” 


Tue ‘‘ Novelty in Bridge Erection” illustrated in our 
issue of November 5 may suggest an arrangement of a 
draw-bridge that would be convenient in some localities. 


A DETAIL in the installation of the new cable tramway 
at Birmingham, to which previous reference has been made, 
is interesting. To detect any broken wires the cable 
passes into the engine-house through an opening very 
slightly larger than its own dimensions, so that any 
loose wires will set an electric-bell ringing. 


QUESTIONS ABOUT OHIO WATER-SUPPLIES. 


Dr. C. O. Prosst, of the State Board of Health, will 
soon send to nearly all places in the State a series of 
questions, propounded by Dr. H. J. Sharp, of the State 
Board of Health, in regard to the water-supply and dis- 
posal of sewage in the various towns of the State. The 
replies should contain much valuable information. 


THE LONGEST BRIDGE IN ITALY. 


THE iron railroad bridge over the Po, just opened at 
Casalmaggiore, Italy, is much longer than any previously 
existing in that peninsula. It comprises 17 spans, two of 
55m. at the ends, and I5 intermediate ones of 65 m. 
each, a total of nearly 3,560 feet. According to Za 
Semaine des Constructeurs the foundations of the 16 piers 
and two abutments were constructed by the plenum process. 
One thousand tons of iron were used in building the 18 
caissons, which were illuminated during the work by Ed- 
ison electric lamps. The masonry in piers and abut- 
ments is computed at 14,600 cubic metres. 

The bridge is single-track, continuous girder, and 
weighs 2,900 kilos per metre. It was built by the Savig- 
liano shops, in charge of M. Cottrau. 





FAILURE TO COLLECT DAMAGES FOR SEWER 
OVERFLOW INTO CELLAR. 


A SUIT brought by a firm of butchers against the city 
of Milwaukee for damage caused by an overflow from a 
sewer into their cellar was decided in favor of the city. 
From the report of the trial it appears that this was a test 


case, which, if successful, was to be followed by a large 
number of others. 

It appeared by the testimony that it was considered 
necessary in that section of the city to put back-flow traps 
on the house-drain to prevent water from the main sewer 
backing into the cellars, and instances were cited where it 
had been done in that neighborhood. On the, judge's 
charge that the plaintiffs knew the condition of the sewer 
in that locality and the precautions of others in the matter 
of back-pressure traps, the jury found for the city, evi- 
dently regarding the plaintiffs as having neglected the 
precaution that they should have taken. 





OUR ARCHITECTURAL ILLUSTRATIONS. 
GRILLES DE L’EGLISE, ST. OUEN, FRANCE. 
OLD COLONIAL DETAIL SERIES. 


HALL AT LOWER BRANDON ON THE JAMES RIVER, 
VIRGINIA. 


GUARD-RAILS ON RAILWAY BRIDGES. 


THE following explanations and recommendations are 
taken from arecent circular addressed by the Massachusetts 
Roard of Railroad Commissioners to the railroad companies 


_in that State: 


@ 


‘* The object of the guard-rail is to prevent a derailed 
truck from getting far enough off the track to strike any 
portion of the girder, or from becoming twisted so as to 
lead to further derailment. The floor of every bridge 
should, moreover, be so constructed as to be able to carry 
safely any derailed car or engine ; and for this purpose, 
the ties should be substantial timbers, measuring not less 
than six by eight inches, and spaced not more than eight, 
and preferably four or six inches in the clear. Efficient 
guard timbers outside of the rails should also be provided, 
notched on each tie and bolted at short intervals—the 
object of such timber being to hold the ties in place, and 
to keep them from being bunched by a derailed wheel. 
Instead of notching the guard timber over the ties, it may 
be simply bolted, and spacing-blocks securely fastened 
between the ties to keep them apart. ‘ 

‘‘In addition to such guard-timbers, guard-rails are 
requisite, so arranged as to bring a derailed truck nearly 
back to its proper position, and guide it across the bridge 
without allowing it to deviate more than a few inches from 
the rails. For this purpose, outside guard-rails and in- 
side guard-rails are in common use. . 

‘‘ The ordinary arrangement of outside guard-rails is as 
follows : The guard-timbers before descr*bed are placed 
six or eight inches from the rails, and are sometimes pro- 
tected with an angle-iron fastened to the corner. At the 
ends of the bridge, or on each track at the end at which 
trains enter upon the bridge, curved rails extend from 
these guard-timbers, flaring outward and resting on long 
ties. 

‘¢The board recommend the use of the insile guard_ 
rail, placed with a clear space of from seven to ten inches 
between the heads of the guard-rail aid the track-rail, 
securely spiked to the ties, and with ends running to a 
point in the centre of the track on the side from which 
trains approach. The distance of this point from the end 
of the bridge should vary in different cases, but should not 
be less than thirty feet, and preferably sixty feet on im- 
portant bridges. If the approach ison a curve, the guard- 
rail should be carried farther; and on sharp and short 
curves it is advisable to extend them entirely around the 
curve, or to run them to a point thirty or sixty feet from 
the bridge, and from this point to carry a single rail in 
the centre of the track around the curve. The point of the 
guard-rail should be protected by an old frog point or by a 
bevelled wooden block to prevent any hanging chain from 
catching on the end. The distance between the track and 
the guard.rails should be sufficient to allow a wheel to run 
between them without crowding either rail, or from seven 
to ten inches. 

‘The board consider that this form of guard-rail is 
much more efficient than the outside guard-rail in bringing 
a derailed truck back to its proper position. On many 
roads the outside guard-rails extend but a short distance 
beyond the ends of the bridge, and are frequently curved 
abruptly so as to be nearly at right angles with the track. 
Furthermore, the long ties on which such guard-rails rest 
are generally insufficiently bedded in the ballast outside 
of the rails. ‘The tendency of such a guard-rail is to stop 
the wheel which strikes it and to twist the truck still far- 
ther, placing it at a greater angle with the track, and thus 
tending to increase rather than to diminish the danger of 
an accident. The board consider such guard-rails to be 
worse than useless, and recommend that they be replaced 
by inside guard-rails without delay. Outside guard-rails 
of proper length, slightly curved and properly laid, may 
accomplish their intended purpose, but they are wrong in 
principle, because they are struck by the wheel at the 
wrong end of the axle, and if they do their work at all, 
they do it at great disadvantage. . 

‘* The objection is sometimes urged against inside guard- 
rails that a mischievous person may place an obstruction 
between the guard and track rails, or that some obstruc- 
tion may accidentally get there. The board believes that this 
argument has no practical weight, and that even if a truck 
were derailed in this manner it would, by virtue of the 
guard.rail, pass safely across the bridge. A person who 
desires to wreck a train can find abundant means of doing 
it more effectual than this. Further objections are some- 
times pleaded that the use of the snow-plough is rendered 
difficult, or that a hanging chain may catch on the point 


of the guard-rail. These also appear to the board to have 
little weight. The points may be protected as already 
explained, and the use of the snow-plough is no more 
interfered with than at any turnout or crossing. Finally, 
it is sometimes urged that a truck, if derailed far enough 
to get on the wrong side of the point, would be still fur- 
ther deviated by the guard-rail. 

‘* As long as a train holds together it is very rare for a 
truck to be off the track more than a few inches or a foot. 
Tf the train has parted and a truck is off by as much as 
one-half of the guage, the wheels on one side of this truck 
would be off the ties and a smash-up could hardly be 
averted, no matter what shape of guard-rail were applied. 
Certainly the ordinary form of outside guard-rail would 
do no good. Furthermore, the possibility of such an 
accident at a bridge may be almost completely removed 
by extending either the guard-rails or a single guard-rail 
on curved approaches, as has been suggested.” 


DESTROYING THE FIFTH AVENUE PAVE. 
MENT. 

WE are glad to see the 7imes call attention to the fact 
that the Fifth Avenue pavement is taken up in spots, the 
foundation destroyed, and when the blocks are replaced 
they are simply put back in the sand. We noticed an 
instance of this kind in front of the residence of Mr. Cor- 
nelius Vanderbilt last week. On inquiry, the man in 
charge stated that the blocks were put back temporarily. 
We shall watch with interest to see when the concrete 
foundation is properly restored. Our opinion is that every 
opening of this kind would better be enclosed and travel 
over it prohibited until the department can restore the 
foundation and pavement properly. These temporary re- 
pairs simply result in making a series of depressions in the 
whole street, and breaking down the edges of the sound 
pavements. 

If such makeshifts were not tolerated at all, but the 
disturbed places kept inclosed until perfectly restored, it 
would hasten such restoration and in the end save much 
inconvenience and expense. 


THERE is likely to be some little discussion in the Pri- 
vate Bills Committee, when Parliament again meets, with 
regard to the new Tay Bridge. ‘The Board of Trade 
officials, after inspection, have recommended that the piers 
of the former bridge should be left standing The new 
Tay Bridge Viaduct Act provides that the railway com- 
pany shall remove the ruins and debris of the old bridge 
and all obstructions interfering with navigation caused by 
the old bridge, to the satisfaction of the Board of Trade, 
although the Board of Trade officials now recommend the 
retention of the piers. The officials of the city of Perth 
are opposed to their retention, claiming that they cause an 
obstruction to navigation which would be detrimental to 
the interests of their city. 


A PNEUMATIC DREDGE AND CONCRETER. 


THE Revue Industrie(le contains a description of a 
machine recently built in France upon the system of M. 
H. Jandin, to excavate for laying sea wall and jetty foun- 
dations at the Phillippine Isles. The place excavated will 
be surrounded by sheet piling, and the material removed 
will be discharged directly at a distance of room. by 
compressed air from a pneumatic chamber through a con- 
duit with flexible metallic elbows. The same apparatus 
will serve to fill the excavated space with beton carried 
under water by pipes that preserve it from dilution, dis- 
tribute it regularly, and even ram it by successive pneu- 
matic or hydraulic impacts. 


ROTARY SNOW-SHOVELS. 


THE Pioneer Press states that the Northern Pacific will 
this year put into use along its line four new rotary steam 
snow-shovels. These rotary shovels have never been used 
in the Northwest, although they have been thoroughly 
tried elsewhere. The apparatus somewhat resembles a 
box car containing a stationary engine, which works the 
shovel. On the front of the car is the rotary shovel, which 
gathers up the snow, and it can be run as fast as three 
hundred revolutions per minute. The snow passes back 
and is expelled from a spout on top of the car, being 
thrown far to one side. The apparatus is pushed by a 
locomotive, and can go through a snow-drift six or seven 
feet deep at the rate of fifteen or twenty miles an hour. 
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PAVEMENTS AND STREET RAILROADS. 


No. XXIV. 
(Continued from page 54.) 


SPECIFICATIONS FOR PAVING MATERIALS, PARISH OF 
CHELSEA. 


Specification for the supply and delivery of wood blocks for 
paving portions of the streets known as King's Road 
and Pont Strect, in the Parish of Chelsea. 


1. Blocks. —The wood blocks are to be the best approved 
Swedish yellow deal, cut from Gothenburgh thirds, and 
are to be g inches long, 3 inches wide, and 5 inches deep. 
Notwithstanding any custom of trade, or any meaning 
usually attached to the description of blocks as ‘‘g inches 
long and 5 inches deep,” the length of the blocks to be 
supplied shall be such that when any twelve blocks are 
placed end to end in a straight line, so as to have their 
lengths in the same direction, the total length of the 
twelve blocks shall not be less than 8 feet 9 inches, and 
when any eight blocks are placed in an upright position, 
with their sawn faces in contact, the height of the eight 
blocks shall not be less than 3 feet 3 inches. With the 
approval of the surveyor to the vestry, blocks of a less 
length than will compiy with the above requirement may 
be supplied, but in such a case the contractor is to supply 
such a number of blocks to each thousand, at his own cost 
and without payment from the vestry, as will make a 
tota! length at least equal to the length of the blocks as 
specified ; but the number of such blocks of a less length 
shall not be more than one-third of the total number sup- 
plied, nor shall any block be of a less length than eight 
inches. ‘he blocks are to be sound, square, properly and 
uniformly cut, free from sap, shakes, warps, large or dead 
knots, and other defects. A sample of blocks can be scen 
at the office of the surveyor to the vestry. 

2. Surveyor may inspect works where blo-ks are cut, ete. 
—The surveyor to the vestry, or other person authorized 
by him, may, at all times during working hours enter the 
saw-mills, wharf, or other place of the contractor where 
the blocks are being cut, to examine the same, and may 
reject any deals or timber from which the blocks are about 
to be cut which, in his opinion, are unfit for the purposes 
of this contract. 

3. Number of blocks and delivery.—The contractor is 
to supply 640,000 blocks, of which 340,000 are to be sup- 
a to King’s Road, from Limerston Street to Lot’s 

oad, and 300,000 to Pont Street, but the vestry reserve 
the right to take a less number, or to require the supply 
of a greater number. The blocks are to be delivered on 
the streets named at any part thereof, or on any of the side 
streets within thirty yards of such streets, and are to be 
stacked in such manner and at such times and places as 
the surveyor to the vestry shall direct. The contractor 
will not be required to deliver a greater number of blocks 
than 20,000 per day. 

4. Vestry may obtain other blocks tf contractor fails to 
deliver,— The contractor is to commence the delivery of 
the blocks within ten days after the receipt of an order in 
writing from the surveyor to the vestry, and is to proceed 
with such delivery in such quantities, and at such times 
as the said surveyor shall direct. The said surveyor shall 
have power to suspend the delivery of the blocks, as he 
thinks fit, on giving twenty-four hours’ notice to the con- 
tractor, without any charges which may arise in conse- 
quence, being chargeable to the vestry. 

5. Blocks to be approved by surveyor.—The blocks sup- 
plied are to be subject to the approval of the surveyor to 
the vestry, and any blocks which are not approved by him 
are to be removed from the works within six hours. ‘The 
blocks are not to be considered as approved until they are 
laid in the streets as part of the pavement and grouted in. 
A sum of ten shillings per thousand will be deducted from 
the payments to be made under this contract to the con- 
tractor by the vestry, for every thousand of the blocks so 
delivered on the works and not approved. If the con- 
tractor fails to remove the Llocks not approved in the time 
allowed, the vestry may do so at his expense. 

6. Pena ties if works delayed for want of blocks. —If the 
works are delayed or hindered by reason of the non-deliv- 
ery of a sufficient number of blocks, the contractor shall 
Pay to the vestry the sum of £10 per day or part of a day 
they are so delayed. and the vestry or their surveyor may 
obtain blocks from any person they think fit, and may 
deduct the extra cost ot such blocks (if any) from the pay- 
ments to be made to the contractor under this contract, 
together with the sums to be paid by him to the vestry for 
the delay of the works, or may recover such extra cost 
and sums from him or his sureties as and for liquidated 
damages, as they deem best. 

7. Payment.—Payment will be made to the contractor 
in monthly installments tor the blocks laid in the street as 
part of the pavement on the certificate of the surveyor to 
the vestry. 

8. Surveyor's decision to be final,—The decision of the 
surveyor to the vestry as to the meaning of this specifica- 
tion, or as to the quality or number of blocks supplied is 
to be final and binding. GEORGE R. STRACHAN, 

February 24, 1886. Surveyor to the Vestry. 





Specifications for the supply and deitvery of Than es bal 
last, sand, and pea gravel for paving portions of the 
streets known as King’s Road and Pont Street, in the 
parish of Chelsea. 


1. Thames baHlast.—The Thames ballast is to be taken 
from the River Thames, the stones are to be regular in 


size, and not to exceed three inches in any dimension, the 
sand clean and free from clay, mud or loam, and the pro- 
portion of sand to stones is to be to the satisfaction of the 
surveyor to the vestry. 

2. Sand.—The sand is to be pit sand or Thames sand 
of the best quality, clean and sharp, free from loam or 
clay, and when screened through a sieve of 400 meshes to 
the square inch no residue must be left. 

3. Pea gravel.—The pea gravel is to be of clean water- 
worn stones, not exceeding three-eighths of an inch in 
any dimension. 

4. Quantity.—The contractor is to supply the quantities 
of materials set forth in the form of tender of this specifi- 
cation; but the vestry reserve the right to take a less 
quantity or to require the supply of a greater quantity of 
any or all of them. They are fo be delivered on the streets 
named, at any part thereof, or on any of the side streets 
within thirty yards of such streets, at such times and places 
as the surveyor to the vestry shall direct. ‘he contractor 
will not be required to deliver more than 100 cubic yards 
of Thames ballast, 20 yards of sand, or 10 yards of pea 
gravel per day. 

5. Delivery.—The contractor is to commence delivery 
within seven days after the receipt of an order in wr'ting 
from the surveyor to the vestry, and is to proceed with 
such delivery in such quantities, and at such times as the 
said surveyor shall direct. The first order will be given 
on the roth March instant. The said surveyor shall have 
power to suspend the delivery as he thinks fit, on giving 
twenty-four hours’ notice to the contractor, without any 
charges which may arise in consequence, being chargeable 
to the vestry. 


6. Materials to be approved by survevor.—The materials 
supplied are to be subject to the approval of the survevor 
to the vestry, and any which are not approved by him are 
to be removed from the works within six hours. lf the 
contractor fails to remove the materials not approved in 
the time allowed, the vestry may do so at his expense. 


7. Measurement and approval.—The contractor is to 
bring an invoice with each delivery, stating the quantity 
and nature of the materials supplied, which is to be left 
with the person appointed by the surveyor to the vestry 
to receive such materials. If the contractor provides such 
invoice in duplicate, the person so appointed will sign and 
return it to the carter, if the quantity and nature of the 
materials are correctly stated thereon, and the production 
of such duplicate invoice, so signed, will be accepted by 
the surveyor to the vestry as proof of delivery of the quan- 
tity of the materials signed for. ‘The materials supplied 
may be measured by the surveyor to the vestry, or any 
person whom he may appoint, in the cart in which it is 
brought on to the works, or on the ground, as he thinks 
fit. If the measurement is found to be short of that stated 
on the invoice, the cost of measurement shall be paid to 
the vestry by the contractor. ‘The materials are not to be 
considered as approved until they are used on the works. 

Here follow the same clauses as to delay, payment, etc., 
as in the specification for blocks. 

GEORGE R. STRACHAN, Surveyor to the Vestry. 


March 3, 1886. 





Specification for the supply and delivery of Portland 
cement, for paving portions of the streets known as 
King's Road and Pont Stecet, in the Parish of 
Chelsea, 


1. Cement.—The cement is to be the best Portland 
cement, very finely ground, weighing 112 pounds to an 
inperial striked bushel, capable of sustaining a breaking 
weight of 420 pounds per square inch of sectional breaking 
area after seven days’ immersion in water. It is to be de- 
livered in sacks containing two bushels, each bushel weigh- 
ing 112 pounds net. 


2. Quantity and delivery.—The contractor is to supply 
5,000 sacks of cement, of which 2,660 are to be supplied 
to King’s Road, from Limerston Street to Lot’s Road, and 
2,340 to Pont Street, but the vestry reserve the right to 
take a less number or to require the supply of a greater 
number. ‘The sacks of cement are to be delivered on the 
streets named at any part thereof, or on any of the side 
streets within thirty yards of such streets, and are to be 
stacked in such manner and at such times and places as 
the surveyor to the vestry shall direct. The contractor 
will be required to deliver the cement in lots of 500 sacks 
at a time, and to complete the delivery of each lot within 
seven days after the order is given. The order for the 
first lot will be given on the t1oth March inst., for the 
second lot onthe 11th March inst., and for the remaining 
lots at intervals of about seven days from the 11th March 
inst. The surveyor to the vestry shall have power to in- 
crease the length of these intervals, or to suspend the 
delivery of the cement on giving twenty-four hours’ notice 
to the contractor, as he thinks fit, without any charges 
which may arise in consequence, being chargeable to the 
vestry. 


3. Lestine and approval.—When each lot is delivered, 
the vestry will watch and cover it at their own expense 
until it has been tested. The surveyor to the vestry will 
cause samples of each lot to be taken and tested as to its 
breaking weight, and will cause other samples of each lot 
to be weighed and measured. If the samples so taken 
comply with clause 1 of this specification, the lot from 
which they were taken will be approved by the vestry and 
their surveyor, and the expense of the tests and measure- 
ments will be borne by the vestry. It, however, they fail 
to comply with clause r of this specification, the lot will 
be rejected and the contractor shall, at his own expense, 


remove the cement within forty-eight hours after notice of 
its rejection from the surveyor, and shall pay to the vestry 
the cost incurred by them in testing and measuring the 
lot so rejected. If the contractor fails to remove such 
cement the vestry may do so at his cost. 

4. Sacks,—The contractor is to bring an invoice with 
each delivery of cement stating the number of sacks sup- 
plied in such delivery, which is to be left with the person 
appointed by the surveyor to the vestry to receive the 
cement. If the contractor provides such invoice in dupli- 
cate, the person so appointed will sign and return it if the 
number of sacks delivered is correctly stated thereon, and 
the production of such duplicate invoice so signed will be 
accepted by the surveyor to the vestry as proof of delivery 
of the number of sacks of cement and of the sacks stated 
thereon. The empty sacks will be returned to the con- 
tractor on the works as the cement is used, and are to be 
removed and signed for by !im at his own cost within 
twenty-four hours after notice from the surveyor to the 
vestry. Thevestry will not make any payment for the use 
of the sacks, but will pay the sum of one shilling for every 
sack not returned within two months after its delivery on 
the works. 


Here follow the same clauses as to delay payment, etc., 
as in the specification for blocks. 


GEORGE R. STRACHAN, 


Surveyor to the Vestry. 
(To BE CONTINUED.) 


March 3, 1886. 


—— 


THE PROTECTION OF PILES FROM LIMNORIA 
AND TEREDO. 
BY MARSDEN MANSON, MEM. AM. SOC. C E.* 

In June, 1882, ninety-nine piles, prepared by various 
methods to protect them from the limnoria and teredo, 
were driven in Mission Street pier, then being constructed 
at San Francisco. After an exposure of five years and 
four months one or more of the piles prepared by each 
method and four unprepared, with bark left on, were 
removed for examination. 

The following is a brief description of the different 
modes of treating these piles and the results : 

A. W. Von Schmidt prepared two piles by jacketing 
the driven piles with sewer- pipe and filling the space be- 
tween the pile and pipe with concrete or grout, composed 
of sand, gravel, and Portland cement, costing 75 cents per 
lineal fout, or $30 per pile. The pile examined was only 
attacked by teredo where two sections of sewer-pipe had 
been broken, and had lost thereby one-fourth or one-fifth 
of its original strength. 

F. Shay’s process cost 2§ cents per foot, or $10 per pile. 
His method was a modification of the Culver process, 
which is a covering of asphaltum and burlap. The modi- 
fication consisted in the substitution of wire cloth for the 
burlap. A coat of asphaltum was applied to the pile, 
which was then wrapped with wire cloth, then another 
coat of asphaltum was applied and sprinkled with sul- 
phate of lime. The piles removed broke in drawing. 
Only a trace of the covering was left. 

J. McKeon & Co.’s process of coating the piles with 
marine cement was worthless. 

W. H. Raye’s process of covering piles with Portland 
cement and some secret ingredient was also worthless. 

Pearce & Beardsley’s coating was another modification 
of the Culver process, and consisted of a covering of bur- 
lap saturated with a mixture of naphtha and carbon 
bisulphide, with a small proportion of limestone, kaolin, 
sawdust, and sulphur. One pile removed was practically 
destroyed. There were driven on the westerly portion of 
this pier at the same time two unprotected cedar piles 
which were only slightly attacked. 

The coatings applied by the various experimenters which 
depended upon adhesion to the piles utterly failed to afford 
even the protection given by the bark. Of theeight piles 


removed which had been coated by the Shay, McKeon, 
Pearce & Beardsley, and the Raye methods, but one 
retained sufficient strength to permit its removal without 
breaking, and this one was more severely attacked aad 
damaged than any of the unprotected piles which were 
pulled up. 

Mr. F. Collingwood, in discussing the paper, mentioned 
a pier that had been built at Newport News, Va., with 
unprotected piles, and the worms went through them in 
every direction ; now the owners are expending more than 
the whole cost of the original pier in substituting creosoted 
piles. They are using a wood creosote which the Govern- 
ment endorses, but it does not appear from experiments 
to be quite all that was claimed forit. The substance 
which is most effective as a preservative is said to be ‘‘dead 
oil.” There is a decided difference between the taste of 
the dead-oil creosote and that of the wood-oil creosote. 
The bitter principle which the taste detects is said to be 
the important element in repelling the worms. The paper 
was also discussed by Messrs. Flagg, Thompson, Bogart, 
and Striedinyer. 








* Abstract of a paper read before the American Society of Civil 
Engineers, December 7, 1887. 
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THE WATER-SUPPLY OF BOMBAY. 


WE reprint below an interesting article from the 
Enpineer, by Mr. Killingworth Hedges, M.I.C. E., on 
the Tansa water-supply of Bombay, to which reference 
was made on page 349 of Volume XVI., and have re- 
produced the illustrations from the same source : 


‘*l have brit fly referred to this important scheme, which 
it is calculated will afford a water-supply for the city of 
Bombay amply abundant for all future requirements, and 
now propose to give some details of the work, which is in 
active progress under the superintendence of Mr. W. 
Clerke, C. F.., whose designs are being carried out. From 
the site of the dam to the boundary of the island of Bom- 
bay the distance is 53% miles; the water will be con- 
ducted by gravitation from one point to the other by tun- 
nels 234 miles long, conduits 26%, and iron pipes for the 
remaining 24% miles. The capacity of the tunnel and 
conduits as designed is sufficient to deliver 33,000,000 
gallons daily, or about forty-five gallons per head 
—in addition to all the present sources of supply—accord- 
ing to the population of Bombay returned in the last 
census. It is not intended to utilize these large conduits 
and tunnels to their full capacity at present, and it has 
been decided to lay a single line of 48-inch iron pipes and 
raise the dam to a height which will give a supply of 
17,000,000 gallons of water daily, without exceeding a fall 
of six inches per mile for the conduits and tunnels. The 
area of the artificial lake at Tansa, which is being formed 
by impounding the water of the Tansa River and building 
adam in the first instance 118 feet high above the river 
bed, will be 8 square miles ; the area from which the rain- 
fall is collected is over 52 square miles, and all sources of 
impurity, such as villages and houses, are being removed 
from this district, ‘Che rainfall of the Tansa valley is on 
average about roo inches, and Mr. Clerke estimates that 
the available run-off would be one-third of the rainfall,and 
states that after making allowances for evaporation and 
absorption, there will bg sufficient storage to provide fora 
supply of 60,000,000 gallons per day for a whole year. In 
order to impound this vast quantity of water, a masonry 
dam of exceptional size has been designed, which will be 
8,500 feet long, 100 feet wide at base, and 12 feet at top ; 
the greatest height, where it crosses the bed of the Tansa 
River, is 118 feet. The drawing, Fig. 1, shows the sec- 
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tion of Mr. Clerke’s dam and also the relative cross-sections 
of the dam projected by the late Professor Rankine, who 


was consulted when the water-works scheme wasoriginally | 


proposed, also the dam which is being erected for the 
Liverpool Water-Works. The sections of each dam can 
be identified by referring to the lettering C, A, and B. 

‘* Lt will be seen that Mr. Clerke’s dam provides for con- 
siderable saving in material compared with that of Pro- 
fessor Rankine; special arrangements are also designed 
for carrying off the surplus water by means of a waste 
weir 1,800 feet long, also for drawing off the supply from 
the lake. The outlet works are shown in plan and eleva- 
tion in Figs. 2 and 3. Figure 4 is an enlarged plan of the 
outlet, which consists of a pair of sluiceways G and H, 
each 2'5"x2’, which are cut through the solid rock itself, 
which rises to this level. These sluices are closed by cast- 
iron gates worked by screw-gearing from top, and they are 
fixed on the inner side of the dam and discharge into a 
circular cistern, from which the duct will lead off These 
two sluices, with only one foot of head, are sufficient to 
draw off the greatest quantity of water that will ever be 
required, and nothing further would be necessary were it 
not for the desirability of drawing off from different levels, 
according to the level of the water in the lake. For this 
purpose it is intended to use a single sluice of the same 
pattern at two other points where the rock foundations are 
at aconvenient height from the top of the dam. Figures 
2 and 3 show the position of these sluices, which each dis- 
charge into asmall square cistern connected with the above- 
mentioned circular cistern by a masonry channel built along 
the outer toe of the dam, as shown in Figure 2. The 
upper sluice is to be used until the water falls to such a 
level that the sluice does not discharge sufficient quantity ; 


it will then be supplemented by the middle sluice, and in 
a similar manner the lower sluice may be worked when the 
level of the lake falls b-low that of the middle one. The 
upper sluice would be exposed every year, and could be 
examined and kept in perfect order; probably the middle 
sluice would also be exposed or could be got at, but in 
order to obtain access to the lower sluices a well is built 
round them as shown in Fig. 4, which communicates with 
the lake by two openings, each 4x4 feet. Should it be 
desired to examine the sluices these openings can be closed 
by needles or vertical bars of timber 4x4 inches, let down 
through grooves left in the well for the purpose, as shown 
in Figs. 5 and 6, which are sections at C D and E F on 
Fig. 4. 
‘*In calculating the strength of the dam Mr. Clerke has 
used M. Bouvier’s methods; the maxi.num pressure on 
the down-stream face is 125 pound per square inch, and 
according to M. Bouvier’s calculations, masonry built of 


| good hydraulic mortar after it is ten years old may be 


safely subjected to a pressure of 187 pounds per square 
inch, which gives a good margin of stability even if the 
dam be raised to its final height of twelve feet above what 
will be the present elevation. 

‘©The duct leads off from the circular cistern, which re- 
ceives the water from the outlet sluices. This duct, for 
the greater part of the distance, has been laid out as a 
conduit so as to minimize the amount of tunnelling. The 
transverse section of the conduit is shown by Fig. 7, and 
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will necessitate about ten feet of cutting to the floor. The 


cross-section is seven feet wide with five feet depth of 
' water ; the fall_is six inches per mile, and its discharging 


capacity—using Busin’s coefficient—is forty-eight cubic 
feet per second, which is equivalent to twenty-six million 
gallons perday. The conduits will be provided with man- 
holes every 220 yards, and with means of washing out and 
scouring at convenient places about half a mile apart. 
Some tunneling on the line of duct is unavoidable—that 
is, the length of conduit which would be required to avoid 
it would be so much in excess of the length of tunneling 
as to be more costly. Thetunnels when lined will have 
the same width as the conduit, but will be a foot higher. 
Where lining is unnecessary the cross-section will be 9.5 
feet wide by six feet high; the fall will be six inches per 
mile, and the discharging capacity 33,000,000 gallons per 
day. Cross-sections of the tunnel are shown by Figs. 7, 
8, 9, and ro. Where the line of duct crosses valleys it will 
consist of cast-iron pipes forty-eight inches in diameter, 
with a fall at the rate of 3.20 feet per mile. The dis- 
charging capacity of this pipe, according to Eytelwein’s 
fornfula, is 17,000,000 gallons per day. In calculating 
the rate of discharge Mr. Clerke has used the method of Mr. 
Fanning, C. E., of Boston, U.S. A., who has studied the 
question of relative discharge of newandold mains. The 
amount when clean would, according to this method, be 21,- 
500,000 gallons per day ; slightly tuberculated, 20,500,000 
gallons ; foul, 19,500,000 gallons. So that the discharge 
from the ordinary formuja of 17,000,000 gallons is quite 
on the safe side. The main is being laid entirely above 
ground ; where an embankment has to be constructed, a 
width sufficient for two 48-inch mains is provided for, 
allowing for a space between, as it is intended to lay down 
a tramway to facilitate carrying the pipes, and in the case 
of a pipe bursting, renewals from the nearest depot of 
spare materials. At the commencement and head of cach 
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line of piping, where it joins the conduits, the junction 
will be formed by a masonry cistern or syphon head, 15 
feet in diameter, as shown by Figs 11 and 12, from which 
the pipe will take off at its head and discharge at its tail. 
A sluice-valve has been designed to work inside the 
syphon head by which the supply can be cut off in event 
of the pipe bursting, and each cistern is provided with an 
overflow or escape for passing off water to the nearest 
‘nalla,’ or natural watercourse, in the event of the 
syphon-valve being closed. , For laying the lines of pipes 
up and down the steezp sides of the hills which are found 
between the head works at Tansa and Bombay, special 
precautions are being taken. At short intervals the pipes 
are built into heavy pillars of masonry, founded on hard 
ground, so as to prevent sliding or creeping. Scouring- 
valves and air-escape valves are provided at the principal 
depressions and summits along the lines of pipes. The 
head ot water in the different lines of pipes differ consid- 
erably, varying from 104 feet to 256 feet. Where the 
maximum head exceeds ro feet, the thickness of the pipes 
is 1% inches; where less than 190 feet, 114 of an inch 1s 
considered sufficient. Of the total length of waterway 


— 


from che Tansa Lake to the reservoir to be constructed at . 


a terminal point 4814 miles off, 283{ miles will consist of 
tunnel and conduit, and 193 miles of syphon pipes. The 
only engineering work of importance on the line of main 
is the bridge which will carry the pipe across the Bassein 
Creek, and this is now being erected. The piers and 
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abutments consist of cast-iron cylinders five feet in diam- 
eter, filled with concrete, and sunk to a foundation in the 
river-bed, which, for some of the cylinders, was not reached 
until 60 feet below the low-water level. These cylinders 
support lattice girders, with rolled joists placed across so 
as to carry one line of pipes now, with ample space for a 
second to be added. In all there are three bridges across 
the creek, of respective lengths of 400 feet, 1,500 feet, 
and 400 feet, the height being sufficient to allow of the 
barges, which use the navigation, passing under. It was 
Originally intended to carry out tbe erection of the dam 
departmentally, instead of by contract, but the latter plan 
has been adopted, the work, however, being directly under 
the superintendence of the consulting engineer, who has 
a residential staff, who, besides directing the work, exam- 
ine materials employed, and daily test the mortar, which 
is most carefully made to the engineers’ specification.” 


ANNUAL REPORT OF THE BOARD OF HEALTH 
OF THE CITY OF TOLEDO FOR THE 
YEAR 1886. 

This report is made by the Heaith Officer, Dr. C. L. Van 
Pelt, who states that the general health of the city has been 
excellent, and reports the annual death-rate at.12.89 per 
1,000, based upon a city census giving a population of 
72,504, the total number of deaths for the year having been 
935. This is an extraordinarily low mortality. The summer 
of 1886 was very favorable to the health of infants, and 
Toledo has almost no tenement-house population, which 
in part accounts for such a small death-rate. We do not 
learn much from this report as to the condition of munici- 
pal sanitation ; it is stated that the sewers need ventilating 
and flushing and that the recommendations made in former 
reports need attention as much as they did a year ago. 
oo expenses of the Health Office for the year were 

,2IT.10, 
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ST. LUKE’S HOSPITAL, CHICAGO. 


Tus hospital, which is considered one of the best of its 
kind in Chicago, was erected a few years since from the plans 
of Messrs. Treat & Foltz, architects, of that city. The plans 
we present herewith were copied directly from their draw- 
ings, and show the building as it will be when entirely 
completed. At present there is but one wing for wards. 

The building faces the eagt, overlooking Lake Michi- 
gan, but senarated from it by the broad lines of tracks of 
the lake shore roads. The entrance for patients is in the 
basement at the end of the long corridor. The entrance 
for visitors and the management is in the north-east 
pavilion, by means of a broad flight of steps leading 
directly to the first story. This wing contains the rooms 
for bathing, etc., in the basement, the reception and coun- 
cil rooms in the first story, matron’s and female nurses’ 
private rooms in the second story, rooms for the male 
help in the third, and in the fourth story is a large clinical 
amphitheatre, with ether-room, waiting-rooms, etc. This 
wing also contain the elevator, which is large enough to 
admit the longest stretcher, and is moved very slowly. 
There is a private stairway from the first story to the am- 
phitheatre at the top of the building, besides a larger 
flight for the use of the nurses and patients. 

This central wing, towards the north, contains the gen- 
eral kitchen, pantries, and store-rooms in the basement. 
In the first story are the dining-rooms, with separate 
accommodations for the officers, the nurses, and the help. 
The serving-room is connected with the kitchen by a pri- 
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vate staircase. A sitting-room for the nurses is also pro- 
vided on this floor. In the story above is a sewing-room, 
a writing-room, a prettily finished chapel, giving 110 sit- 
tings, and a well-stocked library; all for the use of the 
inmates of the hospital. 

The north-westerly wing contains the fuel-rooms in the 
basement. Above is the morgue, in connection with a 
demonstrating amphitheatre, with a small waiting-room 
for the physician in charge. In the second story is the 
laundry, with a lift from the basement. 

The easterly ward wing will have the dispensary in the 
basement when completed ; also, the waiting and exam- 
ining rooms for applicants, the offices, an accident room, 
a druggist’s room and stores. In the basement under the 
other wing all of these departments are at present accom- 
modated, with the exception of the accident-room, for 
which no provision exists. The final plan contemplates 
the allotment to this portion of the building of the stores, 
clothing and linen-rooms for the use of the wards, together 
with a few sleeping-rooms for the help. 

The wards are in two stories, each exactly alike, and 
as shown by the plans. Each ward has connected with it 
in the same wing, a sitting and dining-room, a ward 
kitchen, a linen-closet, lavatories, anda ward for special 
cases, provided with three beds. The surgical wards are 
arranged for fourteen beds, and the medical wards for 
fifteen beds, disposed as shown on the drawings, 


with one window to two beds. The first-story 
wards are 15 feet high in the clear, and the 
second story 16 feet 6 inches. The windows 


are set up 2 feet 8 inches from the floor, and are made 
with an opening in the brick-work 4 feet 1 inch wide, the 
height of the windows being 11 feet 7 inches. This 
includes 20 and 22 inch transoms. The outside walls are 
of brick, built with a central air-space and plastered on 


the inside. The ceilings are plastered on wire netting. 
The plaster-work is tinted in water-colors only. All floors 
are deafened by a plaster filling between the beams, and 
the wards are further isolated from each other by the ceil- 
ing in first story being furred down so as to leave a clear 
height of ten inches, this space being utilized in connec- 
tion with the ventilating-pipes. All corners and angles 
in the wards are rounded. 

The heating of the wards is entirely by steam. Under 
each window is placed a coil of pipe connected with a 
fresh-air inlet from out of doors, measuring 147% inches 
by 22% inches. This appears to be the only provision 
made for the introduction of warm, fresh air. For the 
evacuation of the vitiated air there are openings in the 
floor under each bed, which are covered with a wire cap 
raised slightly above the floor. In the space between the 
floors is a system of ducts connected with the exhaust- 
registers, and delivering into the large chimney at the 
corner of the ward, the draft being maintained by the heat 
from the metal boiler-flue which is carried up in the centre 
of the chimney. As the space between the floor is only 
ten inches high, it follows that ten inches is the greatest 
depth possible for the exhaust ducts, and, according, the 
ventilating pipe where it enters the chimney has a section 
of 10x134 inches. The area of the medical ward is about 
1,660 square feet. The united sectional areas of all the 
thirteen outlets is 1,560 square inches, but this area is 
reduced to 1,340 square inches where the ducts unite to 
enter the chimney. This is about half the united areas 
of the inlets under the windows. The exhaust is, however, 
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supplemented by a large ventilating opening in the wall 
of the chimney 2x5 feet, and also by the twelve gas-brack- 
ets, each of whieh has a ventilator over it delivering into 
a flue in the wall. 

Two additional stories were added to the west hospital 
ward during the past summer to be used for small rooms, 
for the directors, nurses, etc. This was in opposition to 
the advice of the architects, and the discussions which 
arose on the subject were so animated that several of the 
best physicians on the Board of Directors resigned when 
it was decided to make the addition. The ground was 
taken that it was contrary to the best principles of hospital 
planning to build the wings so high when they/are placed 
so close to each other. 

The fire-escapes are placed in the angles of the ward 
wings at the end of the passage leading from the main 
corridor. . 

The entire cost of the hospital, as at present completed, 
is $145,000. It is estimated that with the new wing the 
total cost will te about $190,000. This includes $26,000 
for the work of heating and ventilation. which was done 
under contract by Bartlett, Hayward & Co., of Baltimore. 

Externally the hospital is built entirely of brick. .The 
location makes any architectural display impracticable, 
but the design is treated in a simple, quiet manner which 
is perfectly satisfactory. 

The most successful feature of the building is the plan, 
which is very well adapted for its purpose, giving cross 
ventilation and plenty of sunshine all the day in the sick 
wards, and grouping on the north the offices, dissecting- 
rooms, kitchens, etc., for all of which sunshine is not such 
a vital consideration. Again, it is well planned in the 
manner in which the wards are separated from the rest of 
the building, allowing for an outside door apd window 
immediately beside the entrance to the ward. 


THE ENGINEERS’ .CLUB OF ST. LOUIS. 


THE club met December 21, 1887, with President Potter 
in the chair, Secretary William H. Bryan, and thirty mem- 
bers and two vistors present. The following officers were 
announced to have been elected at the last meeting: 
President, M. L. Holman; Vice-President, J. A. Ocker- 
son ; librarian, [. B. Johnson; Secretary William H. 
Bryan ; Treasurer, Charles W. Melcher ; directors, William 
B. Potter and F. E. Nipher. 

The new president having been duly inducted into office, 
called upon the retiring president for some remarks ap- 
propriate to the occasion. Professor Potter accordingly 
addressed the club on the present status of the profession 
and of the Engineers’ Club of St. Louis in particular. 
His remarks were largely historical and he suggested the 
appropriateness of celebrating the twentieth anniversary 
of the club's formation, on November 4, 1888, by a social 
reunion of some kind. A printed catalogue of the club’s 
literature was suggested. The benefits resulting from the 
Association of Engineering Societies and the journal, with 
its index department, were referred to. While a closer 
union of engineering societies might not yet appear de- 
sirable, he pointed out a number of ways in which co- 
operation might result in benefit to all. 

A vote of thanks was given Professor Potter for his 
address, which was ordered published. The address was 
discussed by Professor Johnson, Messrs. J. A. Seddon, 
Flad, and Holman. 

The secretary then read a paper by Mr. Isaac A. Smith 
on ‘‘ Rapid Railway Embankment Construction,” being 
an account of the construction of an embankment in 
North St. Louis containing 97,50 cubic yards, within a 
period of sixteen days. The material was river silt and 
the cost 18.58 cents per cubic yard—but little more than 
half of the lowest bid received from contractors, none of 
whom would give atime guarantee. Messrs. Bryan and 
Wheeler took partin the discussion, in which it was 
shown that the skrinkage six months after was II per 
cent. 

Professor Engler called attention to an ingenious 
model of the hyperboloid of revolution. 

Papers by Charles H. Ledlié and Professor Charles C. 
Brown were announced for the next meeting, January 4, 
1888. 

ee 5 
THE CANADIAN SOCIETY OF CIVIL ENGI- 
NEERS. 

Tue Canadian Society of Civil Engineers wi!] hold their 
second general annual meeting January 12, at Montreal, 
on which occasion the retiring President, T. C. Keefer, 
Esq., C. M. G.. will deliver an address. Half-fare re- 
turn rates have been granted over the Grand Trunk, Can- 
adian Pacific, and Intercolonial Railways. Full fares will 
be required to Montreal, and free tickets will be issued for 
the return journey. Henry T. Bovey is Secretary and 
Treasurer. 


OHIO SOCIETY OF SURVEYORS AND CIVIL 
ENGINEERS. 

THE ninth annual meeting of the Ohio Society of Sur- 
veyors and Civil Engineers will be held at Columbus, O., 
January 10, 11, and 12, 1888. Persons securing a certifi- 
cate from a ticket agent that they have paid /sél fare to 
the meeting can obtain a return ticket at the rate of one 
cent per mile, provided there is a total attendance of 100. 

W. H. Jennings, of Columbus, is President, and Ben- 
jamin Thompson, of Urbana, is Secretary. The following 
are chairmen of committees: On Legislation, E. B. 
Opdycke, Bryan ; On Code, William Reeder, London; 
On Surveying, J. D. Varney, Cleveland ; On Civil Engi- 
neering, C. A. Judson, Sandusky ; On Drainage, E. D. 
Shreve, Mansfield ; On Ilighways, D. W. Pampel, Sidney; 
On Blanks and Instruments, E. D. Haseltine, Haselton. 
The following papers will be read : 

‘¢ Judicial Functions of Surveyors,” Homer C. White, 
Warren ; ‘' Protection from Incompetency,” George R. 
Gyger, Alliance; ‘‘ The Public Domain,” J. T. Buck, 
Cardington ; ‘‘ Adverse Possession,” E. D. Haseltine, 
Haselton ; ‘‘Steel Tapes as Standards.” Professor J. B. 
Johnson, St. Louis, Mo.; ‘‘ Road Making Materials of 
the State,” Dr. Edward Orton, Columbus; ‘'A State 
Topographical Survey,” J. A. Hanlon, Massillon ; ‘* Phil. 
osophy of Underdrainage,” Jonathan Arnett, London, 
“Catfish,” Frank M. Kennedy, Washington C. H.; 
‘‘Comparative Cost and Efficiency of Tile Drains and 
Open Ditches,” E. B. Opdycke, Bryan ; ‘‘ Irrigation in 

| Kansas,” J. S. Humphrey, Garden City, Kan.; ‘‘ Two- 
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Mile Assessment Pikes,’’ E. W. Dimock, Ottawa ; ‘‘ Con- 
struction of Turnpikes,’”’ G. S. Innis, Columbus; ‘‘ Notes 
on Paving,” Thomas R. Wickenden, Toledo ; ‘‘ Cleveland 
City Pavement,” M. E. Rawson, Cleveland; ‘* Street 
Crossings and Sidewalks,” R. A. Bryan, Portsmouth ; 
** Street Grades and Monuments,” Charles S. Lee, Marys- 
ville ; ‘‘ Monumenting,” F. Hodgman, Climax, Mich.; 
‘* Street Grades and Records,” W. H. Jennings, Colum- 
bus ; ‘‘ Construction, Maintenance, and Repairs of Short 
Span Highway Bridges,” S. A. Buchannan, Bellefontaine; 
‘‘ Computation of Strains in Highway Bridges,” C. N. 
Brown, Columbus; ‘‘ Bridge Details,”” H. T. Lewis, Col- 
umbus ; ‘‘ Thacher’s Slide Rule,’ H. T. Lewis; ‘‘ Lift- 
ing and Moving of Bridges,” Thomas H. Johnson, Col- 
umbus ; ‘‘ Pile Foundation,” Julian Griggs, Columbus ; 
‘* Masonry as Applied to Railroad Work,” E. G. Pugh, 
Columbus ; ‘‘ Puzzles for the Engineer,” W. A. Guin, 
Sidney ; ‘‘ Water-Works Construction,” J. B. Strawn, 
Salem ; ‘* Circleville Water-Works,” W.C. Kow, Circle- 
ville ; ‘* Springfield Water-Works, William Sharon, Spring- 
field; ‘‘ Mortar,” B. F. Bowen, Columbus ; ‘‘ Difficulties 
of Surveying in the Virginia Military Tracts,” William 
Reeder, London; ‘‘ Landscape Engineering,” John L. 
Culley, Cleveland ; ‘‘ Duplication of Drawings,” Joseph 
N. Bradford, Columbus; ‘* Railroad Location,” S. F. 
Rock, Mt. Sterling ; ‘‘ Outfit for Railroad Survey,” Ben- 
jamin Thompson, Urbana, all of Ohio, unless otherwise 
stated. 


REVOLVING DUMP-CAGE. 


WE take the following description and _ illustrations 
from the Engincesing and Mining Journal, to which they 
were furnished by Mr. Per Larssen, the engineer of the 
Chapin Mine, in Michigan, who had seen the device used 
in Germany. 


It is not patented. 





CIRCULAR DUMP 


FOR 
TWO TON ORE CARS. 
USED AT CHAPIN MINE, MICH. 
SCALE, (—1 FOOT. 

‘*The principle of this dump is readily understood. 
When the loaded car is standing in the cage, the centre of 
gravity is a Jittle above the centre of the circle, and it is 
very easy to start this revolving on the wheels which sup- 
port it. The load is discharged out of the top of the 
car, and at once the position of centre of gravity is 
changed, so that, without stopping, the cage completes 
its full revolution and stops in its original position. The 
whole operation is very simple and quick. The car is 
held in position by the angle-irons running the length of 
the cage just over the car. 

‘*Among the advantages claimed for the circular 
dumping-cage is the fact that the cars require no doors, 
being emptied by turning them bottom up, and they are 
consequently cheaper to build and more durable.” 


WEST NEWTON CITY ENGINEER’S REPORT 
FOR 1886. 

THE report of the City Engineer of West Newton, 
Mass., Mr. Alfred F. Noyes, gives the usual record of 
work accomplished. The recording and indexing of 
original plans of property in the city has become one of 
the recognized duties of his office, and its value is become 


ing more and more recognized. 







Record is made of a remarkable rain iu February last 
six inches having fallen during the 13th, 12th, and 13th of 
that month, and in conjunction with a great depth of snow 
on the ground, which it carried away, caused a freshet of 
unusual magnitude. 

The use of so-called coal-tar concrete (coal-tar and 
pitch mastic) sidewalks has become quite general, and the 
question of repair a serious one. Their life, under normal 
conditions, seems to be from six to ten years, by which 
time, from the loss of the volatile oils which they contain, 
together with the action of frost, settlement, roots of trees, 
etc., the surface becomes rough and unfit for use. The 
cost of maintenance per yard where no special repairs are 
made—in other words, of entire renewals at stated periods— 
averages for the best work about eight cents per year 
But if after the surface becomes slightly rough—say in one 
or two years—a thin coating of sand with tar or pitch be 
applied at about six cents a yard, or a thicker coat with 
some fine gravel if left three or four years at a cost of 35 
cents, and such repairs be continued as required, the 
average cost of maintenance, including renewals, will be 
reduced to about four or five cents per yard. This course 
is recommended. 

His remarks on experience under their new plumbing 
law are of interest, and we quote from them elsewhere in 


this issue. 
t 


A SIMPLE HOOK-BOLT. 


THE turning around in place of round-iron hook-bolts 
when used to secure railroad ties to track stringers has 
occasioned great annoyance and much uneasiness as to 
the security of the floor systems of bridges and viaducts. 
Different forms of hook-bolts have been proposed to pre- 
vent this turning. They are generally expensive to man- 
ufacture, and the form of the iron is so changed in the 
smith shops as to make it doubtful whether it retains its 
Original strength. The Manhattan Railway now use a 
bolt whose head is represented by sketch '‘A.” The 
shoulder in the clip-head fits up against the stringer-beam 
and prevents turning. The head shown by sketch ‘“‘B” 
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Sketches of Hook Bolts 





was designed by a Brooklyn gentleman. It is made 
square in section and intended to wedge into a round hole 
and up against the stringer; the square part is not long 
enough. The Union Elevated Railway Company, of 
Brooklyn, is using a form of hook-bolt, represented by 
sketch ‘'C,"’ in which a plain, square bar is turned up 
at the end without injury tothe fibre. The other end is 
rounded and has a thread cut on it fora nut. This bolt 
is driven into a round hole of the same diameter as the 
side of the square, and will not turn under any ordinary 
psovocation. It is possible that this simple bolt may 
have been used before ; if so, we have not seenit. The 
bolts are, of course, used with the hook end up, and not 
as shown. 


Novelties. 


Under this heading we propose to describe and illustrate appliances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or ce being governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere described. 
Asarule we shall make no comments, and st ts fo be distinctly 
understood that a notice does not imply approval. No charge 
will be made for these notices, and any offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this section. 





OPEN-JAW QUICK-SETTING PIPE-VISE. 


THE novel feature about this vise is the rapidity with 
which the movable jaw can be adjusted for any size of 
pipe from one-eighth to two inches, This is done by rais- 
ing the handle on the back of the vise, which opens the 


nut through which the screw passes and permits the jaw 
to be placed at once in the desired position. The handle 
is then lowered, closing the nut, and a slight turn of the 
screw holds the pipe firmly. 





BACh. 
Quick-setting bench vises are quite common, but we do 

not remember to have seen the principle applied tc any 
pipe-vise of this pattern, and its utility as a time-saver is 
obvious. 

“it is made of steel, weighs ten pounds, and is manufac- 
tured by Clarence M. Kemp, of Fayette and Frederick 
Streets, Baltimore, Md. 


Gas and Electricity, 


lliuminating Power of Gas tn New York City. 
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MEssRS. BENDER & FRANCKEN have published in 
Annales Industrielles a new formula for making the con- 
glomerate in Leclanche cells : 


Binoxide of Manganese......... ..06- 40 «=percent. 
Graphite ... ...ce..ceeee cee ce ee 64 es 
TOE ics nac: oda ehSsees Seow, Sereanews 9 " 
Sal ptr dicaeieis sain ae recs scees cows 0.6 6" 
WBtES soos: da dee Veeei ee tee esc eerew ey 6.4 *“ 


The mixture is reduced to a fine powder and subjected 
to high pressure in molds. The mass is then heated to 
about 350° Centigrade (662° Fah.), which evaporates the 
water and the inmost volatile portions of the tar. A part 
of the sulphur combines with the distilled products and 
the rest unites with the non-volatilized residuum which 
has an effect analogous to that of vulcanizing rubber. 


————w 


LIGHTING CARS BY ELECTRICITY. 


WHAT may well be cailed the ‘‘ burning question” of 
how to light railway cars lends interest to the following 
from the Chronique Industrielle of November 6. The 
passenger trains on the Stuttgart-Halle line are lighted 
by the Bernstein system of incandescent lights and 
Khotinsky accumulators. The accumulators are not 
connected with any electric source, although a dynamo is 
carried in the baggage-car. On account of this non-con- 
nection the lights are not subject to pulsations, The 
dynamo, during the run, charges a battery of accumula- 
tors, which can be used in case any of the batteries sup- 
plying the light in any car should lose its force or efficiency, 
in which case this extra battery could be immediately 
attached to it. Each car has two batteries of eight accu- 
mulators each, and each battery weighs 150 kilograms. 
The accumulators of each var are separate and entirely in- 
dependent of the batteries in the other cars. The lamps 
are fixed to the car ceilings. Third-class cars have three- 
candle-power lamps. First and second class cars have 
from five to sixteen candle-power lamps. 


ELECTRIC CAR-LIGHTING IN WURTEMBERG. 


THE Wurtemberg Government has in practical use on 
some of its railroads the following system of electric car- 
lighting. 

The lights in each car are supplied from separate 
accumulators which are charged by a dynamo driven from 
the car-axle. Each car is thus entirely independent, and 
if the train is stopped or the cars uncoupled the lights are 
not interfered with. The management of the apparatus is 
said to be very simple. 
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THE LEGAL RELATIONS EXISTING BETWEEN 
' WATER COMPANIES AND CONSUMERS.* 


BY A. H. DENMAN, ATTORNEY, DES MOINES, IOWA. 
{Copyright 1887, by A. H. Denman.] 


Company compelled to furnish water to those who apply.— 
Water companies as they are generally, if not universally 
organized, belong to the class of guasi public corpora- 
tions. They are private companies to whom the State 
has delegated certain of its powers for the purpose ef 
enabling them to do a public work. The State grants 
the franchise for the benefit of its citizens, and such com- 
panies cannot, therefore, refuse to supply all who were 
intended to be benefited by that franchise. A water 
company stands in some sense in the position of a public 
officer authorized to administer to a certain public neces- 
sity, and is not privileged to make exceptions to the gen- 
eral provisions of the law which gives it its power. It is 
for such companies to yield their facilities to all who con- 
form to certain conditions and come withiz the intention 
of the statute, and for a higher power to determine who 
shall be the objects of that bounty. It is difficult to con- 
ceive of a work which comes more legitimately within the 
province of the Legislature or of municipalities than that 
of brjnging a supply of water within reach of all or as 
many as possible of the inhabitants, and of affording facil- 
ities in the way of reservoirs, water-mains, etc., of which 
every one, by complying with reasonable requirements, 
may avail himself. But it would not probably be he 
that the State alone can traffic in water to the exclusion 
of individuals. If the State should undertake to forbid 
any one from buying and selling water except those whom 
it might permit, or to whom it might give the exclusive 
right, it would indeed create a monopoly in the plainest 
sense of the term. But the State has certain powers 
which are peculiarly her own, and which she can dele- 
gate or not, as she sees fit. These things are not the 
legitimate subjects of private enterprise, and the delega- 
tion of these powers by the State to one or more parties 
to the exclusion of others is not obnoxious, as establishing 
amonopoly. Therefore, while the State may not, per- 
haps, forbid traffic in water by private individuals, it lies 
entirely with her to say whether one or more such persons, 
to the exclusion of all others, shall use the streets for the 
laying of water-mains, or condemn private property for 
the carrying on of their work, or who it shall contract 
with for the supplying of public buildings, sprinkling 
streets, etc. So whether or not a water company can be 
considered as a guasi public corporation, and therefore 
bound to supply all who reasonably apply to it, depends 
upon the fact of its acting in any sense for the State. To 
this end it is pertinent to inquire whether the State has 
delegated any of its powers to the company, or given it 
any exclusive privileges in the use of its streets, etc., or 
given it the right to condemn private property, or in any 
other manifested the intention that the company should 
act for the State in supplying the public necessities, 

In regard to gas companies it has been held that to be 
a public corporation, and liable as such, the company must 
have more than a mere license or permission, not exclu- 
sive, to lay its mains in the streets, nor would the addi- 
tional fact that the company is the sole manufacturer of 
gas in a certain neighborhood, bind it to furnish gas to 
any or all persons longer than its convenience or caprice 
might induce it to do so. (1) 


Consumers must comply with reasonable requirements. 
—If the company is bound to furnish water to all who 
apply, it follows as a matter of course that it must do so 
upon reasonable terms. All rules and exactions on the 
part of the company which tend to deprive one of the 
privileges contemplated by the incorporation of the com- 
pany are, as faras they go, violations of the principle which 
has just been discussed. The company can no more in- 
sist upon an unreasonable exaction than it can unreason- 
ably and capriciously refuse water to one who applies. 
The former differs from the latter only in degree and not 
in kind. Onthe other hand, the right to draw water 
from the pipes of a water company is property and is not 
to be demanded as an unfettered right. (2) 

There is a corresponding duty on the part of the con- 
sumer to comply with all reasonable conditions—he must 
make demand on the company for water; he may be re- 
quired to do so formally by coming in person to the ofhce 
of the company and there signing a written or printed 
application, and shall embody the contract between him 
and the company and bind him to submit to reasonable 
conditions imposed by the company ; he may be required 
to pay in advance and to make a reasonable deposit to 
secure the prepayment of the rate for the future ; to answer 
correctly questions concerning the probable number or 
rooms, size of premises, number of stops, etc.; (3) he must 
provide himself with proper plumbing and make it safe 
and free from leaks, (4) or else the company will have the 





* This paper, read before American Water-Works Association at 
Minneapolis in 1887, has since been published in pamphlet form by 
the author, who has consented to its publicationin full in these 
eolumns.-- Eb. 

(1). Hoddesdon Gas, etc., Co. vs. Haselwood, 6 Com. B.N. S., 
239; Patterson Gas, etc., Co. vs. Brady, 27 N. J. Law, 245. 

(2). Philadelphia vs. Cook, 30 Pa. St. 56. (61) 

(3). Williams vs. Gas Co., 4 Am. & E. Corporation Cases 66, (See 
reporters’ notes). Shepard vs. Milwaukee Gas Co., 15 Wis. 318. For 
a series of regulations held to be unreasonable, see Shepard vs. Mil- 
waukee Gas Co., 6 Wis. 539. 

(4). Shepard vs. Milwaukee Gas Co., 6 Wis. 539; Sheffield Water 
Co. vs. Wilkinson, 4 L. R. C. P. D, 410, 


right torefusethe demand. Many other regulations grow- 
ing out of the necessities of the case or the peculiar re- 
lations subsisting between the parties, will doubtless be 
upheld by the courts. 

Where one makes his own private and suitable connec- 
tions, he is entitled to receive water through them, and 
cannot be compelled by the company to take through other 
fixtures and share the expense in common with other per- 
sons. ‘Thus, where one occupies apartments in a ‘‘ model 
lodging-house,” which is a building divided into distinct 
compartments for each family, and such person has his 
own separate and appropriate connections for supplying 
his own needs, the company has no right to insist on sup- 
plying the whole building through one system of pipes, 
and compel such person to take water and share the 
expense thereof in common with the other occupants of 
the house, any more than it would compel the occupants 
of a block of houses to take water in this way. (1). 

The company may refuse to supply a person already 
indebted to it or who refuses to pay the rate. (2). The 
contract between the consumer and the company is a per- 
sonal one, and the occupant of a house cannot be charged 
with the water-rate defaulted by a former occupant of 
the same house. (3). So, also, where the tenant defaults 
his water-rate, and the landlord afterwards moves into the 
same premises, the company cannot refuse to supply the 
landlord because of the tenant's default. (4). 

The consumer cannot compel the company to supply 
him with water as for a family purpose when he has pro- 
vided his home with the fixtures of a much larger estab- 
lishment. The fixtures must be adapted to the demands 
made upon the company. (5). The company may refuse 
to supply one until he does away with’ all fixtures except 
such as belong to the class of consumers among whieh he 
intends to be classed. For instance, where one contracts 
for water for family uses, which the statute makes to 
include movable but not stationary bath-tubs, the com- 
pany may refuse to turn on the water until the consumer 
disconnects entirely the inlet-pipes to his stationary tubs, 
but the company cannot refuse because the consumer will 
not disconnect his outlet-pipes as well. (6). Where the 
company is allowed to furnish water for family purposes 
at one rate and water for all other purposes at another 
rate, it has a right to insist that the consumer make sep- 
arate connections and attach a meter so that the company 
may ascertain how much water is used for other purposes 
than for the family. 

As to whose duty it is to pay for the meter will be con- 
sidered presently. 

Although the company has an undoubted right to cut 
off the supply of a consumer because of non-payment of 
the rate where the consumer does not dispute the amount 
due, yet the company is not thereby made the sole judge 
of the amount due to itself. If the amount due is in dis- 
pute, the company may be enjoined from cutting off the 
water until the question is adjudicated, and it would 
seem from this that the courts would retuse to order the 
water turned on again atter it had once been turned off by 
the company, until after the consumer can show just as 
conclusively that the claim the company has against him is 
baseless. (7). Nor can a meter be taken as conclusive of 
the amount due to the company, although approved, tested 
by arbitration according to statute, and found to work 
correctly. 

In the case of Sickels vs. Manhattan Gas Company (8) 
an injunction was issued against the company, forbidding 
it from cutting off the gas trom the house of 8S. On hear- 
ing of a motion to dissolve the injunction, testimony was 
that S., on going to Europe with his family, turned off 
the gas from his meter and pipes by a stop-cock in the 
cellar and within reach of any one in the house. ‘The 
servants testified, and there was no direct attempt to im- 
peach their testimony, that the gas continued turned off 
during the entire absence of S. and his family. But the 
meter indicated that a considerable quantity had been con- 
sumed meanwhile. ‘lhe meter was admitted to be in 
good condition, and the company introduced testimony 
showing the impossibility of the meter’s registering any- 
thing unless gas passed through it. The Court held, 
however, that the above testimony was sufficient to cast 
a doubt upon the correctness of the meter, and refused to 
disturb the injunction until the question as to how much 
was due from S. to the company was settled by a judge 
ment at law. 





(x). Young vs. Boston, 104 Mass. 95. The ‘* Model Lodging- 
House’”’ in this case consisted of ten suites of apartments or tene- 
ments, each one of which contained a sleeping-room, kitchen, and 
water-closet, ard all the conveniences of a common dwelling-house. 
There were no fixtures in the house used in common by the tenants, 
and no mechanical difficulty in the way of making separate connec- 
tions or of attaching a meter to ascertain the amount of water used 
in each apartment. ‘he apartments were not owned by tenants, but 
the whole building was owned and controlled by a corporation which 
had general charge of the building and control of the outer doors 
and halls. An ordinance of the city of Boston also made special 
provision for such tenements where they had separate water fixtures. 


(2). Note 4 Am. & E. Corp. Cases 70. People vs. M. G. Lt. Co. 


45 Barb. 136. 
(3). Sheffield Water Co. vs. Wilkinson, 4 L. R.C. P. D. qro. 
(4). Dayton vs. Quigley 29 N. J. Eq. 77; Dillon Mun. Corp. 320. 
(5). Sheffield Water Co. vs. Carter, 8 Q. B. D. 832, 
(6). Sheffield W. Co. vs. Carter, supra. 
(7). Sickels vs. Manhattan Gas Co., 64 How. Pr. 334. 
(8). Sickels vs. Manhattan Gas Co., 66 How. Pr. 31. 
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In harmony with the principle of the case of Sickles vs. 
Gas Company, it has been held in Maryland that if a con- 
sumer owns two houses, and pays the price of the water 
consumed in one, but disputes his bill as to the other, the 
company will be enjoined from cutting off the water from 
the house paid for until the amount of indebtedness in 
dispute has been adjudicated. (1). It would seem to follow 
from this that if one owned several houses the company 
may refuse to furnish water to any of them until the con- 
sumer satisfies his indebtedness as to all, it being admitted 
that he owed a debt to the company on any one of them. 
So, also, it would seem that if one became indebted to the 
company at one place and moved to another, the company 
may refuse to furnish the water until the first debt is 
discharged. 


Measure of damages for refusal of waterand for cutting 
off the same.—I¥n Gas-Light Co. vs. Colliday, 25 Md., 1, 
it is held that to unlawfully break the pipe of a consumer 
connecting with a gas-mainis a trespass for which dam- 
ages are recoverable, and the measure thereof is the dete- 
rioration in the value of the premises for sale or rental, and 
the cost of removing the fixtures and restoring the premises 
to their former condition. In Shepard vs. Milwaukee Gas 
Co., 15 Wis., 318, where gas was wrongfully denied to a 
store, the plaintiff was allowed to recover for the damage 
done to his business which could be actually traced to this 
cause, and also an allowance forthe inconvenience and 
annoyance. The rule cannot be different for water com- 
panies, and may be briefly stated to be all the cost of 
restoring the premises to their former condition and allow- 
ance forjallother losses in rents, profits, and disturbance of 
the enjoyment, which are directly traceable to the trespass. 
In order, however, to claim damages the consumer must 
place himself in a right relation to the company, by mak- 
ing suitable connections and tender of the rate. (2.) 

Where tender has, however, been once refused the con- 
sumer need not repeat the tender every month, or when- 
ever his bill usually falls due. He hasa right to presume 
that the tender is refused until the company notifies him 
to the contrary. (3) 


Obligation and lability of the water company in case of 
conflagration.—In the absence of express contract, a water 
company cannot be held liable in damages for the destruc- 
tion of the premises of a consumer by a fire, which might 
have been quenched had the water been furnished, even 
though the company was at fault in not keeping up the 
supply. (4). Not only so, but the company may alto- 
gether refuse, in the absence of a contract, to furnish 
water for extinguishing a fire, although that may have been 
one of the objects of its incorporation. (5.) If the con- 
sumer appropriates for that purpose the water of the com- 
pany, which he has at hand, it is doubtful if the company 
could recover its value. If the company contracts to keep 
up asupply of water in the pipes at a certain pressure, with 
a view to quenching fires, it would, probably, under a 
familiar rule of the law of damages, be held liable at the 
suit of the other contracting party, who has been damaged, 
for all injury which could be clearly traced to the failure 
of the company to keep up the supply of water, according 
to its contract. 

When a municipality establishes reservoirs, hydrants, 
etc., of its own to provide against the spread of conflagra. 
tion, it is not liable if the means provided are inadequate 
to the demand, which may be made upon them. (6.) The 
responsibility of a city for the precautions which it takes, 
to prevent public calamities, is political and not legal. No 
amount of neglect, on the part of the city, to avert these 
things will render the city liable. Where a city suffers 
its hydrants, reservoirs, and mains, built as a precaution 
against a conflagration, to tall into such a state of neglect 
and decay as to be useless, no action at law will lie for the 
damages caused by a fire which raged unchecked in con- 
sequence. (7). Such cases are very different from the case 
of damage caused by defective sidewalks, or the bursting 
of acarelessly constructed reservoir, which would give rise 
to actions of tort against the city. The fact that a private 
water company is under contract with the city to furnish 
water for the extinguishing of fives gives the private con- 
sumer no more hold upon the company. Insuch case the 
company is not liable to the consumer, because there is no 
privity of contract, nor the city, because the city has suf- 
fered no damage. ‘The company can be held responsible 
only under its contract or to answer to the statutory 
penalty, if there is one, for failure to keep up the requisite 
pressure and supply of water inthe pipes. (8). 





(1), Gas-Light Co. vs, Colliday, Shepard vs. Milwaukee Gas Co., 
supra, Sheffield Water Co. vs. Wilkinson, 4 L. R. C. P. D. rro. 


(2). Gas-Light Co. vs. Colliday, Shepard vs. Milwaukee Gas Co., 
supra, Sheffield Water Co. vs, Wilkinson, 4 L. R. C. P. D. 110. 


(3). Shepard vs. Milwaukee Gas Co., 15, Wis. 318. 


(4). Nickerson vs. Bridgeport Hydraulic Co., 46 Conn. 24; Atkinson 
vs. Newcastle and Gateshead Water Co., 46 L. J. C. P. 775; Blakes- 
lee vs. St. John Water Co., x Allen (New Brunswick) 659; Campbell 
vs. East London Water Co., 26 L. T. N.S. 475. 


(s). Nickerson vs. Bridgeport Hydraulic Co., 46 Conn. 24. 


(6). Tainter vs, City of Worcester, 123 Mass. 311; Black vs. City 
Columbia, 19 South Car, 412; Van Horn vs. Des Moines, 63 la. 447; 
Brinkmeyer vs. City Evansville, 29 Ind. 187. 


(7). Grant vs. City Erie, 69 Pa. St. 420; Patch vs. City Covington, 
17 B. Mon. 722. 


(8). Blakslee vs. St. John Water Co.,x Allen (New Brunswick) 639; 
Atkinson vs. Newcastle and Gateshead Water Co., 46 L. J. C. P. 775: 


1887. 
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Apportionment of charges for water furnished by com- 
panics ar by the city. —There is no distinction in the law 
reyarding charges for water between those made by private 
companies and those made by the city. As far as the 
private consumer is concerned both stand in the same 
relation. The power to collect charges for water con- 
sumed is a necessary incident of the power to furnish 
the wacer. The Legisiature has the same power to regu- 
late the charges of a water company as it has to regulate 
those of any other public corporation. In California, 
however, when the former constitution required all corpo- 
rations not municipal to be formed under general laws, it 
was held that the fixing of the rates of a water company 
was a franchise, and not being a general law applicable to 
all corporations, was void under the constitutional provi- 
sion. (1t.) lhe law regulating charges for water turns 
upon the law of sales. ‘he courts a!l proceed consistently 
with the proposition that the water is a commodity which 
is bought and sold. It isthe law of personal property and 
not of realty which applies. Water rents are not taxes, 
although the statute mav insome cases give them some of the 
incidents of taxes, as, for instance, by making them a lien 
upon the premises and enforcing collection as the collect.on 
of taxes is enforced. (2.) We have already seen that the 
contract of th: consumer is a purely personal one except 
as the statute makes exceptions. Water-rates being a 
charge for value received, the charge cannot be made 
until the company is prepared to furnish the water (3), 
and where the supply is not so gocd nor so abundant as 
the company’s contract calls for, the company may, never- 
theless, recover a guantum merutt for what it has actually 
delivered. (4.) Back water-rents may also be co:lected 
as tor value had and received. (5.) 

The Courts will sustain any reasonable charge based 
upon any fair method of estimating the quantity of water 
used by the consumer, but where no water is had, no 
charge can be made. Hence, a town cannot impose a tax 
for water upon persons inhabiting premises not supplied 
with water-fixtures, and who do not take the water the 
town has to offer. (6.) Norcan a water rate be assessed 
against vacant lots (7), nor cana building, the lower part 
of which is used asa store, be charged as an occupied 
house, or as a place where peoole are living and presuma- 
bly requiring more water, (8), nor can a house used as a 
lodging-house merely be charged for water as a hotel, 
more especially when the water does not rise therein fur- 
ther than the first floor (g), all of which is upon the sup 
position that the rate paid is for a commodity and not for 
a mere privileze, nor for the use or rent of something. nor 
as atax. The above instances are, of course, to be care- 
fully distinguished from general taxes levied to pay for 
water used by the city itself, and from assessments against 
property for the laying of water-mains, etc., in streets and 
hignways, 

Discriminations in charges for water.—Aside from 
meters (which we shall consider presently by themselves). 
and other means of actually measuring the quantity of 
water consumed, various ways of estimating the probable 
quantity of water used are recognized and upheld by the 
Courts, and are in common use everywhere. ‘Ihe chafge 
for water may be base! upon the use to wh:ch the premises 
are put, upon the number and size of rooms, number of 
persons occupying the premises, the number and size of 
the taps, area of the grounds, and other considerations 
which really tend to affect the quantity of water used. 
The different uses to which the water may be put upon the 
same premiscs may alsu be made a basis of discrimina- 
tion. One may, for instance, be charged so much for the 
use of water for his domestic purposes and another rate 
for hose, garden, stable, or stationary-bath purposes. 
Where such discriminations are used, the charges must be 
consistent—domestic uses cannot be assessed, as some- 
thing else which cannot be so included in the fair accept- 
ance of the term. 

Domestic Purposes.—Inasmuch as the quantity of water 
used for domestic purposes is seldom accurately gauged, 
but based upon a rough estimate. and as this distinction 
from all other uses is so universal, it becomes important 
to determine just what such uses include. Domestic pur- 
poses include cooking, drinking, washing of clothes, per- 
sons and premises of a family—in short, water as applied 
to the usual and ordinary conduct of family lite. (10.} 
Hose and the use of water for gardens are usually excepted 
by statutes, ordinances or rules regulating the charge 
from domestic uses, and would not probably, in any event, 
be construed to be such, nor can one, as we have already 
seen, draw a supply of water for family uses when he 
insists on maintaining fixtures calculated tor the use of a 
larger cstablishment. ‘lhe inhabitants of a work house 
or penitentiary are to be supplied as a large family, tor 
although the purpose of such a building is public, the 
water supplied tor the life and comfort of the inhabitants 
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thereof is supplied for a family purpose. (1.) Not so, 
however, with a city-hall or court-house. (2.) While pur- 
poses connected with personal cleanliness are clearly in- 
cluded in domestic uses, this does not include stationary 
baths in a private house. (3.) This would seem to in- 
clude stationary wash-tubs as well, although one who pays 
the charge for domestic purposes is thereby clearly en- 
titled to all the water necessary for the washing of persons 
and clothing in other than stationary tubs. Where one is 
supplied with stationary tubs, but removes his inlet-pipes, 
the company can then no longer refuse him, although he 
removes neither the tub nor the outlet pipe. (4.) Sta- 
tionary tubs are extra domestic more because of the facili- 
ties they give for the drawing of water than for their 
character of bath or wash-tubs. A private stable in which 
there were no water-fixtures has been held to be included 
in a charge for domestic purposes. (5.) 

In England it is common tu assess the amount of water 
used by families according to the income of the premises. 
The charge may be assessed proportionately according to 
the rent the premises command, or according to the rate 
at which the premises are assessed for taxes, or upon the 
actual amuunt or annual value upon which the assessment 
to the poor’s rate is computed in the parish or district. 
When the rate is based upon the ‘‘ annual’’ this does not 
mean the same as the ‘‘annual value”’ of the premises. 
(6.) The annual rent is to be determined by deducting 
the taxes or rates which the landlord pays to the Gov- 
ernment from the gross rent. When the houses are rented 
by the week and the water-rent is assessed upon the annual 
rental, an estimated sum must also be deducted from the 
gross rent, sometimes called the ‘‘ annual value,” to allow 
for times when the premises stood idle, but the landlord 
or whoever pays for the water is not entitled to an allow- 
ance for repairs or for insurance. (7.) Value and ‘‘ net 
value’ are held to mean the same thing. ‘‘ Gross value”’ 
is not vale at all, but simply an incorrect expression like 
‘“ gross profits.” (8 ) Where the charge for water is based 
upon the ‘‘ actual amount of rent,”’ the companv is entitled 
to assess the water-rate upon a percentage of the net rent 
which comes to the landlord free of taxes and all expenses 
usual to keep the premises in a state to command such 
rent. (9.) 

Melers.— There can be no doubt that a water company 
or board, acting under general powers, has a right to assess 
the quantity of water used. at so much a gallon or one 
hundred gallons by actual measurement, and they have 
power to adopt any suitable means of measuring the quan- 
tity of water consumed, whether by meter or any other 
automatic arrangement that they see fit to adopt. Inthe 
case of Young ayainst Boston, 1 Allen, 361, ahotel which 
had been paying an estimated rate was metered, and tound 
to consumc ten thousand gallons of water per day, ior 
which the court held that it must pay a rate of two cents 
per one hundred gallons as assessed, although the agrre- 
gate was four times the amount paid for the hotel under 
the former arrangement, and but very few of the hotels in 
Boston were metered. But it is very doubttul, in the ab- 
sence of statutory provisions, whether the company can 
compel a consumer to put in a meter at his own expense, 
or compel him to pay a meter-rent. In sheffield Water 
Company vs. Carter, 8 Q. B. D. 832, it was decided that 
the power to compel a consumer to rent or to purchcse his 
own meter, could not be implied from a clause ina statute 
permitting the company to let meters for hire, nor could 
the company, which was empowered to lay water-pipes and 
‘*other apparatus,” put in the meter and charge it up as a 
part of the ‘’ other apparatus.” 

In New Jersey it has also been held that while a water 
board acting under general powers have an undoubted 
right to assess a consumer according to meter, the board 
has no right to make him pay for the meter, nor 
for the rent thereof. (10). In Sheffield Water Company 
vs. Bingham, 52 L. J. Ch. D. 624, the question came up 
in this ferm: Who must measure the water consumed, 
the company or the consumer? It was there decided that 
the sale of water, as usually carried on, differed trom 
usual sales of merchandise, in that the goods were not 
delivered to the consumer as he called for them, but it was 
putin his power to draw what he needed without the 
knowledge of the seller. Hence, ic bei g solely in the 
power of the consumer to know how much water he takes, 
he is the one who is bound to know and to measure what 
that quantity is and to account for it to the company. 
Although it was held that the company might not have the 
power to prescribe auy particular form of meter or measure 
which the consumer must use, yet the consumer is bound 
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to provide himself withsome automatic arrangement which 
will accurately measure the quantity of water that he takes 
from the pipes. In this case, the defendant, who paid 
extra for a stationary bath-tub, determined by actual hand 
measure the amount required for a bath He then drew 
a line around his tub to indicate how far that quantity of 
water would rise therein. ‘lhe family were forbidden to 
fll the tub above the line and were ordered to mark upon 
a calendar suspended in the bath-room each time the bath 
was used. This arrangement the court found to be neither 
adequate nor just to the company, and that the defendant 
must use some automatic means which would accurately 
register the amount of water used and not to put the 
company at the mercy of the forgetitulness or the deceit of 
any one who might form part of the consumer's household. 
The reader can hardly regard the above cases as settling 
very satisfactorily the question who shall pay for the meter. 
The rule, if any, fairly to be deducted from the weight 
of authority above discussed, would seem to be, that 
the party desiring to measure the water must furnish 
his own means to doso, whether he be the consumer 
or the purveyor. The question, Lowever, can hardly be 
regarded as settled. As the population becomes more 
dense these relations will become better defined. The 
practical difficulty with water companies furnishing meters 
to their small consumers lies in the fact of the useful cheap- 
ness of the water and the expensiveness of the meter. 
And yet the enormous wuste caused by large numbers of 
small consumers is often a very serious matter and very 
hard to regulate; indeed, asthe matter now stands, it is 
toa degree impossible for the purveyor to enforce the 
care and responsibility he has a right to demand from the 
consumer. This would be a!most wholly obviated by the 
use of meters. Then in that case, 1f the consumer neg- 
lected his plumbing or his faucets, appropriated the water 
to uses he is not charged with, or allowed his neighbors, 
who are not consumers, to steal from his pipes, his own 
wrongs would come upon his own head. It would seem. 
to be but reasonable that as the consumer is compelled to 
make suitable connections adapted to his demand upon 
the company, that some form of automatic measure should 
be included as a part of the necessary plumbing arrange- 
ments of the house. The company, it would seem, ought 
not to be compelled to furnish such fixtures to the innu- 
merable connections which are made with their mains, or 
else pe be left to so large an extent at the mercy of the 
fraud, deceit, and neglect of tenants. The company ought 
not to be compelled to furnish the meters any more than 
many other items of plumbing it has a right to demand 
that the consumer shall be supplied with. 

If the consumer is not satisfied with the charge made 
against him as being in excess of the legal rate, there is 
some intimation in Young vs. Boston, supra, that he may 
ascertain the true amount due from him by meter and 
tender the proper charge according to the water actually 
consumed. There seems to be nothing to prevent the 
consumer’s attaching his own meter or other approved 
means of ascertaining what he actually takes, and mak- 
ing tender in accordance therewith. This, however, does 
not apply to one already under contract with the com- 
pany or city, and who has agreed to pay for what he 
has a right to take. He cannot then come and compel the 
company to accept the smaller rate because he did not use 
enough to justify the amount he has agreed to pay. But 
it would seem reasoning from principles already laid down 
by the courts, that the company cannot compel a person 
to enter into a contract compelling him to pay for more 
water than he intends to use, and that the consumer is 
justified in tendering a sum which shall be a fair charge 
for what he actually takes, and shall tully compensate the 
company for all the labor and expense of supplying hm. 
‘he company have, as we hive seen, an undoubted and 
an unqualified right to attach its own meters and insist in 
apportioning the charge at so much per cubic foot, barrel 
or one hundred gallons, or any other suitable unit of 
measure it chooses to adopt. The courts have not gone 
very far in aeciding these questions. Farther unfolding 
and application of the law to these matters may be confi- 
dently expected from different sources in the near future 
as the need increases that these relations be more strictly 
defined. 
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THE thirty-fifth annual meeting of the society will be 
held in New York, on Wednesday, January 18, 1888, at 
10 o'clock. 

The annual reports will be presented, officers for the 
ensuing year elected, time and place for the next annual 
convention considered, reports of standing committees 
presented, proposed amendments to Constitution and By- 
J.aws discussed, and other business transacted. 

It is expected that the business of the meeting will be 


transacted during the first day ; a lunch will be served at 
the Society House. Arrangements for the evening of 
Wednesday, January 18, and for the day and evening of 
‘Thursday, January 19, will be perfected by a committee, 
and will include visits to points of interest, and a dinner 
or social reception. 

The following persons have been selected as candidates 
for officers by the Nominating Committee: For President, 
Thomas C. Keefer; for Vice-Presidents, J. James R. 
Croes, Robert Moore; for Secretary and Librarian, John 
Bogart; for Treasurer, George S. Greene, Jr.; for 
Directors, Mendes Cohen, Joseph M. Wilson, Stevenson 
Towle, Charles B. Brush, Alphonse Fteley. 











HOT-WATER HEATING AND FITTING. 
BY “‘THERMUS. ” 
No. XIII. 
‘Continued from page 465.) 
EXPERIMENTS ON TH). VALUFS OF HEATING-SURFACE, ETC, 


To co further with this subject, I will refer to experi- 
ments of Mr. Hood made more recently than Mr. Trec- 
gold’s, as he was not satisfied with the latter's deductions 
and made experiments for himself. In his work on 
‘* Warming and Ventilation” he tells us that ‘‘ to ascertain 
the velocity of cooling for a surface of cast iron, a pipe 
30 inches long and 214 inches internal diameter and three 
inches diameter externally was used. The ends of the 
pipe were closed by corks, which entered the pipe 133 
inches at each end, and the bulb of the thermometer was 
inserted into the water about three inches from one end. 
* * © The exposed surface of the pipe (including the 
surface exposed by the thickness of the metal at the ends) 
was 287.177 square inches. The quantity of water con- 
tained in it was 132.534 cubic inches, and the equivalent 
to be added to this for the spec’fic heat of the pipe was 
39.341 cubic inches, making the estimated quantity of 
water 171 875 cubic inches.” The temperature of the 


-room in which the observations were conducted was 67° 


Fah. 

This pipe was presumably used on its side in the hori- 
zontal position (thoug* this is not stated). and represented 
no doubt a section of an ordinary 3-inch cast-iron heat- 
ing pipe used at that time for green-hcuse heating. etc. 

He informs us the rates of cooling were tried with dif- 
ferent states of the surface: first, when in the usual 
state of cast-iron pipes covered with protoxide of iron (fine 
rust) ; second, black varnished ; and ¢A/rd, with the varnish 
removed and two coits of white lead paint substituted. He 
observed that the rusty surface cooled from 152° to 150° 
Fah., or 2 degrees, in 2 5 minutes, and that it cooled from 
152° tu 140° Fah., or 12 degrees, in 15 minutes. ‘This ts 
at the rate of the whole quantity of water or its equivalent 
cooling one degree in 1.25 minutes. 

He took observations every ¢wo degrees fall of the ther- 
mometer, which give slightly varying results as to the rate 
of cooling, but this may be due to errcrs in reading the 
scales or in errors inthe thermometer, and a close study 
of the table of his experiments go to confirm the belief 
that for all practical purposes the rate of cooling isdirectly 
as the difference of temperature between pipe or plate 
surface and the surrounding air. 

With the black surface of the pipe black. varnished he 
found that to cool from 152° to 150° Fah. (2 degrees) it 
took 2 266 minutes, and that to cool from 152° to r40° 
Fah. (12 degrees) it took 14.533 minutes; or, in other 
words, cooled an average of one degree in 1.21 minutes, 
showing an apparent increase of cooling as the difference 
between surface and air became less. If we take the 
average of six experiments (1.2: minutes) progressing by 
two degrees and correct the time observed on cooling the 
first two degrees by it, we have 2.42 minutes instead of 
2.266 minutes. This shows that the black-varnished sur- 
face is slightly more efficient than the rusty one—a little 
over three per cent.* 

With the pipe with two coats of white-lead paint, the 
efficiency was less than with either of the others, but not 
as great as usually considered. 

The cylinder cooled from 152° to 150° Fah. (2 degrees) 
in (observed time) 2.316 minutes, and it cooled to 140° 
Fah., or 12 degrees in 15.366 minutes; or, in other words, 
it cooled 1 degree in 1.28 minutes average. 

Mr. Hood’s summary of the matter is that 100 feet of 
varnished pipe, 103% feet of plain pipe, and 1053 feet of 
white painted pipe have the same values as heating sur- 
face. He does not, however, give as the values of these 
surfaces in Acat-unifs per square fout per degree differ- 
ence no more than Mr. Tredgold does, and as this 
will be very important to us hereafter when we desire to 





*In comparing these statements with Mr. Hood's table, note that 
the time here is given in minutes and decimals of a minute, while in 
the table it1s given in minutes and seconds. 
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ascertain the quantity of water that must pass through a 
heater in a given time, to maintain some constant tem- 
perature, we will have to calculate it for ourselves by the 
sime method of reasoning, etc., as we did in the case of 
the latter’s experiments. 

‘The surface of the experimental piece of pipe is given 
as 287.177 square inches, which is two square feet lacking 
less than one square inch, and therefore we will call it 
two square feet. The quantity of water actually contained 
in it was 132.534 cubic inches, and the equivalent in cubic 
inches of water that was to be added for the specific heat 
of the iron of the pipe, 39.341 cubic inches ; making the 
estimated value of the water and its envelope equal to 
171.875 inches of water. 

This water was cooled from 152° to 140° Fah. in each 
experiment, and therefore had a mcan temperature of 
146° Fah. The weight of a cubic inch of water at this 
temperature is 248 grains; therefore we have 

171.875 cub. in. X 248 grs. 

7,000 gts. (1 Ib.) 
This water was cooled 12 degrees in the varicus times, 
/which gives us 6.089 X 12 = 73.c68 heat-units as the 





= 6.089 lbs. of water. 


‘ total heat given off in each case from two square feet of 


heating surface, or 36.534 heat-units per square foot. 
The air of the room was 67° Fah.; consequently the 
difference of temperature, or, in other words, the excess 
of temperature of the surface over the air, was 89 degrees. 
The time for cooling the rusty cylinder was 15 minutes, 
r one quarter of an hour; therefore we have: 
36.534 X 4 
89° Fah. 
per square foot per hour per degree difference. For the 
varnished surface it is 1.589 heat-units, and for the white 
painted surface 1.552 heat-units. 


= 1.642 heat-units 


COOLING EFFECT OF WINDOWS. 


To ascertain the effect of glass windows to cool the air 
of aroom Mr Hood made experiments with a glass vessel 
as nearly as possible of the same thickness as ordinary 
window-glass. The temperature of the room was 65° 
Fah., and the surface of the vessel was 34.296 square 
inches, and it contained 9.794 cubic inches of water, in- 
cluding the equivalent for the specific heat of glass. He 
does not tell us the form of the vessel, which would be 
very impartant to know, but presumably it was flat, or at 
least had perpendicular sides, and being small, represented 
an average effect in cooling. so that the deductions obtained 
are presumably fully equal to average conditions. 

The average rate of cooling from 150° to 110° Fah. was 
found to be 1.176 degrees when the mean excess of tem- 
perature of surface was 65° Fah. above the temperature of 
the air, and the time 34 minttes. 

The total quantity of water, or its equivalent, is found 
to weigh .3484 lb. at a temperature of %30° (its mean tem- 
perature). This cooled 40° Fah. = 13.93 heat-units for 
34.296 square inches, or 58.48 heat-units for a square 
foot for 34 minutes, or 103.2 heat-units for an hour; 


/civided by the mean difference in temperature == Oe ae 


[as heat-units per square foot per hour per degree differ- 


ence of temperature. 

Mr. Hood’s deductions from his experiment is to the 
effect, that each square foot of window-glass will coot ina 
minute of time 1.279 cubic feet of air as many degrees as 
the inside air is warmer than the external in a compara- 
tively still atmosphere, but that when windows are cx- 
posed to the action of winds further experiments are 
necessary. 

It is evident the cooling of air through glass, etc., de- 
pends on both the velocity of the air inside and outside 
taken together. 

Nearly all the heat that is lost by air of rooms to cooler air 
through glass is lost by convection. The air inside the 
glass falls by loss of heat and increase of weight and follows 
the laws of a falling body. The velocity of air outside is 
due to wind-pressure and the angle at which it strikes the 
glass. Quadrupling the velocity of the outer air, how- 
ever, does not quadruple the loss of heat through the 
glass, for the reason that the air inside will not fall in the 
same ratio but in a ratio about as the square root of the 
increase of outside velocity, so that the loss of heat through 
glass cannot be accurately established for a given differ- 
ence of temperature and a certain velocity of the wind out- 
side ; an approximation, however, can be made to the lossof 
heat for other velocities and temperatures. Unfortunately, 
we have no very accurate data on the cooling effect of win- 


dows for the guidance of heating-engineers, though onthe » 
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warming effect of radiator surfaces there is not such a 
scarcity of information. 

As these articles are on warming by hot water, I would 
like to be able to give some data on the values of hot-water 
surfaces used in common practice. Presumably, on account 
of the difficulty of measuring the loss of heat from hot- 
water coils, etc., maintained at some nearly constant tem. 
petature as in actual use, few attempts have been made 
and none made public except some cf the writer’s, and these 
were with indirect coils that do not properly represent the 
value of direct radiation. I hope, before the present win- 
ter is out, however, to be able to give some data on this 
question, and for the present will give an experiment with 
a common box-coil that approaches more nearly the con- 
dition of a radiator set for direct radiation than any thing 
I know of. 

While making experiment on indirect coils I boxed one 
at the sides and ends and left the top and bottom open, 
so the air ascended vertically. Presumably, slightly better 
results would be obtained if the beater was open at the 
sides as well as top and bottom, but of this there is some 
doub*. 

The coil was of one-inch pipe, 6 pipes wide, Io pipes 
high, and 36 inches long between bends ; the total surface 
of pipes, bends, and headers being 74 square feet. A 
difference of about r1o degrees was maintained between 
the air of the room and surface of the pipes during the 
time of trial. By measuring the increase of temperature 
of the air and its quantity, etc., alter passing the coil the 
amount of heat found corresponded to 1.343 heat-units 
per square foot of surface per hour given off for each one 
degree Fah. the air was warmer than the coil. The coil- 
box was then closed in at the top until the outlet for air was 
12x16 inches, without apparently diminishing the flow of 
air, the better to use the anemometer, and the result ob- 
tained was practically the same. This agrees quite nearly 
with the results of Mr. Hood as given for the 3-inch 
horizontal p'pe ; though on account of there being 10 pipes, 
one above the other, in the box-coil, it would appear that 
it should do less work It may be that the currents of air 
were accelerated sufficient by the boxing to account for the 
similarity. Or, it may be, an error existed in the use of the 
anemometer and that it recorded more air than actually 
passed, whichis possible by taking the centre of the current ; 
the rubbing sides of the box and pipe causing a slower 
velocity there than was measured where the anemometer 
cou:d be used. It is not safe, however, to givea box-coil 
10 pipes high, used for direct radiation, a higher value than 
1.343, and presumably 1.25 heat-units is high enough. 

Mr. George H. Barrus, of Boston, in experiments with a 
Walworth vertical wrought-iron pipe radiator for steam, 
found that under average conditions of use, with & pounds of 
steam, in an atmosphere of aLout 51° Fah , that the units 
of heat piven off per actual square foot of surface was 


394.4. If we assume the surface of the iron to be 235° 
Fah.—the temperature of the steam—we have 235° — sr 
== 184° difference. Then or = 2.143 1. U. 


This is considerably less than Mr. Tredgold’s exper'- 
ments give for a short vertical cylinder, but it is what 
would be expected, as the pipes used were thirty inches 
long. and in a cluster two inches wide, screwed intoa 
base. | 

He also experimented with a Nason radiator of ordi- 
nary height, two pipes wide by 24 pipes long. The total 
number of heat-units per square foot of surface given off 
was 347.6: the pressure of the steam was 8 pounds, and 
the temperature of the air of the roem 64° Fah. Assum- 
ing the temperature of the pipe to surface to be 235° 
Fah., the difference then between air and heating surface 
is 170° Fah., which gives us ee 
units per hour per square foot per degree difference. 

Mr. Barrus’ method of measuring the heat was to 
receive the water of condensation carefully and to ascet- 
tain its weight. then compute the heat according to the 
latent heat of steam. The nearness of the results thus 
obtained by vertical radiators of different makes, and al 
different times in different buildings, by the same meth- 
ods, adds value to the data and establishes the fact, when 
taken with othe: investigations, that a tube of a vertical 
radiator will give off heat equalto about two heat-units per 
square foot per hour per degree difference. 

An experiment made by the writer in 1884 on a 2X7 
Bundy steam-radiator, for his own information, and before 
the Bundy patterns were altered to have an actual surface 
equal to their commercial rating, gave the following 


=== 2.045 heat- 


—— 


1887. 
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results > Actual surface, 38 square feet; water condensed 
for one hour was 12.843 pounds; when the pressure of 
steam was maintained between I and 134 pounds, tem- 
perature of air of room at floor commencement of experi- 
ment 52°; at 5 feet high on side wall 58° ; temperature of 
air of room at floor at end of experiment 574°; and at 
s feet high 64°. The temperature of the air as it was 
found at the floor was presumably the temperature at 
which it first came in contact with the heater, but, as ip 
the other cases, the temperature of the room only was 
noted—without informing us further—we will in this case 
take the mean of the temperature given, which is 57.9° 
Fah., and presumably near enough for our purpose, whicn 
is not to compare the heaters, but to establish the con- 
densation or cooling for ordinary condition of use. 
Taking the temperature of the steam (1 Ib.), therefore, 
at 215° Fah., and the latent heat of its vaporization at 


962 heat-units per pound, we will have : difference of tem- 

ture between steam (or pipe), 1§7.1° Fah., and total 
’ heat of 12.843 pounds of steam, 12355 heat-units, or 325.1, 
heat-units per actual square foot of surface. equaling 2.07 
heat-units per square foot of surface per hour per degree 
of difference between steam and air. 

It is possible that should these radiators be transposed 
as to the buildings they were tested in, the results 
would slightly differ. as the effect of the passage of 
heat by radiation alone from or to the radiator cannot 
be estimated, as it will depend on the surrounding walls. 
etc. For instance, one experiment heing made in a cellar 
and another on an upper floor of a building, it is reason- 
able to assume it will effect the results, and the question of 
humidity may also come in as a factor for or against a 


radiator. 
(To Be CONTINUED.) 





PLUMBING LAW EXPERIENCE AT WEST 
NEWTON, MASS. 

Ciry ENGINEFER ALFRED F. NOYES makes the "follow 
ing comments based upon his experience under the new 
plumbing law of that city. 

The City Engineer being the agent of the Board of 
Health for the inspection of plumbing, his assistants 


were detailed as inspectors. 

‘* The past year’s experience has demonstrated that the 
more time they have been able to give to conversation 
with plumbers and owners in explanation of the rules, the 
more ready has been the compliance with the requests of 
the board. It has also been demonstrated that in order 
to get the best results. and more perfect work, every step 
‘n its execution should be more closely watc* ed. 

‘© As stated in mv last renort, the board, through the 
City Council, petitioned the General Court for authority to 
require all plumbers doing work in this city to be licensed, 
and March 20, 1886, the General Court passed chapter 
100 of the Acts of 1886 granting the desired authoritv. 
An ordinance has heen drafted in accordance with this 
act and is now under consideration bv the board. ‘That 
the ordinance is needed is shown bv the large amount of 
careless work found to have been done, in one case the 
entire plumbing for a bath-room having been done per- 
sonally by a tenant who was not a plumber. Such an 
ordiuance will not only place the plumbers directlv in con- 


tact with the board, but will also relieve the plumbers of | 


the pressure to which they are frequently subjected by 
owners that are either ignorant of their own welfare or 
desirous of saving expense. 

‘* The inspection of new work this year has shown that 
more care is needed in several particulars. There is a 
tendency to leave the top end of the soil-pipe near win- 
dows in the roof or other parts of the house so that odors 
rising through the pipes are blown into the house. In 
some houses small S-traps are used for bath tubs, bowls, 
sinks, or wash-tubs. These traps are the same siz* as the 
waste-p'pes. and as soon as they collect any grease the 
diameter begins to diminish, the sectional area of the trap 
becomes less than that of the waste pipe, and the trap 
becomes especially sensitive to either suction or force. In 
the case of one of these traps attached to a bowl on the 
second floor it was found that the wind blowing across 
the top of the soil-pipe svphoned the trap and allowed the 
odor from the soil-pipe to escape into the room. As the 
bow] was in a sleeping-room. and within three feet of the 
head of the bed, the danger is apparent to any one. In 
another case a trap of this kind was found attached to a 
xitchen sink, the diameter of the trap being only three- 
quarters of an inch. 

‘* In the cheaper grade of houses, where the only fixture 
is a sink, it has been quite common in the past to use 
either a lead S-trap or to place a large six-inch earthen 
trap outside of the house in the main drain. During the 
past year an endeavor has been made to ‘improve this plan. 
The small S-trap is entirely unfitted for a kitchen sink on 
account of the large amount of grease which has to pass 
through it ; the large earthen trap is so much larger than the 
waste-pipe from the sink that it is liable to stoppage not 
only by the collection of grease, but by reason of the insufh 
cient scouringit gets. This trapis usually beried up in such 
a way that it cannot be readily opened and cleaned. ‘lhe 
trap recommended is the lead drum or round trap ; under 
all ordinary circumstances this trap is practically anti- 
syphoning. It it generally set upon the floor under the 
- sink, has a brass screw-cover, can be readily opened and 


~ 
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the grease removed as often as may be necessary. Jt has 
also been common in the cheaper grade of houses to con- 
struct a wash-vault, so called. By this arrangement a 
vault is built having a pipe leading out from the bottom 
to a cesspool ; the waste-pipe fram the kitchen sink runs 
into the vault, and is supposed to wash out all the deposit 
It is a primitive water-closet, but the flow of water from 
the sink rarely comes while the deposit is in a condition 
to be readily removed: the force of the water is rarelv 
sufficient, and the general result is a combination of sink- 
water and fecal matter, which is much more offensive 
than either alone. The dry vault, well cared for, and 
into which sink-water is not allowed to enter, is much less 
offensive and is no more expensive. : 

‘* More care should be used in running vent-pipes from 
traps. ‘hese pipes should beso arravged as to have a 
constant upward direction. In connecting traps with the 
main vent-pipe, it has been necessary in some cases to 
run the vent-pipe up and then down into the main vent, 
in order to avoid cutting partitions, beams, or floors: it 
can readily be seen that although this arrangement may 
not destroy the ventilation entirely, yet it isa defect, and 
the downward turn prevents the perfect action of the pipe. 
In all cases of this kind care must be used to prevent any 
sags which may become traps by reason of condensation 
or other causes. <All vent and soil p pes should be run as 
near as possible to warm chimnevs or the inside walls of 
the house in ordccr to secure, by reason of the warmth of 
the pipes, a constant upward tendency of the air within 
them. When gas or screw pipe is used for ventilation- 
pipes, extra care should be taken that all joinis are made 
tight. Where branches or vent-pipes are left for future 
fixtures, care must be taken to see that the ends are prop- 
erly plugged. In one case this year a 2-inch vent-pipe 
was left open at the head of the cellar stairs in a position 
from which the gas could readily escape into all parts of 
the house. 

**During the year numerous examinations have been 
made of private houses at the request of either the owner 
orthe tenant. Owing tothe prevailing method of run- 
ning all pipes inside cf partitions or beneath floors which 
are securely nailed down, it is often quite difficult, and 
sometimes impossible, to make satisiactory examinations. 
Ali pipes should be run in positions where they can be 
readily exposed to view, and in no case enclosed in plas- 
tered partitions. ‘This suggestion I consider of value not 
only from the sanitary point of view, but also on account 
of the economy in makiny repairs. All spaces enclosing 
soil, waste or vent pipes should be ventilated. 

The principal source of trouble in old houses has arisen 
from the continued use of the pan water-closets which be- 
come foul in the receiver and defy cleaning except by taking 
them entirely apart. This style of closet is being largely 
replaced by the various patterns of hopper closets, which are 
usually provided with a copious flush of water and can be 
readily kept clean. A source of bad odor is the lint and 
dust which collects under a water-closet back of the front 
board. In pan closets there is often a leakage of the valves, 
and in hopver closets a slight condensation which runs 
down on the floor and keeps this lint and dust damp, and 
finally produces a bad odor. If water-closets were finished 
without front boards this defect would not occur, and any 


j leakage would be immediately discovered. In the old style 


of water-closets the urine shield is often of wood or lead; 
the wood becomes saturated and the tead is seldom washed, 
so that the action of the urine upon either the wood or the 
lead is extremely offensive; enameled iron shields are 
now generally used, and thev are not open to the ahove 
objections, The crockery and the shield of every water- 
closet should be frequently washed, and should be at all 
times kept clean and sweet. Water-closets do not always 


| have sufficient scour of water when used to properly clean 
. them or to remove all deposit. 


‘‘ Tt was formerly customary to run the waste-pipe from 
the bath-tub and bowl in the batheroom directly into the 
trap of the water-closet without any trap for these fixtures 
excent that of the water closet. The result is a liability of 
foecal matter to stop up the waste-pipes, and bad odors 
frequently arise from them. In some instances the waste- 
pipes have become so stopped from this cause, that water 
discharged from the bowl backs up into the bath-tub and 
then slowly runs off from there. In one case noticed the 
bath-tub was pitched the wrong way, and when the water 
from the bowl backed into the tub about one-half inch of 
dirty water remained at the head ot the tub and could not 
In some cases bath-rooms or water-closets are 
placed in rooms without windows. They shouid never be 
placed where they cannot have plenty of sunlight and air. 
‘In one building the exhaust-pipe from a steam-engine 
in the basement was connected with a soil-pipe which did 
not extend through the roof, the result being that the 
steam forced every trap in the tenements above, and fre- 
quently puffed out inthe rooms. In one house that was 
repaired it was found that there had never been a trap on 
any fixture in the house, and one of the bath. rooms in the 
house opened directly into a sleeping apartment. 

‘After inspecting one residence the following repor} 
was sent to the tenant: ‘Hopper closet in cellar with 
direct supply from the city main, very poor flush or scour ; 
wash.tubs in cellar have drum-trap apparently all right ; 
bowl on first floor not known whether trapped or not; 
kitchen sink on first floor in same condition ; waste-pipe 
from bowl on second floor deposits contents in bath-tub ; 
waste from bath-tub very slow, apparently stopped; no 
trap appears upon either bowl or bath-tub ; pan water- 
closet sends out very strong stench when pan is dropped ; 
the crockery and lead urine shield on this closet were ex- 
tremely dirty, and should be washed ; general smell of 


bath-room very foul and recommend that windows be kept 
open ; soil-pipe stops at second floor, has no foot-vent, 
and joints are apparently made of putty; same tank used 
to supply water-closet on second floor that is used for 
boiler in kitchen.’ | 

‘* The foregoing cases are samples that are frequently 
met by the inspectors, and show the necesity waich has 
existed for the rigid enforcement of the rules ordered by 
the board I am pleased to say that [ think both owners 
and plumbers are appreciating more and more the neces- 
sity of more care in designing sanitary appliances, and 
that the standard of work has been raised very much dur- 
ing the past year.” 


MASTER PLUMBERS’ ASSOCIATION 
BOSTON AND VICINITY. 

AT a meeting of the Master Plumbers’ Association of 
Boston, held December 22, the following officers were 
elected for the ensuing year: President, John I. Stevens ; 
First Vice-President, Isaac Riley ; Second Vice-President, 
Daniel G. Fin:erty ; Third Vice-President, Thomas J. 
Tute; Treasurer, John Crawford ; Recording Secretary, 
William H. Mitchell; Financial Secretary, John W. 
Cosden ; Corresponding Secretary, Frank A. Titus. 


OF 


THE NEW YORK HEAI.TH DEPARTMENT 
SECURING THE PUNISHMENT OF 
‘“*SKIN " PLUMBERS. 

It affords us pleasure to commend the New York Health 
Department for its endeavor to secure the punishment of 
‘* skin” builders and plumbers who persistently violate the 
law. Below we give a list taken from the files of the 
Health De>artmert a couple of weeks ago of recent arrests 
and convictions : 

William M. Kearney was arrested for defective work at 
506 West Forty-fourth Street. Inspector W. E. Partridge 
reported many open and defective joints in soil and waste 
pipes, especially in water-closet connections and traps. 
There were free openings in the soil-pipe at many joints, 
and in one case the spigot end of a length of pipe did not 
engage at all with the hub of the nextend. Mr. Kearney 
was fined $250. 

John Kear was arrested November 2 for defective 
plumbing in two tenement-houses on corner of ‘lenth 
Avenue and Fortieth Street, reported by Inspector Part- 
ridge. The numerous open joints found in soil-pipes were 
varied with some joints stuffed with oakum and no lead. 
Mr. Kear upheld the merit of his work and insisted to 
Chief Inspector Collins that there was no better in New 
York City. However, he deemed it expedient to plead 
guilty to the indictment for violation of the health laws, 
and, in consideration of the most thorough reconstruc- 
tion of the work in question, his conviction only cost 
him a fine of $50, since the payment of which his recent 
work has endured the most severe tests and inspection. 

John McNamarra, 248 East One [lundred and Fourteenth 
Street, was arrested November § and fined $100 for plumb- 
ing violations in five tenement-houses on One Liundred | 
and Fourteenth Street, east of Madison Avenue. In- 
spector W. H. Titus found cracked pipes, defective 
joints, open joints, joints packed with paper instead 
of oakum, and one instance where mud was used for 
calking a joint in a fresh-air pipe. Out of a total of 
Ig joints 14 were calked with paper and one with mud. 

James G. Collins was arrested October 5, convicted, and 
fined $100 for generally defective work in four houses on 
Ninety-fifth Street, east of Ninth Avenue, reported by 
Inspector L. M. Hooper. Sample joints were made by 
layers, first of oakum, then mortar, and a thin film of lead 
ontop. This work was especially defective where least 
accessible, on the evident assumption that it couldnot or 
would not be inspected in such places. 

Christopher Nally, 255 East Forty-ninth Street, was 
arrested November 19 for defective plumbing in tenement 
319 West Forty-fourth Street, where Inspector Partridge 
found almost innumerable cefective joints. . 

Mr. Nally was tried by Special Sessions December 15, 
and, although vigorously defended by two lawyers, was 
convicted and fined $150. 

Ellis & White, 141 East Fifty-ninth Street, were ar- 
rested for defective plumbing in tour houses at north- | 
east corner of Tenth Avenue and Ninety-third Street, 
where Inspector H. D. Dickinson found many open 
joints, nearly all filled with putty to deceive the inspectcr. 
They were convicted at the Court of Special Sessions, 
December 14, and fined $250 each. 

Thomas White, of the above firm, was convicted at the 
same time on a separate charge of violation of plumbing 
laws in five houses on north side of Eightieth Street, 
west of Lexington Avenue. 
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Inspector J. T. Corcoran found open joints in house- 
drain and soil-pipe, also split pipe, waste-pipe graded 
the wrong way, and other violations, for which Mr. White 
was fined $250 more. 

Both of the the last two cases were vigorously defended 
and occupied one entire day in trial. 

F. M. Clemmens was arrested November 7 for ‘‘ skin” 
work at g East Fighty-fifth Street. Inspector Hooper 
reported a large number of open and defective joints. 

Thomas Flynn, ror West Sixtieth Street, was arrested 
November 10 for plumbing vioiations reported by In- 
spector Dickinson in Nos. 115 to 151 Ninety-seventh 
Street. Numerous defective joints and cracked .and split 
pipes were found throughout the different buildings 
discharging sewer-gas into the apartments. 

James G. Collins, who was arrested October 5, and con- 
veted for ** skin” plumbing, has since been rearrested for 
defective plumbing in six houses on north side of Ninety- 
fourth Street, west of E:ighth Avenue. , Inspector Dickin- 
son found defective joints, split pipes, open joints, and 
joints containing no packing whatever—not a trace of 
either oakum or lead. Some of these pipes were very diff- 
cult of access, showing a disposition to do bad work where 
an inspector could not examine it or would be greatly in- 
convenienced in penetrating. It chanced that one of the 
above houses was owned by a prominent physician, who 
was much astonished and chagrined at these developments, 
and equally grateful for the efficient investigation and 
action taken by the Health Department. 

John Kelly was arrested for *‘skin” plumbing in twelve 
tenement-houses on west side of Eighth Avenue, between 
One Hundred and Forty-seventh and One Hundred and 
Forty-eighth Streets. The work was wretchedly done 
throughout, the examination by Inspector Hooper disclos- 
ing 125 open joints; also joints otherwise defective, split 
hubs, cracked pipes, joints partly calked and others not 
calked at all. In some instances the house-drain had xo 

fall, and in others it was in the wrong direction, being 
graded towards the house instead of sewer. Upon his 
hearing before the Police Justice, Mr. Kelly loudly 
demanded ‘‘ trial by jury,” which he insisted should be 
composed of imechanics. This elicited the suggestion 
that it might a>propriately and satisfactorily (to him) be 
further restricted to contain only ‘‘skin plumbers.” 





THE USE OF KEROSENE OIL IN STEAM- 


BOILERS.* 
BY LEWIS F. LYNE, JERSEY CITY, N. J., M. A.M. SOC, M.E. 


THE action of kerosene oil for the prevention of scale 
in steam-boilers is a subject upon which the books appear 
to be silent. At least the writer has been unable to find 
any practical data, that could be made use of, in deter- 
mining its value as a scale-destroyer. It has often been 
reccmmended, but its application for that purpose, so far, 
has been quite limited. Many theories in regard to its 
action inside of steam-boilers, have been indulged by 
engineers, but no systematic course of treatment has yet 
been brought to my notice. ‘lheretore. a portion ot prac- 
tical experience is presented herewith, in that line, with 
the hope that others may be induced to compare notes, 
and all parties concerned receive substantial benefit. In 
consultation with an engineer, for whom I entertain a 
very high regard, he suggested that I try crude petroleum 
as it was better than kerosene, but he gave no plausible 
reason why, nor advice as to the quantity or method of 
introducing it. ‘here was but one course left for me to 
pursue, which was to try some experiments. 

At the Jersey City Electric Light Company's station 
we have two sectional boilers of the new Koot type, roo 
horse-power each, and one of 155 horse power. We use 
the Passaic water, which makes a great deal of scale, and 
in the steam space, I have noticed a very marked corro- 
sive action, more especially upon the cast-iron flanges of 
the safety-valves. Within tae shell-boilers, which we 
formerly used, hard scale was formed to an alarming 
extent, and we could not get a scraper between the tubes 
to remove all of it. Inthe dry season salt water found 
its way into the reservoir, and I now have large lumps of 
saline matter which were removed from our boilers. 

In the boilers which we are now using hard scale would 
form so as to more than half fill some of the 4-inch tubes 
of which our boilers are principally composed. Some- 
thing had to be done. J] had tried several compounds, 
with more or less degrees of success, but still the interior 
of our boilers could not be kept clean. We tried blowing 
off, used scrapers and other devices, but without obtaining 
permanent relief. The deposit was mostly in the lower 
row uf tubes, and within four feet of the back ends near 
the mud-drum. . Ihe loss of heat due to this incrustation 
was great. 

Nystrom gives the lollowing for calculating this loss: 

iiss 32x23 
In which ¢ equals the thickness of scale in sixteenths of 
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an inch, and H the per cent. From this it would seem 
that a scale of one-sixteenth would cause a loss of about 
1§ per cent.; three sixteenths, 23 per cent., and so on. 
Some have claimed the conductivity of scale to be at least 
30 per cent. less than iron, hence we recognize the neces- 
sity of keeping boilers free trom scale and sediment. 

As a preliminary experiment with kerosene oil, I took 
a test-tube of 1-inch diameter, and in it placed a lump of 
scale taken from our boilers. A tablespoonful of water 
was then added, with a film ot kerosene upon its surface. 
Heat was then applied froma Bunsen burner. When 
ebullition began, the kerosene separated into globules and 
followed the sides of the tube to the botturn, thence they 
arose through the centre to the surface. ‘Ihis action con- 
tinued as long as heat was applied, and proved conclu- 
sively, to my mind, that the kerosene would not remain 
upon the surface of water in a boiler, as has been argted 
by some engineers. I have since proved this correct, 
beyond a doubt, ty drawing water impregnated with ker- 
osene from near the bottom of the boiler. From the time 
the water in the test-tube began to simmer the scale com- 
menced to disintegrate, and continued until nothing was 
left but the hardest substances. ; 

I concluded from this experiment that kerosene oil 
was just the thing to use in our boilers, so an apparatus 
to introduce it was made, and attached to the feed- 
pipe. It isan inexpensive affair, made of a piece of 
five-inch iron pipe, twelve inches long, with a cap screwed 
upon each end as shown. A pipe at the bottom con- 
nected with the hydrant, while the pipe at the top 
conveyed the kerosene into the teed-pipe when the 
water was turned on. A tallow cock was screwed into the 
top for filling while the air und water were drawn off at 
the stop-cocks shown for that purpose. When the feed- 
water is taken from a tank, or well, where there is no 
pressure to force it into the boiler, a globe-valve must be 
placed in the feed-pipe, so as to compel the water to flow 
temporarily through the reservoir, in the direction shown 
by the arrows, carrying the oil along with it. Our feed- 
pipes used to clog up with hard lumps of scale and rust 
from the water, but since we began usiny kerosene, these 
pipes are all clean and they do not rust. I therefore 
recommend that the reservoir be placed so that the kero- 
sene may pass through all the water-pipes if possible. 
When our apparatus was ready for use the water was blown 
off from a 100 horse-power boiler, the blow-cock closed, 
and two quarts of kerosene oil introduced. The injector 
was then started (by steam from one of the other boilers), 
and as the water rose, the kerosene reached every part of 
the interior surface. Before filling this boiler an examina- 
tion was made which showed scale in the tubes of three- 
sixteenths Lo one-quarter inch in thickness, while in the 
headers it was half an inch thick in places. We never 
put cold water in our bo lers, either to wash or fill them, 
unless they are cold, for I have known cracks to originate 
in steel boilers by so doing. We put in two quarts of 
kerosene every other day for one month, when this boiler 
was blown off atten pounds pressure. It was then cpened 
and examined when we found that the scale was partly 
dissolved and loosened so that a scraper removed most of 
it from the inside of the tubes. The scale in the headers 
remained quite hard, although the surface was softened 
by the action of the kerosene. ‘The blow-off cock was 
then closed, and two quarts of kerosene put in, after which 
the boiler was filled with water, as described. The object 
of putting in the kerosene first is to have it penetrate the 
scale and loosen it as the water rises, and we know that it 
does this. During this second month we used the same 
quantity of kerosene, and in the same way as the first 
month. Attheexpiration of that time the water was blown 
off, and an examination revealed the tubes perfectly clean ; 
there was, however, some scale left in the headers, but it 
was so soft that it could be easily removed with the finger 
nails. We used no seraperthistime, but just closed it up, 
put in two quarts of kerosene and filled it as at first. 
During the third month we blew down two gauges of 
water every week and used the same quantity of kerosene 
as before. At the expiration of the third month we blew 
off the water and opencd the boiler when to our satisfaction 
we found it c/an, a condition that never before existed 
since we started the boilers. The dirt had all settled in 
the mud-drum and when the blow-off cock was opened it 
passed into the sewer. Not a teaspoonful of sediment 
was found inside this boiler. I closed this boiler and ran 
it taree consecutive months without opening the blow-off 
cock or changing the water during that time, using the 
same quantity of oil as before. At the end of the three 
months the water was blown off and no dirt was found in 
the tubes, and very little soft mud in the mud-drum. 
This I thought was a very conclusive experiment. We 
then adopted a rule of one quart of kerosene per day for 
each of the roo horse-power boilers, and three pints for 
the 155 horse-power boiler, The water is blown down 
two gauges every week and the entire contents every 
month. Water is never used to wash them out nor is a 
scraper necessary ; for the mud all goes out with the water. 
An examination is made of the interior ana we put them 
to work again. This is a worderful relief to us, for the 
reason that no scale forms in any of our boilers, and the 
corrosive actiun mentioned as having existed at first has 
entirely ceased. 

Anuther thing worthy of special notice is, that it was 
impossible to keep a glass water-tube in use more than 
three months at a time, and oftentimes they would break 
within two months. Before using kerosene these tubes 
would become bavly grooved and eaten away at the upper 
ends so that they would break. Our engineer came very 


near losing his eyesight through the breaking of one of : 


these glasses, and his face was badly disfigured by being 
cut with the broken glass. Now these tubes do not show 
any such action, and they have been in use more than a 
year. 

I admit that rubber packing and kerusene oil do not 
agree, so to puard against any trouble from that source, 
I had new nuts 14% inches deep placed at the ends of the 
glass tubes, and used asbestos wicking dipped in boiled 
oil, and then squeezed dry, fur packing. They do not leak 
and these joints are permanent. 

I never use rubber packing in flange-joints about a 
boiler, or in any place where it comes in contact with 
steam. For faced-joints, I insert asbestos in sheets, one 
sixteenth inch in thickness; and for rough joints, the 
same material one-eighth inch thick. After purchasing 


the asbestos, I spread upon both sides, with a brush, all , 


the boiled oil that it will readily absorb, and then hang 
up the sheets until required for use. Whena gasket is 
needed, we cut it to the required size, then rub both sides 
well with pure graphite, and screw it up hot, after which 
no mcre attention is required. We have joints made in 
this way which have been in use more than three years, 
and as yet have showed no signs of leaking. I took some 
of them apart recently, and the surfaces separated very 
nicely, ana there was no evidence of rusting or corrosive 
action upon them. A short time since, one of our neigh- 
bors had great difficulty in making a joint upon a badly 
rusted mud drum of a shell boiler, and it could not be 
kept tight for any considerable length of time. He made 
a gasket of asbestos prepared as described, and has not 
touched it since. In taking apart our flanyed joints, we 
broke no bolts nor split any nut, as is usual with such 
joints made in the ordinary way; for, when these joints 
were made, we sineared the threads and nuts with graphite 
mixed with boiled oil. A smal] quantity of this substance 
rubbed upon the stems of safety-valves will prevent them 
from sticking or corroding. A small monkey-wrench 
easily removed the nuts, and none of them were rusted, 
This is the way we treat all of the nuts and bolts upon our 
boilers, and the same mixture is used in putting up steam- 
pipe. The result is that we break no fittings nor do we 
split any pipe in taking them down, after years of service. 
I am aware of instances where graphite used upon iron 
surfaces has shown, when taken apart. a sort of hard 
scale, having the appearance of some sort of cement. This 
is liable to occur when the graphite contains foreign sub- 
stances, such as silica and sulphur. The common. cheaper 


— 


forms of graphite will not give satisfaction for these pur- ' 


poses; it must be pure. The kind that I now use, and 
have used for the past fifteen years, is made by the 1)ixon 
Crucible Co., who havea special process, by which they 
remove all earthy and mineral substances, leaving the 
flakes of graphite pure. I have never had any unpleasant 
experiences with this grade of graphite, and have used it 
extensively, not only as described above, but also in the 
cylinders of steam-engines. In conclusion, I desire ‘o 
say that crude petroleum has, to my certain knowledge, 
been used in steam-boilers during the past eleven years 
and upwards, where, with judicious application, it has 
been successtul in removing anc preventing scale, While 
this is admitted, I must also acknowledye that great aam- 
aye to boilers has resulted by not observing the necessary 
precautions in the quantity put into the boiler each time. 
T will mention but one instance, which is that of a tug- 
boat now running in New York Harbor. ‘The boiler was 
badly scaled, and some one advised the engineer to use 
crude petroleum; so he ‘' vave the boiler a good dose,” as 
he said. Ina few days the tubes began to leak, and the 
crown-sheet bagged down. ‘Ihe boat was then laid up, 
when it was found that the heavy oil had mixed with the 
mud and had formed a paste on the crown-shcet. This 
paste kept the water from reaching the plates, hence the 
result stated above. ‘Ihhis paste was so dense that water 
from a hose would not dislodge it ; and I do not hesitate 
to say that, had kerosene oi! been used in this instance 
instead of crude petroleum, the boiler would not have been 
injured. The reason is that there is not sufficient body in 
kerosene oil to form a paste. The chief objection to crude 
petroleum isthat itis too heavy, while in kerosene oil there 
is no substance which will stick fast to the interior of a 
boiler. 

In it we find all that is necessary to accomplish the 
desired object without the objectionable features just men- 
tioned. 1 appreciate the tact that there may be instances 
where steam is blown directly into fibious materials in the 
course of their manufacture, and also in the preparation 
of articles of food, where the odor or possibly the taste of 
kerosene oil might be disagreeable ; but such instances 
are few, when compared with the many, where it might be 
successfully employed for the prevention of scale in steam- 
boilers. Some enyineers advance very queer theories 
against the use of kerosene; but I must assert that, for 
the most part, they are only imaginary. We have as vet 
found no objections in our experience. Our boilers do 
not lift their water, they are tree from scale, and our fuel 
bill is thereby greatly reduced. 


THE NEW BRIDGE AT CAIRO. 


THE new Cairo bridge across the Ohio River is to have 
two spans 518 feet each, seven 4co feet each, and three 
250 feet each; total length, 4,760 feet. It will be 53 feet 
above high-water mark, and will cost $2,500,000, It will 
take 214 years to build it. 
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Correspondence. 
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All correspondents should s-nd us thear oames and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because 1t 1s often necessary to communicate with them for addi- 
tional information before pr-nting their communications, Anony- 
mous letters will act be noticed. 


“THE OLDEST TIMBER BRIDGE OF ANY CON- 
SIDERABLE SPAN.” 


WINFIELD, KAN., December 22, 1887. 


Sir: I had intended some time since to call your atten- 
tion, as a matter of historical interest in the progress of 
bridge-building in America, to the claim of Professor 
Trowbridge in his article in No. 20, Vol. XVI. (October 
15), for the Towne lattice bridge therein referred to as 
‘‘ probably the oldest timber bridge of any considerable 
span in this orany othercountry.” If the bridge he refers 
to is still standing the claim may now be gocd, but two 
years ago, a bridge then standing in Chillicothe, Ohio, 
would have been entitled to priority, having been built 
and opened for travel in 1817 and in continuous use until 
torn down to be replaced by an iron superstructure. 

The bridge I refer to was built of oak timber and cov- 
ered, and consisted of two spans, each 150 feet in length, 
with double roadway. The trusses were laminated arches, 
slightly braced, from which the roadway was suspended 
by wrought-iron rods. 

The old masonry piers were in good condition, and after 
being pointed up and slightly repaired, received the new 
superstructure. 

Last year I prepared a description of it, which will be 
found in the ‘‘ Proceedings of the Ohio Society of Sur- 
veyors and Engineers.” Respectfully yours, 

CHARLES B. CooK. 


ON ARRANGEMENT OF VENT-PIPES FROM A 
WATER-CLOSET. 


BIRMINGHAM, ALA., December 20, 1887. 


Sirk: As IT am now fitting up Mayor Lane’s new resi- 
dence, I would like your opinion onthe arrangement of 
my vent-pipe from two of his water.closets. I en- 
close sketch. My soil-pipe is 4-inch, using Y and 
14 bends in making all connections and offsets in soil 
and vents until I get above floor, where I used full- 
size lead, 2-inch for trap-vents into soil-pipe vent, 14-inch 
for other two vents, the receiver, and bow!. All vents run 
separately to deck on roof. ‘l'here is no other work over 
his. The tcaps, eight pound, with seat, and 4-inch brass 
ferrule wiped on the lower end of receiver. The vents 
rom bow] are run to outside wal] for current. 

Respectfully, W. H. FRANKLIN. 









BI HESE PIPES T0 CONVENIENT. 
‘laiwT OQu7T OF DOORS: 


MetHop of Running Vent 
PIPES FROM THiS TYPE OF WC 


Y Sou, PIPE To EXTENO ABOVE POOF Fue. SiZe \ 





{Ihe vents, which we have labeled A, B, and C, are 
each for a different purpose. A isthe trap-vent to pre- 
vent syphonage. Under the conditions stated the size 
mentioned is ample to serve the purpose. B is the 
vent from the receiver used on this form of closet to 
permit the expulsion of air confined between the water 
in the trap and that in the bowl; to carry this to the 
nearest convenient point out of doors, where the occasional 
puff of air will cause no offense, is the proper thing to 
do in the latitude of Birmingham. C is the vent from 
under the seat or bowl intended to secure local ventila- 
tion —z. ¢., to ventilate the apartment in which the water- 
closet is placed. If this vent went directly out of doors 
without the aid of artificial heat inside the house the 
draught would often be from out doors into the room and 
thence intothe house. To maintain a constant draught 
out of the water.closet apartment, this pipe should have a 
gas-burner lit within it, and for that purpose there are 
several forms of lanterns made to adjust to such a vent- 


pip: ] 
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THE ENGINEERING AND BUILDING RECORD. 


CAN THE ELEVATED ROADS BE OPERATED 
WITH LESS NOISE? 
NEw York, December 12, 1887. 

Sir: About two months ago I moved into rooms situ- 
ated near one of the stations of the Sixth Avenue Elevated 
Railroad, not realizing what an intolerable nvise the trains 
and locomotives make, and my experie.ce, which must be 
the same as that of many others, causes me great regret 
at choosing the situation. The trains pass—sometimes 
two arriving at the same moment—with great frequency ; 
the rumbling noise of the heavy train on the slight iron 
structure is very loud, and the puff, puff, puff, puff of the 
locomotive as the train starts out of the station is exceed- 
ingly startling and aunoying. [ notice that the drivers of 
the locomotives differ in their management of them ; some 
cause them to puff only a few times at the very start, and 
not at all when the trains are light; other drivers cause 
the locomotive to puff a distance of 400 to 500 feet 
without regard to the length or weight of the train 
behind them. ‘The sudden and violent puff of the steam 
is very trying just as one has laid down to sleep, and in 
my own case has an irritating effect on my nerves. I 
write to inquire whether it is possible for the locomotive 
drivers to accomplish the work required without making 
so much noise. I confess having no practical knowledge 
on the subject. 

If nervous irritation and personal discomfort were the 
only results of these circumstances, one might perhaps 
get used to them, as my neighbors say I should do; but 
two physicians who make a specialty of the ear inform me 
that the continual noise to which my ears are subjected 
will eventually dull my hearing. As I have no predis- 
position whatever to deafness, the prospect of becoming 
so does not please me very highly. One of these aurists 
says he has patients whose deafness can be traced to the 
noise of the I. roads. 

The citizens of New York are long suffering and en- 
dure many evils, but is not this a new one and very serious 
in character? Do not imagine I am opposed to the ele- 
vated roads fer se, for their importance is incontestable ; 
the question I would raise is: Cannot they be operated 
with less noise? 

One word more of a personal character: I have men- 
tioned ‘‘nervous irritation,” which may cause you to 
think me a weak, invalided woman, but, on the contrary, I 
am a stout, hearty man of forty and odd years, who is 
not commonly conscious of possessing nerves. 

O, that the day may soon come when electricity will 
move cars on the L roads cheaper than steam! To expect 
the change sooner is to place too much confidence in a 
money-making corporation. With President Grant, I 
cry: ‘* Let us have peace.” KNICKERBOCKER. 

[We shall comment on this later, and meantime should 
be glad to hear from our readers on the subject. Dwellers 
in New York have so hardened themselves to endure the 
noise of the elevated roads as an unavoidable evil that it 
is only when some new sufferer complains that we realize 
that the evil is not less great because it is chronic. There 
is fame and fortune for the man who can devise an 
efficient remedy. ] | 


NEW YORK HEALTH BOARD PLUMBING 
REGULATIONS. 

Sir; What is the object of a trap to an overflow-pipe 
of drinking-water tank, as required by section 45, recently 
published regulations of the New York Health Board ? 
It is seldom likely to have water in it. 

| We do not know. Possibly our health authorities will 


explain. ] : 


MURIATIC ACID FOR CLEARING WATER- 
BACKS. 

Sir: I do not know whether your readers are aware of 
the fact, but as I have never seen it in print, I venture to 
send you arecipe for removing lime from water-backs, Until 
recently we have used drills, but upon the suggestion of 
an expert chemist, whose water-back was stopped, we used 
muriatic acid and have continued to do so ever since, with 
good results. W.G.N. 

MILWAUKEE, WIS. 


MUNICIPAL DISPOSAL OF GARBAGE. 


WILKESBARRE BOARD OF TRAD&E. 
WILKEsBARRE, PA., December 21, 1887. 


Sir: The question of the safe, prompt, and systematic 
removal of house garbage increases in importance with the 
growth of acity. It is beginning to attract some attention 
here, and J] have been requested by a committee appointed 
to consider it to make such inquiry as I can with regard to 


77 








the plans or methods pursued in cities where the matter 
receives recognition at the hands the municipal govern- 
ment, or touching any scheme, public or private, that has 
had the approval of experience. I am informed that the 
subject is one with which the editors of THE ENGINEER- 
ING AND BUILDING RECORD are more likely than any 
others to be informed. If it could be treated generally in 
your columns it would answer cur purpose, and, it seems 
to me, be appreciated by your readers in every direction. 
Respectfully, C. BEN JOHNSON, Secretary. 

[We shall try and review this matter in a subsequent 

issue. Meanwhile, should be glad to be advised of any 


cities that have resorted to the cremation of their garbage. ] 


ENGINEERS’ CLUB OF KANSAS CITY. 

THE first annual meeting of the Engineers’ Club of 
Kansas City was held December Ig. 

There were preseut Messrs. W. B. Knight, W. H. 
Breithaupt, T. F. Wynne, J. A. L. Waddell, F. W. Tut- 
tle, C. E. Taylor, George C. Stealey, W. Kiersted, C. G. 
Wade, K. Allen, and five visitors. 

Nominations for officers were made as follows: For 
President, Wiliam B Knight, J. A. L. Waddell; Vice- 
President, Octave Chanute, A. J. Mason; Directors, T. 
F. Wynne, William B. Knight, W. Kiersted, William H. 
Breithaupt ; Secretary, Treasurer, and Librarian, Kenneth 
Allen, William H. Breithaupt, it having been decided to 
unite the offices cf secretary, treasurer, and librarian. 

The President presented a subscription list for the pur- 
pose of defraying expenses of a dinner which he proposed 
the club should hold in the near future. 

Dr. Waddell read a continuation of his ‘‘ General Speci- 
fications for Highway Bridges of Iron and Steel,” begun at 
the last regular meeting, and requested the endorsement 
of the club. It was voted that the President appoint three 
members of the club to consider the advisability of such 
action. Those appointed were Messrs. Chanute, Brei- 
thaupt, and Mason. 

After a few remarks by Mr. Walker, of Cleveland, the 
club adjourned to hold its next regular meeting January 9. 





NEW ENGLAND WATER-WORKS ASSOCIA. 
TION. 


THERE will be an adjourned meeting of this Association 
at Young’s Hotel, Bostoa, on Wednesday, January 11, 
1888. 

The rooms will be open for members at 11 o'clock A. M. 

The association will not be called together until after 
lunch, which will’ be served promptly at 1 o’clock Pp. M. 
Lunch tickets, $1.50. : 

E1iwin Darling is President ; R. C. P. Coggeshall, New 
Bedford, is Secretary. 


BUILDING IN ST. PAUL. 
(Special Correspondence.) 
ST. PAUL, MINN. 


THE building in this city for the past year has been 
more extensive than in any other year since the city was 
incorporated. The total city and suburban building 
amounts to $11,543,314. This is an increase of over 
$2.000,000 from the figures for 1886. During the year, 
exclusive of the “present December, permits have been 
taken out to the number of 3,953. There have been 102 
buildings erected costing $10.000 and over; one under 
way costing $500,000, another $300,000, another $135,000. 
Over $300,000 has been spent in school buildings. The 
total amount of money expended on minor permits was 
$3,644,173. Over $100,000 was expended in churches; 
$235,000 in railroad improvements ; $104,000 in manu- 
facturing ; $603,000 at North St. Paul suburb; over 
$1,000,000 at the stock yards, and nearly $300,000 at St. 
Paul Park. 


PERSONAL. 


FRANK BERESFORD, Asst. Eng., Cincinnati, Hamilton 
and Dayton Railroad, died on the 15th inst. of typhoid 
fever. 

LIEUTENANT JOHN BIDDLE, Corps of Engineers, U. S. 
A., lately stationed at St. Paul, Minn., is now on duty at 
West Point, N. Y. 

F. N. Finney, C. E., Managing Director, Wisconsin 
Central Associated Lines, will sever his connection with 
this company after January 1, 1888. 

COLONEL CHARLES PAGE, Med. Dept., U. 5%. A., has 
been appointed to the position of Assistant Surgeon- 
General, made vacant by the retirement of Dr. Perin. 

EDWARD C., CABOT, President Reston Society of Archi- 
tects, has lately been appointed consulting architect to the 
Board of Commissioners of New Suffolk County Court. 
House building. 


CONTRACTING NEWS DEPARTMENT. 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 





UNITED SEWER-PIPE MANUFAC- 
TURERS’ ASSOCIATION. 


THE United Sewer-Pipe Manufacturers 
Association was in sezsion last week at the 
Lochiel Hotel, Harrisburg, Pa., for the pur- 
pose, mainly, of considering the question of 
trade discounts. It was resolved to allow the 
full trade discount only to firms who simply 
sell pipe and agree not to engage in the busi- 
ness of laving it. Kochester, N. Y., Philadel- 
phia, Camden, N. J.. Boston, Portland, Me., 
Cleveland, Akron and Toronto, O., and other 
cities were represented at the meeting. 





ARCHITECTURAL COMPETITIONS. 


DuLuTH, MInx.—Plans are wanted in this 
city for a two-story brick and stone school- 
house, cost not to exceed $20,000, until Feb- 
ruary 4. Five hundred dollars is the premium 
offered for the plans adopted. Address George 
Rupley, Clerk Board of Education. 


East SAGINAW, MICH.—Plans are wanted 
in this city for an eight-room school-house, to 
cost, estimated, $13,380, according to speci- 
fications. Until January 11. Address A. 
D. Camp, of the Committee on Building. 


MINNEAPOLIS, MINN. — Instructions to 
architects desiring to submit in competition 
plans fora pubtic building to cost $1,150,000, 
to be erected in this city, have been prepared 
by the Board of Court-House and City Hall 
Commissioners, and they will be mailed to any 
address upon application to the Secretary, 
Charles P. Preston, 221 Second Avenue South, 
Minneapolis. 


St. PAUL, MINN.—The trustees and officers 
of St. Luke’s Hospital desire preliminary 
sketches of a new hospital building to be of 
brick, fire-proof, with all modern improve- 
ments. Plans accepted to be paid for. Plans 
to be submitted to Mrs. Oliver Dalrymple, 
President. Further information can be ob- 
tained of Mrs. Dalrymple, or of the Secretary, 
Mrs. James Gilfillan. 


MeEssSRS. CABOT & CHANDLER, Of Boston, 
have lately been chosen bv the Trustees of 
Harvard College as architects of the Hast- 
ings Dormitory. 





For works for whicb proposals are reauested see also 
the ** Proposal Column,”' pages 1~Iv-v111-79. 





Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
THe ENGINGERING & BUILDING Recorp asthe suurce. 





Our readers will oblige us by notes. clippings, or any In- 
formation whicn w'll put us in the way of obtaining 
early and rel able news for our ‘Contract ng In- 
te'ligence.”’ /“formation of importance sent to 
us exclusively, and not essewhere published, wilt 
be liberaliy paid for. 


i 


WATER. SEWERAGE, ETC. 


B'FFALO.—The Common Council Sewer 
Committee has adopted a resolution providing 
that the City Engineer prepare specifications, 
and that a notice of intention be published, 
asking for bids for doing the work of ventila- 
tion of the trunk sewer according to Thomas 
Dark’s plans. 


VaLDOSTA, GA.—Otr correspondent writes 
from here; ‘* Nothing has as yet been done 
toward water-works.” 


FRANKFORT, MICH.—Our correspondent 
writes concerning the project of establishing 
water works here, as follows: ‘‘ Special elec- 
tion for bonding the village for $10,000 will 
take place January 10.” 


Newport, N.H —Our correspondent writes: 
“ Routes have been surveyed from Long Pond 
in Croydon, and from Sunopee Lake outlet at 
Sunopee HarLor, distance between five and 
six miles each, at an estimated cost of $50,c0o 
to $69,000. The Legislature of 1887 granted 
to Hon. Dexter Richards and Frederick Ww. 
Lewis a charter for astock company, and the 
work will probably be undertaken in 1888.” 


Sranchise, which, if granted on fair terms, will 







WINFIELD, KAN.—Our correspondent writes: 


‘¢ The City Council has been considering the 
matter of establishing a system of sewerage 
for this city. Preliminary surveys have been 
made and a general plan prepared for the 
principal part of the city by the City Engi- 
neer, Charles B. Cook. The system as pro- 
posed would require some twenty-four miles 
of sewer, principally pipe. Final actioa has 
not yet been taken, and owing to the present 
depression in business, may be delayed until 
next season.” 


ALFRED CENTRE, N. Y.—Our _ correspon- 
dent writes: ‘‘A company has been incor- 
porated, and stock books opened, for the pur- 
pose of putting in water-works. We antici- 
pate commencing operations as soon as spring 
opens.” 


West WINSTED, CONN.—Partial surveys 
have been made for the ‘improvement of the 
water-power here. Dams, canal, and tunnel 
from 2,000 to 3,000 feet long, preliminary to 
the work, are being constructed. Messrs. Hull 
& Palmer. civil engineers, of Bridgeport, 
Conn., have the work in charge. 


New CANAAN, CONN.—Messrs. Hull & 
Palmer, ‘civil engineers, of Bridgeport, Conn., 
write as follows: ‘‘ Surveys and estimates 
have been made for water-works at this place, 
and plans of sewerage will soon be made.” 


WEEPING WATER, NEB.—An election has 
been called here for January 2 to decide 
whether or not to issue bonds in the sum of 
$15,000 for water-works. 


RANTOUL, ILU..—-Tt is reported that Isiah 
Estep is at the head of a scheme to establish a 
system of water-works for this place. 


Mount VERNON, N. Y.--The Board of 
Trustees have approved the plans prepared for 
sewering the village, and, it is said, work will 
soon be commenced. 


BEATRICE, NEB.—About $20,000 is to be 
expended on the water-works system here ; 
21,260 feet of additional pipe are to be laid. 


ABINGTON, Mass.—The water-works system 
here will probably be extended by the addition 
of 21,000 feet of extra mains. The town will 
ask permission to issue $30,000 in bonds for 
the improvement. 


DELAWARRF, O.—F. M. Marriott, attorney 
at law, of this city, writes as fotlows concern- 
ing the proposed water-works : ‘' I have just 
organized a company, with a capital of $100,- 
000, to build water-works in this city. We 
have taken no steps further as yet, except to 
present propositions to the City Council for 


enable us to contract at once. We hope to 
be able to begin work inthe early spring. The 
capital will be furnished at home.” 


ALLEGHENY, PA.—The Water Committees 
of the Allegheny Council met recently and 
determined upon going to Nine-Mile Island 
for water. which, if Councils consent, will be 
brought to the city in a steel main, five feet 
in diameter, costing about $1,000,000, with a 
capacity of 32,000,000 gallons per day. The 
question now awaiting solution, and referred 
to Messrs. Cochrane, Swindell, and Robison 
for comparative estimates, is whether to put 
in light engines at Nine-Mile Island with 
sufficient force to carry the water to the 
City Water. Works, where it will be repumped 
into the delivery mains, or whether to put in 
heavier engines to force the water 300 feet up 
a stand-pipe, which would give it sufficient 
head to distribute throughout the city, and 
thus abolish the present plant. It1s said that 
the plan of building settling reservoirs at 
Nine-Mile Island will be abandoned. The 
reservoirs were estimated to cost about $700, - 
ooo, and it was suggested that it would prob- 
ably be cheaper and more satisfactory to build 
a stand-pipe and put in a filter-system. The 
filter company which some time ago offered to 
put in their system at the water-work» with a 
capacity of 20,000,000 gallons a day for $300,- 
ooo has sent a communication to the commit- 
tee offering to put in a plant with 30,000,000 
gallons capacity at Nine-Mile Island for the 
same money. ‘The committee will meet again 
to further consider the matter. 





























MONTGOMERY, ALA.—Mr. Rudolph Her- 
ing, C. E., of Chicago, Ill., has made an 
examination of the plans for the proposed 
system of sewerage for the city of Mont- 
gomery, Ala., and Captain Wiiliamson, 
the City Engineer, will now proceed to finish 
the general plans for the work. Mr. Hering 
will make a written report to the City Council. 


ALBANY, N. ¥Y.—The special water com- 
mission at a recent meeting postponed the 
letting of the contract for furnishing pipe and 
other materials until January 3. 


PORTERVILLE, CAL.—The place expects to 
obtain a water-supply from the Tulare River 
and operations towards establishing a system 
are soon to be commenced. 


AUSTIN, TEX.—The Capital Water, Light, 
Heat and Power Company will probably soon 
begin building water-works, and it is re- 
ported that they will add gas works and an 
electric lighting plant before long. 


". Kansas City, Mo.—Address City Engi- 
neer Donnelly for particulars concerning sev- 
eral thousand dollars’ worth of sewerage and 
street work which is to be done here, and for 
which he has plans prepared. 


LEBANON, PA.—This city is to have a new 
sewerage system. For particulars address 
Mr. Riddle. 


WELLAND, CAN.—It is reported that water- 
works, to cost $32,000, will be erected here. 


CoxsaCKIE, N. Y.—It is reported that a 
system of water-works will be established 
here. 


Corpus CHRISTI, TEX.—The Mayor can 
give information concerning a proposed sys- 
tem of water-works for this place. 


- BALTIMORE, Mn.—'t is probable that the 
Water Board will spend $300,000 for a high- 
service reservoir, and about $60,000 in addi- 
tional pumping-machinery. 


WASHINGTON, O.—Water-works will prob- 
ably be established here. Address F. John- 
son for details. 


Mount VERNON, ILL.—This place will ex- 
pend $25,000 on a water-works system, and 
steps are now being taken toward establishing 
the same. For particulars address Mayor 
George H. Varnell. 


MINNFAPOLIS.—Bids opened for furnishing 
2,000,000 brick for sewer-work in 1888. 
William B. Griswold offered to furnish the 
entire lot for $11 per 1,000; C. J. Swanson, 
$12. Decided to readvertis2. 


MINNEAPOLIS.—Bids for the new pumping- 
station are to be advertised for, to be opened 
January 10. 

BRIDGES. 


HunTINGBURG, IND.—Our correspondent 
writes . ‘' We have decided to put a 100 foot 
span iron bridge, twelve feet wide, across Mill 
Creek.” 


GRAND Forks, DAk.—In reference to 
bridge matters here our correspondent writes. 
‘“We have expended $7,500 the past year in 
building bridges.” 


ELIZABETH, PA.—Concerning the proposed 
bridge over the Monongahela, to be erected 
here, our correspondent writes: ‘‘ The Directory 


is determined to commence work on the bridge 


early in the spring. Will have plans and 
specifications in a short time.” 


McCONNELLSBURG, Pa.—Our correspond- 
ent writes, concerning the report that a bridge 
was to be erected here, as follows: ** Our 
Board of County Commissioners has erected 
one bridge this season, but have done nothing 
toward the second one, except procure esti- 
mates of cost of super and sub structures.” 


BRIDGEPORT, CONN.—A small bridge is to 
be built here. 


ToRONTO, CAN.—It is probable that two 
bridges will soon be erected here. 


WASHINGTON, D. C.—A bridge is to be 
placed over the Potomac by the B.& P. R. R. 


HAMILTON, CAN.—The Niagara Central 
Railroad will construct a bridge here. Ad- 
dress the Common Council for details. 
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WRIGHTSVILLE, GA.—Laurens County has 
voted to issue bonds to the amount of $15 000 
for the purpose of building an iron bridge 
across the Oconee River at Dublin. 


CHATTANOOGA, TENN.—The Market Street 
Bridge Co. is arranging for building a bridge, 
probably of iron. across the Tennessee River, 
at this place. Plans are being prepared. 


WFSTFIELD, Mass —Our_ correspondent 
writes: '* We have ordered the town of Chico- 
pee to construct a bridge over canal about 80 
feet long, nct less than 72 feet, with 20 feet 
driveway; sidewalk on each side of 5 feet; the 
whole to carry a load of 80 pounds per foot, 
with a factor of safety of 4.” 


Fort Wortu, TEX —Our corresrondent 
writes: ‘‘ No action had as yet, but a petition 
is now before the City Council to assist in 
buildiny a bridge in which private parties are 
mostly interested. I do not think it will go 
through, as we have a majority of the Council- 
men elected in the interests of the people. It 
may go through next year.” 


GAS AND ELECTRIC-LIGHTING. 


Brockport, N. Y.— An electric-light 
plant will soon be established here. 


Cotton Woop FALLs, KAN.—An electric- 
light system is to be established here. 


ALLEGAN, MICH.—A gas-well is to be bored 
here soon. 


Sioux City, Iowa.—The Sioux City 
Light, Heat, and Power Company has been 
incorporated. Capital stock, $100,000, Emer- 
son McMillan, and others, incorporators. 


LouISVILLE, Ky.—It is reported that the 
Louisville Electric-Light Company will make 
extensive improvements to its plant. 


REMERSBURG, Pa.—A company has been 
formed here to supply the place with piped 
natural gas. 


HOLLAND, Micn.—The residents of this 
place have requested the officials to do away 
with gas and substitute the electric light. 


BRENHAM, TEX —An electric-light plant 
is reported to be erected. The Mayor can give 
information. 


VANDALIA, ILL.—The City Council has 
granted to George W. Brown and others a 
franchise of the streets and alleys for thirty 
years for the purpose of laying gas-mains an 
pipes. The company will be known as the 
Vandalia Light and Fuel Company. 


SYCAMORE, ILL.—It is probable that this 
town will soon have electric lights. 


FREMONT, O.—The City Council bas con- 
tracted with the Fremont Electric-Light Com- 
pany, to furnish 30 hghts at $95 each per year, 
and it is expected that the plant will be 1 
operation by January I. 


Tonia, Micu.—The village officials” think 
of substituting electric lights for gas in this 
place. 


HAGERSTOWN, MD,—Anelectric-light com: 
pany is teing fo-med here for the purpose of 
lighting the public streets. 


CHETOPA. KAN.—The question of estab- 
lishing an electric-light system is being agitated 
here. 


JAMESTOWN, Dak.—The Board of Trus- 
tees of the Insane Asylum Home contracted 
with the Edison Electric-Light Company, of 
New York, for a 220-light plant. 


RAILROADS, CANALS, ETC. 


LitTLE Rock, ARK.—The City Electrit- 
Railway Company will begin operations early 
in the spring, and are now getting figures 0” 
all kinds of plant. The line will be 4 dummy 
line, and three or four miles will be put 19 
operation as soon as possible. 


New ALBANY, IND.—A street-railway is t0 
be constructed here by the New Albany 5treet 
Railway Company, 





1887. 








Los ANGELES, CaL.—General! Solicitor 
Bunson, of the Atchinson, Topeka, and Santa 
Fe Railroad Company, says that the company 
wil] build a road to Redundo Beach, 16 miles 
south-west of Los Angeles, to be in running 
order March I. 


BIDS OPENED. 


CoLuMBUS, NEB.—Synopsis of bids for 
erecting a bridge over the Loup River, opened 
December 12 by John Stauffer, County Clerk : 

King Bridge Co., Des Moines, Towa, 4 
span, 248 feet, superstructure only, $27.024, 
with foundations complete. $38,000; 5 span: 
198 feet, superstructure only, $24,500; with 
foundations complete, $38,199. 

W. J. Hobson, St. Joseph, Mo.. § span of 
194 feet or 4 span of 248 feet, complete, for 
$42.000. 

Milwaukee Bridge and Iron Works, Mil- 
waukee, Wis., 4 span, complete, $38,300; 5 
span, complete, $37,999- 

G. F. Fox, Norfolk, Neb., 4 span, complete, 
$37,800; 5 span, complete, $37,400. 

Smith Bridge Co., Minneapolis, Minn., 
complete, for $41,000. 

Wrought Iron Bridge Co., Canton, Ohio, 
4 span, complete, for $41,8v0; § span, com- 
plete, for $43,500. 

Kansas City Bricge and Iron Co., Kansas 
Citv, Mo., 4span superstructure, $25,500: sub- 
structure, $13,400—$36.g00; 5 span super- 
structure and substructure, complete, $38,q00. 

Missouri Valley Bridge and Iron Works, 
Leavenworth, Kan., complete, as per plans, 
$38,900. 

P, E. Lane, Chicago. Ill., 4 span, complete, 
$38,498; 5 span, complete, $37,888. 

Board awarded contract to the King Bridge 
Co., of Des Moines, Iowa, 4 span of 248 feet 
each, for $38,000. 


BROOKLYN, N. ¥Y.—Synopsis of bids for re- 
pairing the turning gear of Hamilton Avenue 
Bridge, opened December 20 by the Board of 
City Works: 

White & Price, work complete, $3,900; 
Norman Hubbard, work complete, $3,175; 
Patrick Fox, work complete, $3,115; James 
Dillon, work complete, $2.987. 

ASHLAND, PA.—Council has awarded the 
contract for lighting the streets during 1888 
to the Ashland Gas Company, who will furnish 
Thomson-Houstoa~ electric lights of 2,000 can- 
dle power at $100 per lamp. 

Juneau, Wis.—Synopsis of bids for fur- 
nishing apparatus and material and doing all 
necessary to heat the Dodge County Court- 
House by steam, opened December 14 by 
Louis Rushlow, Chairman of the Committee 
on Public Buildings: 

Miller & Reichert, Watertown, 1,650square 
feet of radiating surface and one boiler, $1,885. 
Additional expenses of extras, $425; total, 
$2.205. 

Samuel I. Pope & Co., Chicago, 1.744 square 
feet of radiation and one boiler, $1,659. 

King & Walker. Madison, 2,000 square feet 
of radiation with covering, and one boiler, 
$1,961. 

C. L. Rundell, Oshkosh. 1,800 square feet 
of radiation, two boilers, all conducting pipes 
covered, $1.961. 

Krause & Barker, Milwaukee, 1,372 feet 
radiation, two boilers, and all pipes covered, 
in basement, $1,704. 

A. B. Taylor, Fond du Lac, radiation, 2,000 
square feet. pipe covered in basement, two 
boilers in one section, $1,950. 

Moores & Co., Milwaukee, put in three bids, 
one for $2,500, one for $1,800, and one for 
$2,c00. 

The contract was awarded to C. L. Rundell, 
of Oshkosh. 

MILWAUKEE, WIs.—-Synopsis of bids for 
furnishing and erecting the pumping engiries 
and boilers for the flushing tunnel pumping 
station. opened December 22 by the Board of 
Public Works: 

The specifications call for pumping ma- 
chinery of sufficient capacity to raise and 
deliver continuously 32,000 cubic feet of water 
per minute, from three to three and a half feet 
high, with boilers and engines suitable for 
operating the machinery. 

E. P. Allis & Co., of Milwaukee, offer to 
furnish a vertical compound condensing 
pumping engine to be placed in a water-tight 
caisson, about 24 feet long. 15 to Ig feet wide 
and 18 feet deep, iron influent and effluent 
conduit gates, and four boilers §4 inches in 
diameter and 16 feet long, for $37,500. 

The Quintard Company, of New York City, 
submitted plans which provide for four small 
engines, instead of one large one, with the 
accompanying machinery. 

The contract was awarded to E. P. Allis & 


THE ENGINEERING AND BUILDING RECORD. 


PHILADELPHIA, PA.—Proposals were re- 
ceived at the Park Commission office, for the 
construction of certain heating apparatus in 
Horticultural Hall, made necessary by addi- 
tions tothe Hall. The specihcations calling 
for a 30 horse-power Harrison boiler, with 
radiators, coils pipe and apparatus complete, 
and the following bids were received: H. T. 
Moss, $1,803; Philadelphia Steam Heating 
Co.. $1,819; J. P. Wood & Co., $2,000; 
Thompson Bros., $2,097; H. B. Smith Co., 
$2.297. 

Bids for lighting the streets of the city dur- 
ing the year 1888 with electric arc lights, of 
2,000 candle-power each, were opened by Di- 
rector of Public Works Wagner on December 
24, and the tollowing received : 

From United States Electric Light Co., 50 
cents per night for each light used from north 
side of Market to south side of Poplar streets, 
and from Broad to Delaware River. 

Brush Electric Light Co., 4714 cents each 
for lights south of Market, north of Spruce, 
from river to river; 50 cents each from south 
side of Spruce to north side of Washington 
avenue; in West Philadelphia, 50 cents each; 
north of Market, south of (/allowhill and west 
of Broad streets. 47% cents each. 

Keystone Light and Power Co., 35 cents 
each from Arch to Walnut streets and from 
river to river. 

Northern Flectric Light Co., 49 cents each 
north of Poplar and east of 13th streets. 

Philadelphia Electric Light Co., west of 
Broad, north of Callowhill, 47% cents each; 
north from Callowhill and 8th to Broad, 4932 
cents; north from C‘allowhill, between 6th and 
sth, 5214 cents each. 

Germantown Electric Light Co., 55 cents 
each for the lamps in Germantown. 

Frankford Electric Light Co., all in 23d 
and part in 25th Ward, 55 cents each. 

Wissahickon Electric Light Co., all lights 

in Manayunk at 55 cents each. 
“The bids for the coming year are somewhat 
of a reduction frcm the prices paid for 1887 
This year the average cost for each lamp was 
54% cents per night, but the average for the 
next year will be about 50 cents, and the total 
cost for 1888 will be about $95,000. 


‘BosTon.—The following proposals were 
received on Saturday, December 24. for re- 
building a wharf owned by the Paving De- 
partment: John J. Scully, $6,375.45: J. N. 
Hayes & Co., $6,700: William A. Norton, 
#6,975; McInnis & Parker, $7,645: Benjamin 
Young, $6,326.50; F. G. Whitcomb, $7,520; 
W. A. Kendrick & Son, $6,609.50. The con- 
tract was awarded to Mr. Young, the lowest 
bidder. 


New York Citry.—The contract for heat- 
ing and ventilating the new Freundschaft 
Club Building, of which Messrs. Mchim, 
Mead & White, 57 Broadway, N. Y., are 
the architects, has been awarded. in compeltt- 
tion on plans and specifications prepared by 
Mr. Alitred R. Wolff, Consulting Engi- 
neer, 38 Park Row, N. Y., to Messrs. Baker, 
Smith & Co., of New York. The contract 
price is $15,169, including $689 for switch- 
damper appliances. Messrs. Gillis & 
Geoghegan and Johnson & Morris were the 
other bidders. 


BuFFALO, N. Y.—Bids were opened De- 
cem>er 28 by the Commissioner of © Public 
Buildings for the construction and furnishing 
of the new public school, No. 24, on Fill- 
more Avenue. The lowest bidders are: For 
mason work, J]. Boland, $18,608: carpenter 
work, Jacob Jaeckle, $14,825; cut stone, J. 
Boland, $3,400; painting and glazing, Louis 
Baitz, $1,580; steam heating and ventilating, 
Irlbacker & Davis, $9,238; plumbing, R. J. 
Knepper, $1,679. The lowest figures aggre- 
gate $50,630. 

St. PAUL —The Board of Public Works 
have awarded the contract for sewer on Wal- 
nut Street to John W. Doherty for $2,279. 


STILLWATER, Wts.—The contract for open- 
ing and widening Water Street from Myrtle 
to Mulberry, with other minor improvements, 
has been awarded to F. Ii. Lemon & Co., at 
$21,250, work to be completed July 1, 1388. 


GOVERNMENT WORK. 


Sit. Louis, Mo.—Synopsis of bids for fur 
nishing and laying completea 6-inch cast-iron 
water-pipe from St. Louis to Jefferson Bar- 
racks, opened December 8 by C. W. Foster, 
Quartermaster U.S. A., Depot Quartermaster: 

R. J. Kilpatrick and Louis Grund, St. Louis, 
Mo., $11.767: John O’Donnell & Brother, St. 
Louis, Mo., $10,725; Joseph Ruprecht, St. 
Louis, Mo., $11,700; Standard Foundry Co., 
St. Louis, Mo., $11,840. ‘lhe contract was 
awarded to the lowest bidder. 


MISCELLANEOUS. 


LITTLE Rock, ARK.—The City Electric | 


Street Railway Company is seeking a good 
system by which to propel their cars. Any 
information on this subject should be addressed 
to Howard B. Adams, President. 


ST. PAUL, MINN.—The City Engineer and 
the Board of Public Works have completed 
plansfora system of parks and connecting 
drivewavs and boulevards, and the same have 
been submitted to the City Council, who now 
have the matter under consideration. Their 
adoption is said to be a certainty and it is 
considered altogether probable that the county 
will extend the system still further. Several 
thousand dollars will be expended in the un- 
dertaking. 


BIRMINGHAM, ALA.—A tunnel to cost $12,- 
500 1s to be built here. Address W. H. 
Hughes. 


NEW CORPORATIONS. 


Boston, Mass.—A certificate of incorpor- 


ation has been issued to the National Hot- 
Water Heater Co., of Boston, who will under- 
take the manufacture and sale in the United 
States of the Spence hot-water boilers for 
heating buildings by hot-water circulation. 
These heaters have been made and extensively 
sold throughout the Dominion of Canada by 
Rogers & King, of Montreal. 

James C. King, of Montreal, is President, 
and Daniel Simonds, Vice-President and Treas- 
urer of the Simonds Manufacturing Co., Fitch- 
burg, Mass., is Treasurer. ‘I'he offices of the 
company are at 191 Fort Hill Square. 


THE Crockford Steam-Generator Company, 
Newark, N. J. Capital stock $100,000. 
Ebenezer A. Smith and others, incorporators. 


THE Sterling and Rock Fall Natural-Gas 
and Mining Company, at Sterling, Ill. Cap- 
ital stock, $2,000. Incorporators, J. V. Mc- 
Carty, Charles Hubbard, and others. 


MADISON, WIS —Articles of incorporation 
were filed December 27 by the Standard Brick 
Company, of Milwaukee. with capital stock of 
$50,000. Articles were also filed by the Wood- 
land Iron Mining Company, of Lavalle, Sauk 
County. 








PROPOSALS. 


(Continued from page viii.) 





WATER-WORKS.—Propusals are wanted at Dal 
las, Tex., until January rr. for constructing, etc., two 
storage and subsid ng reservoirs, accordng to specifi- 
cations. Address W. E. tarry, City Secretary. 
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WATER WORKS.—Proposals are wanted at Hills- 
bore, fll., until January 12, for constructing water- 
works, Address the City Clerk. 


SEWERS .—Proposals are wanted at Williameport, 
Pa., uutil January 18, for the construct’on, etc. of 
sewers in ce1tain strects. Address R. H. Faries, City 
Engineer. 


WATER-WORKS.—Proposals are wanted at Wash- 
ingtow ©., until January 9, for the construction of a 
complete system of water-works. Address H. L. Had- 
ley, of the Wates-Works Committee. 


PROPOSALS will be received at the City Enz‘neer’s 
Office uutil the roth day of January, 1888, at 2 o’clock 
Pp. M., for bu:lding the North Minneapolis tumping 
Station. Plans aud specifications can be seen at this 
office. 
Rinker, City Engineer. 


FIRE-HYDRANTS.—Proposals will be received at 
the office of the Board of Public Works until Friday, 
January ¢, 1888 at 1c:30 o’clock a. M., for furnishing 
tor the Water Department of the city of Milwaukee 
roo double-nozzled fire-hydrants of the ** Single Valve 
Matthews” or“ improved Stowell’ pattern. For fur- 
the: information address Commissioners of Public 
Works, Milwaukee, Wis. 


WATER-PIPE.—Propnsals will be rec-1ved at the 
office of the Board of Public Works until Friday, Jan- 
uary 6, 1888, at 10:30 o'clock A. M., for furnishts. g 1,000 
tons of cast-iron water-pipe for the water-mains of the 
city of Milwaukee. with the privilege reserved by the 
Board of Public Works of 1:creasing the amount to 
2,000 tons, the said pipe to be delivered at the pipe 
yard in said city, in accordance with specificati ns on 
file in thts office. The pipe to be of the following 
quantities and s.zes—viz : 100 tons of 12-inch, 260 tons 
of 8-1nch, 600 tons of 6-inch. 30 tens of 4-11¢ +, and ro 
ton of 3-1uch water-pipe, and the additional 1,000 tons 
if ordered, to be 6, 8, 12, 16, and 20 inch. the amount 
of each to be drtermined hereafter. For further in- 
format:on address Commiss:oners of Public Works. 


PROPOSALS for the work and material to be fur- 
nished tn enlarging the drill-hall of the State Armory 
in Brooklyn, ©. Y., aud providing a fence around the 
said armory grounds, will be received, util January 
33, 1888. at the St»te Arseral, ‘Vhirty-fifth Street and 
Seventh Avenue, New York City. Plans and specifi- 
cations may be seen at the office of architect Eaward 
F, Gaylor. 66 Broadway, Brooklyn. N.Y. Proposals 
must be addressed to tne undersigned Commissioners. 
Josiah Porter, Adjutant General; Fm] Schaefer, In- 
spector Gencral; J. M. Varian, Chief of Ordnance, 

ommissioners. 


For furtrer information address Andrew 


electric-light system. Address the 
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PROPOSALS. 


WATER-SUPPLY.—It is reported that the Board 
of Publ c Works of Jersey City, N. J., will advert'se 
for propcsals for a new water-supply to be delivered at 
the Belleville Reservoir. 


ARTESIAN WELL.—Proposals are wanted at 
Devil's Lake, Dak., for sinking an artesian wellto a 
depth of about 2,voo feet. Nodate specified. Ad- 
dress the Town Clerk. 


WATER-WORKS SUPPLIES. — Proposals are 
wanted at Mount Morr:s, N. Y., until January 20, for 
furnishing cast-1ron pipe, hycrants, boil-rs, engine, 
and pump, according to specification. Address Gecrge 
W. Ehelps, Mount Morris, N. Y. 





SEWERS.—Proposals are wanted at Pittsburg. Fa., 


until January 3, for sewers and strect work. Address 
E.-M. Bigelow, City Engineer. 
BRIDGES.--Proposals are wanted at Council 


Bluffs, Iowa, for the construction of all bridges that 
may be ordered during the year, to date from April r. 
Until January 4. Address John Clausen, County 
Auditor, 


SCH J)OF..—Proposals are wanted at Gaine’s Station, 
Mich., until January a, for erecting a brick scheol 
house. Address School Building Committee, Gaine’s 
Station, Mich. 


BRIDGES.—Proposals are wanted at Kansas City, 
Mo.. for the construction of nine bridges. No date 
specified. Address County Clerk Burr. 


SCHONOL.—Proposals are wanted at Gloucester, 
Mass., until January 26, for erecting high-school 
building. Address John J. Somes, Clerk of Building 
Committee. 


SEWERS. — Proposals wili be received. untl Janu- 
ary 16, 1£88, by the Board of Pub'ic Works, for con- 
structing sewers tn various streets. For furcher infor- 
oatce address Martin Finck, Clerk, Jersey City, 


IOWN HALT. AND SCHOOL.—Proposals are 
wanted at Southbridge, Vass., until Jarvary 16. for 
the construction of a town hall and Ingh ¢schoul bu‘ld- 
ing. Address Sylvester Dresser, Chairmanot Build- 
ing Committee. 


BRIDGE.—Proposals will be received at Puntine— 
burg, Ind., until January 18. for construct np a rco- 
foot span iron bridge,twelve feet wide. Acdress A. 
H. Korner, County Commissicner, at County Audi- 
tor’s Office. 


SEWF RS.—Proposals are wanted at Ta Fayette, 
Ind., until January 9, for constructing sewers in cere 
tain streets. Address the City Clerk. 


STEAM-HFATING.— Proposa's are wanted at 
Brooklyn, N. Y . until January 5, for furnishing, etc., 
st am-heating appuratus for different city buildings. 
Address George Ricard Conner, 


PIPE AND SPFCIALS.— Proposals are warted at 
Albany, N. Y., uot.) January 8. for p»pe and cast:ngs 
as follows: Pip*, 165 tons 12-tnch, 136 tons 1&-'nch, 
8g tons 20-1nch, 710 tons 24-inch. Spec als, 4 tons for 
12-1nch pipe, 7 tons for 18-inch, 13 tons for 20-inch. 44 
tons for a4-*nch. Address H. FE. Sickles, Secretary 
Special Water Commission, 25 North leari Street. 


ELECTRIC LIGHTING.—Proposals are wanted 
at Urangev'lle, P. Q., until February 1. for fift-en 
electric liehts for the town, Address A. A. Hughson, 
Tewn Clerk, 


TOWER AND WATER TANK.—Proposals are 
wanted at Hopedale. I'l.. until January 2, forthe erecc- 
tion and compietion of a g0-foot towera: da 16x14 toot 
water-tank for the water-works. Address J. P. Wal- 
don, ‘lown Clerk. 


PIPE SEWERS.—Froposals are wanted at Santa 
Rosa, Cal., until January 3, for constructing sewers 
and supplying 7,150 feet vitrified iron-stone sewer-pipe. 
Address C. A. Hoffer, City Clerk. 


COUNTY JA:IL.—Proposals are wanted ot Mc- 
Donourh, Ga., until February 1s. for a new jail for 
Henry County, Address William H. Nelson. 


PUMPING MACHINERY.-— It is reported that the 
Board of Water Commissioners, of Sandusky. O., will 
advertise for prcposals for pumping machirery. Ad- 
dress Charles E. Judson, C. E., Superntendent of 
Water-Works. 


WATER-PIPF.—It is reported that the Trustees of 
Lake, IIl., w.ll readvertise soun for propcsals for water- 


pipe. 


CULVERTS AND STREET WORK.—PFropcsa!s 
are wanted at Cincinnati, O.. until Janurry 19. for 
work 'n several streets. Address ‘lhomas G. Smith, 
Fresident Board of Public Affairs, 


WATER-WORKS.—Proposals are wanted at Pris- 
tol, Tenn., for a system of water-works to be con- 
structed in the spring. Address Mayor J}. W. Nowell. 


CITY HALL.--It ‘s reported that new bids are to 
be rece.ved for erectitg a city hall here. 


SEWERS.—Proposals are wanted at Newark,N. J., 
until January 6, for constructing sewers in certain 
streets. Address Thomas H. Hickey, Chairman of 
Sewer Committee. 


PIPE AND CASTINGS.—Proposals are wanted at 
Merritton, Ont., until January re, for about 750 tons 
of cast-'ron water-pipe and a quantity of special cast- 
ings. Address R. Clark, Secretary Water Commis- 
sioners. 


SEWERS AND DRAINS.—Proposals are wanted 
at Cincinnats,O., until January 16, tor constructing 
sewers and drairs tn certain streets. Address 1 homas 
G. Smith, President Board of Public Affairs. 


WATER-WORKS.--The city of Centralia, TI. 
wants water-works on the franchise plan. Address 
the Water- Works Committee. 


ELECTRIC-LIGHT SYSTEM.— Proposals are 
wanted at Burlington, N. J.. until January 3, for an 
ity Clerk. 
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PROPOSALS. 


CAST-IRON WATER. PIPE, SPECIATS. 
VALVES AND HYDRANT11S.—Proposals are wanted 
at Kalamazoo, Mich., unt'l January 11, for 18.000 feet 
cast-iron Water-pipe, in d fferent size and weight ¢5 
valves and 25 hydrants. Address Chauncey Strong, 
City Clerk. 


IRON FOUNDRY. — Proposals are wanted at 
Lora:n, O., for erecting, etc., a building to be used as 
aniron foundry. Said building to be T shaped, 7ox 
100. No date specified. Address the Lorain Manu- 
facturing Company, Lorain. U. 


HEATING FIXTURES.— Proposals are wanted at 
Cincinnati, Ohio, until January a, for furnishing, 
etc,. heating apparatus for the various scl! oo] houses of 
the city. Address W.W.Wright, Coairman Committee 
on Heating Fixtures. 


WROUGHT-IRON PIPE, ETC.—Proposals are 
wanted at st. Louis, Mo., uotil Jat uary 5, for furnish- 
ing lime, brck, cement, Jumber, hardware, wrought- 
iron pipe, vitrified pipe, and fittings, etc., as enumer- 
ated. Address James M. Moore, Deputv Quarter- 
master Gencral, U. S.A., Depot Quartermaster. 


| Butlding Intell lence. 


We solicit from each and every one of our readers infor- 
mation relating to projected buildings in therr lo- 
ca'ity, and should be glad to receive newspaper 
cl‘ppings and other items of interest. 

ABBREVIATIONS.—4 s, brown stone; dr, brick; dr st, 
brick store ; 4s dwell, brown-stone dwelling; afart 
house, apa’ nent-house: Zen, tenement: ¢, each 
eg. owner: a. architect: 6, builder; /», frame. 


NEW YORK. 


Houston st, s w cor Clinton st, one br tene- 
ment and stores; cost, $35,000; o, D Zimmer- 
mann; a Wm Graul. 

44 Perry st, one br tenement; cost, $21,000; 
o, Charles Guntzer; a, Wm Graul. 

2367 Second av, one br tenement; cost, 
$14,000; 0, Beekman estate; lessee and m, W 
C Spears; a, J S Wightman. 

83d st, n s, 400 w gth av, one br stable; 
cost, $30,000; 0, E W Bedell; a, Thom & 
Wilson. 

113th st, ss, 100 w §th av, four br dwells; 
cost, each, $14,000;0, W C Burne;a, J C 
Burne. 

Es Av A, 528 77th st, 2 brick flats and 
stores; cost, $32,000 all; o, John Van Dolson; 
a, Geo B Pelham. 

Ss 143d, 250 e Sth ave, 2 brick flats; cost, 
$30,000 all; o, Thos J O’Kane; a, J Albert 
Webster. 

42 Perry, br flats; cost, $21,000; 0, Charles 
Guntzer; a, Wm Graul. 

N s 113th, £30 w Iith av, 2 br dwells; cost, 
$24.000 all; o, J C Desuris and wife; a, A B 
Jennings. 

456 oth av, br flats and stores; cost, $20,- 
000; 0, Elizabeth Hafour; a, M V B Ferdou. 
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BUILDING INTELLIGENCE. 


N s 25th, 85 ¢ oth av, brick ten and store; 
cost. $14,000; o, Hugh Getty; a, George B 
Pelham. 


BROOKLYN. 


N s Lexington av, 200 e Stuyvesant av, 5 
br dwells; §22,500 all; o, Geo Walker; a, 
John E Dwyer, 

N s Kosciusko st, 100 e Reid av, br ten; 
cost, $7,00u; 0, Mrs M Mulvihill; a, H Voll- 
wei.er. 


N s Putnam av, 237 e Sumner av, 5 dwells; 
cost, $30,000 all; o, Chas Isbill; a, not given. 

Ss Berkeley p], 105 nw 8th av, br dwell; 
cost,, $13,000; 0, James Foster; F Carles 
Merry. 

Ss Pacific st, 150 e Bedford av, 2 brick 
dwells; cost, $16,000 all; o, D H Fowler; a, 
Geo P Chappell. 

S w cor Central and Woodbine avs, 2 frame 
dwells and stores; cost, $8,600 all; o, Charles 
Welir; a, H Vollweiler. 

Ss Richardson, 162 e Lorimer, 7 fr dwells, 
cost, $24,500 all; o and a, Martin Reynolds. 

N s Melrose st, 250 e Hamburg av, 2 frame 
tens, cost, $9,000 all; o, Daniel Kreuder; a, 
Chas Hoering. 

E s Rodney, 64 s 2d, brick factory; cost, 
$35,000; 0, Chas Hf Reynolds; 0, Th Engel- 
hardt. 


BROOKLYN—ALTERATIONS. 


639-641 Broadway, br store; cost, $12,000; 
o, H Battermann; a, Th Engelhardt. 


MISCELLANEOUS. 


MANKATO, MINN.—A new hotel is 
planned, to cost $100,000, to be 1330x130, 
four stories high. T Saulpaugh, of Minne- 
apolis, proposes to build it. 


MINNEAPOLIS.—W B Dunnell has been 
appointed architect of the Soldiers’ Home 
to be built at Minnehaha Falls. The cost 
will be $30,000. 


ST, LOUIS, MO.—Four permits issued cost- 
ing less than $7,000. : 


WORCESTER, MASS. — Nothing over 
$7,0CO to report. 


SPRINGFIELD, MASS.—Nothing to report 
this week. 


CHARLESTON, S. C.—214 Meeting, a br 
fire-engine house 2 stories high; cost, $15,- 
000; 0, city property; a, City Engineer 
Louis Barbot; b, C McK Grant. 


BUILDING INTELLIGENCE. 


BOSTON.—West Newton to Rutland, brick 
bldg for J.ittle Wanderers’ Home; cost, 
$90,000; 0, Trustees of Little Wanderers’ 
Home; a, Geo F Mecaham; b, Cressey & 
Noyes. 


59-61 Tremont and I-3 Beacon, br mer- 
cantile; cost, $140,000; 0, heirs of John L 
Gardner: a, Cummings & Sears; b, Whid- 
den, Hill & Co. 


Palmer, near Harrison av, brick stable; 
cost, $15,000; 0, T J Crosby; b, C E Bace- 
man; b, A Phaneuf. 


202 Causeway, br store; cost, $11,000; 0, 
Otis Minot; b, W F Lean. 


Unnamed street near Crafts, br manu- 
facturing: cost, $35,000; 0, Crosby Steam 
Gauge and Valve Co; a, T Griffin; b, 
Gooch & Pray. 


19 Kenilworth, br dwell; cost, $7,000; o 
and a, C W Wellington; b, S P Tucker. 


Washington, near Guild, brick car shop; 
cost, $50,cco; 0o, Met R R Co; a, S W 
Lewis; b, John Lemk. 


Washington, corner Poplar, br ladder and 
fire-engine house; cost, £22,000; 0, city of 
Boston; a, A H Vinal; b, Donahue Bros. 


174-84 High, br mechanical; cost, $7.0c0; 
o, Chacwick Lead Works; a. Wm S Ireston; 
b, A Lothrop. 

429 lremont, br bldg; cost, $30,000; a, 
Cummings & Sons; b, Whidden, Hill & Co. 

Warren av, br freight house; cost, $12,- 
170; 0, Fitchburg R R; a, E K ‘Turner; b, 
same. 

560-70 Atlantic av, br mercantile; cost, 
$60,000; o, F Hathaway; a, B F Dwight; 
b, Sampson & Clark. 

19-25 Eliot, br mercantile: cost, $48.0co; 
o, Charles H. Dell; a, AS Drisko; b, MS 
Miller and others. 


250 Warren, br dwell: cost, $7,500; 0, 
Silas Potter; a, J H Beswick; b, Pepin and 
others. . 

1g~27 Purchase, br mercantile; cost $30,- 
000; o, SQ & J M Currier; a, J R Mall. 


MECHANICVILLE, N. Y.—Fr bldg, stores, 
offices and theatre; cost, $10,000; 0, Stock 
Co; a, H P Fielding. 


CHATTANOOGA, TENN.—gth st, 2 br 
stores, dwells, 3 stories, Chicago press 
brick, part iron front, terra cotta, sand- 
stone, plate glass; cost, $10.000; o, M C 
Chambers, Chattanooga; a, Thos C Veale; 
b, Smith & Spencer. 


OGDENSBURG.—Work starting up slow. 
No new work to report this time 


DECEMBER 31 


BUILDING INTELLIGENCE, 


MILWAUKEE.—Fowler, bet gth and roth, 
warehouse and factory; cost, $20,0co: o, 
Kieckhefer Bros. 

Broadway, refrigerating machine; cost, 
€10,000; o. Val Blatz Brew Co; b, Weisel 
and Vilter Mfg Co. . 


8 bldgs less than $7,000. 


MONTCLAIR, COL.—A hotel to cost $<0o,. 
000 is to be erected here. For particulars 
address Baron Von Richthofen. 

PHILADELPHIA.—Columbia av, 
2oth, addn to church building. 


23d and Washington av, one 3-story br 
barrel factory; b, Thos Little & Son. 

Germantown av, n of Ontario, 1 br hall: 
o, Jas. E Cooper. 

6th, n of Columbia av, 1 br shed; b, Eld- 
ridge & Stewart. 

Secor 12th and Market. 1 br store: o, 
Girard Estate; b, Allen B Rorke. 

2 buildings less than $7,000. 

FORT WORTH, TEX.—A jail is to be 

erected here. 


SYRACUSE, N. Y.—A brewery to cost $sv,- 
oco is to be erected here. Address Frank 
B. Haberle. 


w of 


CHICAGO, ILL.—1273-75 W Van Buren, 
br st and flats; cost, $12,000; 0, A T Lay: 
a, W L Carroll; c, J E Davis 


872 22d, br st and flats; cost, $8,0c0; 0, 
H Ahlgren; a, A_ Bessler; c, William 
Scheerin 

1070-72 W Harrison, br st and flats:cost, 
$15,000: o anda, A Williams; c, Edwards 
& Perry 

33-35 Washington, br st and flats: cost, 


$12,000; 0. C. G. Hutchinson; aandec, C. 
E Cook 


366-72 Wabash av, br dwell; cost, $40,- 
000; 0, Wm H Thomas & Son: a,H R Wil. 
son; c, Geo Lehman & Sons 

355-57 33d, br flats; cost, $12,000; 0, L. 
Schoenfeldt; a, E S Jennison; c, J E 
Davis 

310 Marshfeld av, br dwell; cost, $8,- 
000; 0, Thos Clark; a, H H_ Boyington;c, 
Thos Clark & Sons 

2516 Quarry, br factory; cost, $10,000; 0, 
OD Wetherell; a, W. H. Drake;c, L Mar- 
tinsen. 


NEW YORK CITY.—Plans were entered in 
Bureau of Buildings December 29 by L &J 
Brandt to erect 3 four-story brick flats on 
the northeast corner of 13th av and 83d st. 
which are to cost $40,000. 


John Sheridan is to build 2 five-story brick 
flats on the south side of 56th st. 375 feet 
east of roth av, which will cost $40,000. 





Sent (post paid) on receipt of $2.00. 
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OFFICE OF SECRETARY, 


NEw BeEpDForD, Mass., November 1, 1887. 


T HIS collection of diagrams is the result of the persistent 
efforts of Messrs. William B. Sherinan, of Providence, 


R. I., and Walter H. Richards, of New London, Conn., 


who, as a Committee on Exchange of Sketches, have secured 


these drawings from members of the Association. 


The fol- 


lowing extract from a report presented by these gentlemen at 


the Manchester, N. H., meeting in June, 1887, will explain 
in part the origin of the collection : 


were received rough sketches of general plans of twenty-three 


water-works represented in the Association. Having this data 


bers. 


on hand, though crude in many particulars, it was decided to 
put the same into available shape for the benefit of the mem- 
This has been accomplished by the Committee without 


cost to the Association. From these rough sketches—revised, 


reduced to uniform size of to by 15 inches—a set of tracings 


has been made, and a sample folio of blue prints prepared. 
This folio and set of tracings are herewith presented as form- 
ing the main part of this report.” 

Since the Manchester meeting three more subjects have been 
received and subscribtions for sets of reproductions from the 


tracings have been called for. 


The ready response to the call 


is evidence of the value of the Committee's work, and arrange- 
ments were made with THE ENGINEERING AND BUILDING 
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NEW YORK, JANUARY 7, 1888. 


LONDON, JANUARY 21, 1888. 


THE NEW YORK QUARANTINE VER- 
SUS NATIONAL QUARANTINE. 


THE report of the committee of physicians 
requested by Mayor Hewitt to investigate the 
condition of the Quarantine Station of the port 
of New York will be found elsewhere in this 
issue. The substance of it has doubtless been 
telegraphed to all parts of the world. The 
character and professional standing of these 
gentlemen and their well-known desire to elim- 
inate political effect from any statements they 
may make will no doubt compel the Legislature 
to take some action that will temporarily, at 
least, result in some improvement. We would, 
however, again urge the present Congress to pass 
a law providing for a system of National Quar- 
antine. 

The present disgraceful condition of affairs 
at the leading port of the country is the natural 
result of permitting a State to manage a matter 
vitally affecting the whole country, levying 
taxes and securing funds from the commerce of 
the world which is largely to be used by the 
political party in control in the State. The fact 
that the buildings and property in this instance 
are in such a wretched condition is because a 
Democratic Governor is unwilling that Republi- 
can officials shall handle the money needed to 
make them habitable. On the other hand, a 
Republican Legislature has for years refused 
to confirm the appointment of Democratic off- 
cials in order that the latter may be deprived of 
an opportunity of handling the funds that are 
received. 

It is now announced that the Republican ma- 
jority in the Legislature, realizing that public 
sentiment is so aroused that they must permit 
the appointment of new officials, propose to 
‘‘ dismantle the Quarantine fortress "’ by abolish- 
ing the present system of compensating the 
Health Officer by fees, which he has to divide 
with his party managers. It is proposed to pay 
him a salary, and have the fees collected go to 
the State. Whether, at this late day, this desir- 
able reform is instituted or not, we simply call 
attention to the spirit that moves these State 
authorities in dealing with such a national ques- 
tion, and predict that no permanent improve- 
ment or adequate protection for the country at 
large will be received until the United States 
Government takes the whole matter in charge 
and becomes responsible for it. 


PROGRESS IN CAR-HEATING FROM 
LOCOMOTIVE. 


Ir is a hopeful sign when we see announce- 
ments like the following in the daily papers from 
our railway companies in their efforts to secure 
patronage : 


‘The Wagner Vestibuled Limited trains, running over 
the New York Central and Lake Shore roads between 
New York City and Chicago, are the only trains between 
these points that are heated by steam throughout the en- 
tire route.” 


We understand that the Pennsylvania Railroad 
Company’s vestibule train running between New 
York and Chicago is also heated by steam from 
the locomotive. On the other hand, we noticed 
that the cars on the 11 o’clock train from Boston 
on the Boston and Albany route on last Saturday 
were still heated by the  car-heater, and 
on this occasion one of the heaters in the 
drawing-room car was so overheated that 
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there was a risk of the car taking fire; 
indeed, the wood-work of the door to the 
enclosure containing the heater was blisterea. 
This drawing-room car, though apparently a new 
one, had only single windows, which made it 
difficult to heat the car on a cold day with the 
pipes provided. The chairs were, also, so crowded 
into the space that it was difficult to turn them 
without incommoding aneighbor. On the whole, 
the impression made on the patrons of the road 
was one of petty meanness on the part of the 
mafagement, unworthy of so wealthy a corpora- 
tion as the Boston and Albany Railroad Com- 


pany. 


CEMENT WATER-PIPE. 


WE have received from Mr. L. Battin, C. E., 
of Elizabeth, N. J., a communication which par-- 
ticularly recommends a “cement wrought-iron 
pipe,’’ which, he claims, has special features of 
merit. The points made in his communication are, 
First, that capitalists consider cement water-pipe 
to be an insufficient security for money loaned, 
and therefore the question of the true merits of 
these as compared with cast iron is lost sight of 
in the greater one of security for loans. The 
greater security, according to Mr. Battin, would 
seem to be in the raw material. He truly says 
no lender ever yet dug up water-pipe to settle 
aclaim, and, we may add, he probably never will. 

The statement is made that out of 700 water- 
works in the country, 150 use cement pipe. 
Also that twenty years’ experience with forty 
miles of cement pipe, and an extended experi- 
ence with cast iron, have made him give the 
preference to cement over iron pipe, the reason 
being that after twenty years’ use it 1s free from 
all concretipns and tubercles, and retains its 
full capacity, which 1s never the case with cast 
iron. 

Second.—He acknowledges difficulties in its 
use requiring the best of materials and careful 
trenching. This brings in the mention of the 
patent pipe which has a perforated exterior iron 
jacket to retain and protect (until placed in the 
trench) the outer cement coating 34 of an inch 
thick which is put on this pipe at the factory. 

We entirely dissent from the first proposition. 
Capitalists invest in water-works bonds because 
they believe the franchise and works, as a whole, 
of value, and they prefer cast-iron pipe because 
in almost all conditions it has been found most 
durable. We opine that the 40 miles mentioned 
are under a low head, and are no doubt doing 
good.work. Again, they are in a compact soil 
and not liable to settlement if laid with any care. 
We believe the experience with cement pipe 
where laid on yielding soil has been unfavor- 
able, and from a neighboring city where under 
considerable pressure we learn there have been 
many failures at the service-taps. At such points 
the water gets access to the iron and gradually 
rusts it until failure ensues. Cement pipe when 
well laid under suitable conditions will no doubt 
give satisfactory results, but cast-iron will, as a 
rule, always be the mainstay for water-works. 


MICROCOCCUS SCARLATIN, 


THE supplement to the sixteenth annual 
report of the Local Government Board of Eng- 
land, containing the report of the Medical Officer 
for 1886, forms a volume of 450 pages, which, as 
usual, contains much that is of interest, not only 
to sanitarians, but also to scientific men. If, for 
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example, we turn to the reports of the investi- 
gations of Dr. Klein into the cause of scarlet 
fever, it is certainly a matter of great interest to 
learn that he finds in the blood of children 
affected with scarlet fever a peculiar, very minute 
micro-organism which can be cultivated on gela- 
tin or blood serum ; that this appears to be the 
same sort of micro-organism as that which he had 
found the year before in sick cows, the milk from 
which had caused a small scarlet-fever epidemic, 
and that when this “ micrococcus scarlatine,” as 
he calls it, is inoculated on calves it produces in 
them a disease which seems to be identical with 
the disease of the cows above referred to. Fur- 
thermore, the same micrococcus was found in a 
tin of condensed milk which was one of a lot 
which seemed to be connected with a small out- 
break of scarlet fever. It also appears that 
monkeys may be affected with a disease which, 
to say the least, is remarkably like scarlet fever, 
and that in one monkey thus affected the pecu- 
liar micrococcus was found in the blood. 

The practical interest and importance of such 
researches is, of course, apparent, but even put- 
ting these aside, no one can read the details of 
Dr. Klein’s experiments, and see how he took up 
and answered one question after another, with- 
out being interested in it merely as a specimen of 
scientific method. And while the evidence pro- 
duced by Dr. Klein is not altogether satisfactory 
for several reasons, one of which is that there 
seems to be more than one kind of micro-organism 
connected with what we call scarlet fever in man, 
and that there may be more than one kind of 
scarlet fever, it nevertheless points unmistakably 
the direction in which further research should 
be made, and emphasizes the desirability that the 
Government should provide laboratory facilities 
and other means for making such researches, as 
being one of the best possible means of investing 
a small part of that “surplus” which at present 
seems to trouble some of our statesmen so much. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


Our special illustration is the new depot of the Cana- 
dian Pacific Railroad Company at Montreal, Can. Mate- 
rial used, stone, Scotch rubble-face, with rock-face belt 
courses. The interior is hard-wood finish of Vancouver 
cedar. The general waiting-room, arched over, with 
granite column supports, carved cap, and arches finished 
in plaster. Floors made with iron beams, fire-proof finish. 
The cost is about $250,000. There will be a train-shed 
about 500 feet long. The architect was Bruce Price, of 
New York. 





TWO HOUSES FOR E. S. WILDE AT GLEN RIDGE, N. J.— 
W. C. HASLETT, ARCHITECT. 


SUBAQUEOUS TELEPHONES. 


WE seem likely before long to have some teasible 
method of telephonic communication at sea. Mr. Edison 
is reported to have signaled through a mile of the Caloo- 
sahatchie River in Florida, and by means of a submerged 
microphone, connecting with a telephone above, Professor 

s-ucien J. Blake was able to receive subaqueous signals 


y 


a 


“A 


from a locomotive bell a mile and a half away on the 
Wabash River and through three or four windings. 

The Electrician also records some experiments of Mr. 
H. F. Boyer, of H. M.S. ‘‘ Malabar,” and presumably 
made on board tbat vessel. He uses a large submerged 
gong, operated from the bridge, to give the signals, and 
they are in turn received on a modified Bell telephone in 
the centre of the gong connected with an ordinary tele- 
phone on the bridge. . Mr. Boyer has also used small 
explosions of gun-cotton in place of the gong, but, in view 


.of the experiments of Messrs. Edison and Blake, it is 


rather surprising to find that he does not claim to be able 
to hear distinctly the explosion of one ounce of gun-cotton 
at a greater distance than one mile, unless the difference 
between smooth river-water and a rough sea will account 
for it. 

Of course, in all the above methods it would be neces- 
sary to use the Morse alphabet or something like it. Such 
signals under the sea are independent of fags or stormy 
weather ; and they hold out the possibility of lighthouses 
and lightships being able to signal vessels at all times. 
Moreover, ships, in addition to signaling each other, could 
also signal lightships, or announce their number to marine 
telegraph stations, if the system proves successful. 


THE MACHINERY OF SMALL BOATS. 

A VALUABLE paper, entitled ‘' The Machinery of Small 
Boats for Ships of War, etc.,”’ was lately read before the 
British Society of Naval Architects by A. Spyer, Esq. 
This paper gives a résumé of what has been done during 
the past ten or twelve years to increase the speed and 
efficiency of small craft for naval and other uses. It 
gives a great deal of valuable data about the details of 
construction, including the power necessary to propel 


boats of different sizes at different speeds. It also gives 
particulars of the weights of various tvpes of machinery, 
with their economy in fuel, etc. Parties interested in this 
subject can obtain copies of this paper gratuitously from 
Mr. Frederick M. Wheeler, of No. 93 Liberty Street, New 
York, who has published the article in pamphlet form. 


PRECAUTIONS AGAINST FIRE IN NEW YORK 
THEATRES. 


ALL theatres must have proscenium walls. All openings 
in proscenium wall to have double iron or tin-covered 
wooden doors. Roof over stage to have a skylight or sky- 
lights equal to \% area of stage, opening automatically. 
All doors must Open outwardly. Each gallery must have 
two staircases or equivalent in fire-escapes. 

The person having charge of any theatre shall cause 
every means of exit to be conspicuously numbered, and 
shall have a plan showing each of said exits and referring 
to the numbers aforesaid printed in conspicuous type on 
the programme of the play. 

The signal-boxes placed in a number of the theatres 
connected with the system of special building signals are 
each provided with a glass front and a mallet for breaking 
the glass to give access to the handle used in sending an 
alarm. 

The chiefs of battalion shall detail for duty at theatres 
and places of public amusement where scenery and stage 
machinery are used, their best, most reliable, cool, discreet, 
and experienced men, who have served two years or more 
in the uniformed force of this department. They shall be 
on the stage a half hour before the performance com- 
mences, and remain after its close a sufficient time to make 
proper examination and assure themselves that all is secure 
from fire. 

All lights used in theatres and all other places of public 
amusement shall be properly protected by globes, glass 
coverings, or in such other manner as the commissioners 
shall prescribe. 
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THE ROOF OF DRILL-HALL OF TWELFTH 
REGIMENT ARMORY, NEW YORK. 


Tus drill-hall roof forms but one of many inter- 
esting features of the large and appropriate armory 
building, which is further noticed in this issue. 

The drill-hall has an unobstructed floor of over 
three thousand square feet for the comfortable exe- 
cution of company tactics, and is handsomely 
spanned by six riveted arch trusses, - hinged at 
the crown and tied at springing line by rods passing 
through the foot of the pedestal and carried across just 
belo the floor-line. The arch web is of solid plates for 
17 feet from the base plate, and the first 24 feet of extrados, 
up to top of wall, is vertical, enabling the truss to join 
neatly and imperceptibly to the brick-work, increasing the 
effect of solidity, while being actually independent of the 
walls it transmits neither weight nor strain to them and 
cannot rack them through distortions of its own members. 

One foot of the arch is anchored to the masonry, the 
other is car@ied on expansion rollers that are guided 
vertically and laterally, but permit temperature movements 
in the direction of the truss. The intermediate arch 
trusses are spaced 24 feet 10 inches centre to centre, and 
have a depth of 5’ 7" at crown, the web members 
throughout forming a simple triangular bracing system 
of diagonal angles in pairs. 

The end arch trusses are spaced 36 feet from the end 
walls and carry bothsquare and hiprafters. Their strains 
are therefore greatly augmented, and while the upper roof 
line is preserved coincident with the other trusses the 
crown depth is increased to 19’ 1” by dropping the lower 
chord ; and the web bracing above the haunches becomes 
in effect a simple single intersection Warren girder. The 
greater crown depth also requires and is provided with 
special hinge in top chord and sliding joint in bottom 
chord, as shown in general illustration. 

The rafters are a combination of plate and_lattice girder, 
with top and bottom chords curved to correspond to the 
lines of the arch trusses. The connections are made at 
the intersections of the chords and of the lower chord and 
web. The chords are constructed with a vertical web 
plate forming a T-section, and affording easy connection 
of web diagonals. The purlins are rolled I-beams 10% 
inches, 31% pounds, spaced from 5 feet to 8 feet apart, and 
located, both on arch trusses and rafters, always at an 
apex of web members. 


Simple Warren girder trusses, 5 feet and 6 feet deep, 
the diagonals of single and the chords of pairs of angles, 
form five lines of longitudinal bracing continuous from 
end arch truss to end arch truss and extend to end walls 
by rafters abutting in same vertical plane ; their connec- 
tions embrace nearly the whole vertical intersection of the 
intermediate arch trusses, and form an exceedingly stiff 
system. 


After erection additional stiffness at the haunches was 
considered desirable, and two more lines of longitudinal 
girder struts, about ten feet deep, were added at the point 
H (see general drawing) in a plane inclined about 45 
degrees from the vertical, to prevent lateral deflection of 
the bottom chords. 


In the end and centre panels diagonal lateral rods are 
placed in the plane of the top chord, forming, with the 
struts and trusses, an efficient system of wind-bracing. 
A very wide lantern and ventilator surmounts the crown 
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and affords ample side lights. The entire roof is of steel, 
and all connections are made with steel rivets. 

The arch trusses were shipped from the shop in eight 
segments each, and erected with three shear poles that 
raised the pieces into position and sustained them until 
bolted up and stayed by the struts and furring. 

A novel and very economical and effective feature of the 
interior construction of the Drill Hall was the support of 
the balcony, carried in effect by longitudinal plate girders, 
which form a front panelling ; and by the transverse 
plate girders which connect with these longitudinals, 
the main transverse girders are simple cantilevers sup- 
ported by columns about nine feet from the extreme end, 
and built two feet into the solid wall, which anchors them 
by the weight of all the brick-work above. The longitud- 
inal girders are carried by these cantilevers, and in their 
turn support the outer ends of the intermediate transverse 
girders which have no columns. 


SOME ARCHITECTURAL FEATURES OF THE 
TWELFTH REGIMENT ARMORY. 


FROM the quarry-faced granite base that everywhere 
underlies the structure, the walls of common brick, in red 
mortar,.are raised. The long curtain-walls that stretch 
between the towers are gathered into buttresses of semi-cir- 
cular form, which rise from the outer face of the granite 
base, while the walls between, starting on the same line, 
are reduced in thickness by a uniform batter about four 
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feet high, then are carried up perpendicular. They are 
again brought out by a series of arches that spring from 
granite corbels, and this corbel-course in turn carries a 
high parapet wall pierced at regular intervals with loop- 
holes and coped with quarry-faced granite. 

All the exterior walls, except a little about the main 
entrance, are of plain, unmolded brick-work. The semi- 
circular buttresses are built of headers and the angles other 
than right angles are built as shown in Figs. 1 and 2 
without cutting the brick. 

The doorways are plain, massive arches of cut granite, 
and the walls about the main entrance are of squared 
granite to the sills of the second story windows, then are 
carried up in brick in the form of a tower with turrets and 
battlements. One steps from the granite threshold of the 
main entrance on to the brick pavement of the vestibule, 
which is of ordinary front brick in three colors laid on 
edge in patterns as shown in Fig. 3 ; the centre is of two 
colors only and shows the ends of the bricks. 

In the halls the brick-work of the partitions is exposed 


Fig-3 Acomer of Vestyz 





for a height of five feet from the floor. It is laid in red 
mortar and capped with a saw-toothed and molded cours e 
of brick. The openings for doors and corridors have semi- 
circular arches of brick, with label moldings like the dado 
cap. The walls from dado cap and from label moldings 


_upand the ceilings are left in the browning plaster and 
_ treated with distemper. 


As an example of the neat finish obtained with the brick- 
work note the sketch of bulletin board, Fig. 4. 
The fire-places throughout are of Philadelphia pressed 


brick, with very little trimming of stone or granite, and no. 


mantel, but a single shelf of stone. Some of those in com- 


| pany room have the crown molding of lockers carried 





across the breast The wood-work, except floor, is of oak, 
tinged with ammonia and finished antique. It is very 


sparingly used, and the moldings and trim are heavy 
_ and simple, being, like the quarry-faced granite, in har- 


mony with the brick-work and rough plaster. The main 
hall, with its great oaken staircase with beams showing 


_umder landings and stairs, and the great trimmer beam 


supported in the centre by the large square newel-post, 
is in the style.of the Fifteenth Century. The immense 
drill-room is simple in the extreme, the great iron and 
glass roof, which is inone clear span, giving every oppor- 
tunity for free movement on the floor. 
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PAVEMENTS AND STREET RAILROADS. 


No. XXV, 
(Continued from page 68 .) 


REPAIRING, CLEANSING, AND WATERING. 


FROM a report by Mr. George Livingston, C. E., Sur- 
veyor of St. George’s, Hanover Square, London, we 
gather the following information. 

There are forty-two miles of paved streets in the parish. 
With the exception of Piccadilly and two miles paved with 
other materials, all of these are macadamized, the road 
metal consisting either of granite, flints, or gravel. The 
labor of maintenance is performed by what is calleda 
‘lifting ” gang, the men being paid fourpence per hour. 
The engineer and stoker of the road-roller receive more. 
This gang is supplemented for a part of the year by men 
called ‘‘ district roadmen.” 

The average annual cost of maintenance of the macad- 
amized streets, based on the trafhc and cost of the past 
five years, is estimated at 2s. 6d. per yard for the future, 
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and the estimate for granite, including renewal in thirty 
years, is a trifle more than one-half as much. The addi. 
tion of cost of cleansing in each case would make the dis- 
parity still greater. 

Four systems of maintenance and repair are discussed : 

First—By contract under fixed prices for labor and 
materials. The difficulties of determining the exact con. 
dition the streets shall be in at the expiration of the con. 
tract, and of getting efficient contractors is dwelt upon. 
The convenience of a large:staff of workmen is also men. 
tioned. 

Second—By piece-work or part contract. The vestry 
would by this supply the materials aud the contractor the 
labor and tools. 

Third—By a superior class of men in the employment 
of the parish. This is essentially the present plan, except 
that by offering a higher price for labor better men would 
be obtained. 

Fourth—By the substitution of a different description 
of pavement. 

Street cleaning is considered one of the most important 
matters to deal with. It is done in part by contract and 
in part by the parish staff. There are in the employ of the 
parish in the ‘‘in wards” twenty-two men, one foreman, 
and a sweeping-machine. Men are paid 2s. 6d., foreman 
3s. 6d. per day, beginning at 4 o'clock in the morning in 
summer and 6 o’clock in the winter. Sweepings are re- 
moved by carts as soonas possible. The sweepers are 
mostly paupers and cost more onaccount of small quantity 
of work done thana better class of labor. Having no 
water-proof clothing furnished them, no work is done ia 
wet weather. Inthe out wards there are thirty-two dis- 
tricts, in each of which a roadman sweeps the crossings 
and collects the refuse by barrow for removal by the carts. 
He also does all repairing needed. The total annual cost 
for cleaning the streets is about £10,000. 


‘‘ Notwithstanding this large outlay, the streets of the 
parish (in the opinion of the committee) continue to be 
most inefficiently cleansed. Thenuisance most complained 
of is, that the mud is swept from the centre and deposited 
in large heaps at the sides of the road in or near the chan- 
nel, where it is left for an unreasonable time to the great 
inconvenience of the public. The simple cause of this is 
that the streets which have been’ swept yield a greater 
quantity of mud than can, by the present system, be re- 
moved. This is due chiefly to an insufficient staff of 
horses and carts to remove the slop and the difficulty 
attending its ultimate disposal. Any increase, therefore, 
in the staff necessary to perform this work more rapidly 
must entail additional expense. 

‘‘ The difficulties in the way of a speedy cleansing of 
the streets, however, under existing circumstances are 
numerous. The chief are: 


‘*First—The nature and condition of the pavement to 
be cleansed. 


** Second—The imperfect method of sweeping. 
** Third—The amount of mud to be removed. 


‘‘Fourth—The objectionable and dilatory method of 
removal, 


‘‘ The cleansing of the streets, both as regards its cost 
and efficiency, depends, to a very great extent, upon the 
description of pavement of which they are composed ; and 
it cannot be disputed that macadamized streets (such as 
most of the thoroughfares of this parish), subject to heavy 
traffic, yield a much greater quantity of mud than any 
other pavement. For example, the average quantity of 
slop removed from the macadamized portion of Piccadilly 
(previous to its being paved with wood), between Engine 
Street and Hyde Park Corner, comprising an area of about 
8,600 yards, was seldom less than from 25 to 30, and fre- 
quently as much as 40 cart-loads a day in wet weather ; 
notwithstanding this, the roadway was never in a satisfac- 
tory condition. Whereas, since it has been paved, the 
average quantity of slop removed, under equal conditions, 
from the entire length of the roadway—nearly three-quar- 
ters of a mile—representing an area of about 20,000 yards, 
does not exceed 12 cart-loads a day, the greater portion of 
which is a valuable manure. Everyone who has observed 
the roadway under the two conditions of pavement must 
be sensible of the vast improvement that has been effected. 
I have no hesitation in saying that Piccadilly, which was 
formerly one of the worst kept and filthiest roads in the 
parish, is now, considering the labor employed, one of the 
handsomest, cleanest, and best kept thoroughfares in the 
metropolis. 

‘‘ The surface of streets, under certain conditions, is fre- 
quently covered with a thick, sticky, greasy mud, due to 
various circumstances, the state of the atmosphere, the 
situation of the street, and the influence of wind and sun, 
etc., which the present system of sweeping, especially on 
macadam, utterly fails to remove, and which is the occa- 
sion of serious accidents. According to some returns of 
the Registrar-General, the average annual number of per- 
sons killed in the streets of London is about 200, and the 
number injured by accident about 2,000. The greasy and 
slippery state of the streets is often the cause of these 
casualties. 
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‘“* The macadamized roads, also, at times, are ‘ permeated 
‘with the solutions of the surface dung deposits, and be- 
come excrement sodden,’ the dry decomposition of which 
neither the broom-sweeping nor the scraper can wholly 
remove ; and the moist exhalations produced by street- 
watering (during the process of evaporation), especially in 
hot weather, are most offensive. As a matter of public 
health and safety, therefore, the perfect cleansing of the 
roads and streets is most essential. The quantity of mud 
and slop to be removed from the streets depends entirely 
upon the condition of their surface and the nature of the 
weather ; and the accumulation swept from the streets of 
this parish, which averages about 30,000 loads a year, is so 
great that its speedy removal from all the streets is, under 
present arrangements, i ible. This is, in great 
measure, dueto the fact that the entire bulk, after having 
been s d up in -shovelfuls, has to be removeu by 
horses and carts. A more filthy, more costly, and less 
speedy method of street cleansing cannot be well imagined, 
and there are many who regard it as discreditable to the 
sanitary arrangements of this capital. 

‘* If the cleansing of the streets is continued to be done 
on the present principle, there is an obvious remedy for the 
evils complained of, provided the necessary expense is 
incurred. Suppose, for instance, it is required to have the 
whole of the streets in the parish cleansed by a certain hour 
in the morning (say I0 o'clock), all that would be neces- 
sary would be to employ a sufficient number of men to 
sweep the mud and dirt from the streets before that time, 
and to make it imperative upon the contractor to remove 
it; but the cost of providing such a staff would be serious. 
In cleansing thoroughfares, ee those of great traffic, 

and efficiency are of the first importance; any 
scheme, therefore, to be proposed for the better cleansing 
of the streets must have regard to such results. One 
method which I venture to suggest, by which this might 
be effected would be by fixing in each of the principal 
streets of the parish a number of hydrants, at convenient 
distances apart, to which suitable lengths of hose-pipe 
could be attached. By this arrangement, the whole length 
of a street could be thoroughly cleansed in a compara- 
tively short time, and after the street had been washed by 
the application of water in this manner, and swept by an 
India-rubber broom or squeegee, made on the principle of 
the present horse-scraper, so as to remove any wet or 
moisture from the surface, it would be rendered perfectly 
dry and free from every description of filth. 

** Under existing arrangements, the sweepings of the 
streets (as before stated) are removed by contract, and it 
is naturally the object of the contractor in performing this 
work to avoid as mach cartage as possible ; consequently, 
in wet weather, the mud and slop are often either left at 
the sides of the streets, or are, as is frequently the case, 
when opportunity offers, swept into the gullies. The 
adoption of the hose-pipe, however, would dispense almost 
entirely with scavengers, and also with the annoyance and 
labor of cartage ; for, by the application of water, the 
eweepings of the streets would be put in such condition as 
to cause them to pass off immediately into the sewers. 

‘** The passing of this liquefied mud through the sewers 
might be considered objectionable, as being likely to choke 
them up. I ama of opinion, however, that, so far from 
creating any st ge in the sewers, the operation would 
be most beneficial, as it would have the effect of flushing 
them. This hose or jet systemis not new; and Mr. Hey- 
wood, the City Engimeer, who tried it, states with refer- 
ence to the effect it had upon the sewers that ‘during the 
experiment in street-washing I had the gullies and sewers 
within the city carefully examined from time to time, when 
they were found to be not only as clean as they had pre- 
viously been, but, if anything, cleaner; and, indeed, I 
think that if the surfaces of the city pavements were 


cleansed by water alone, both gullies and sewers would be 
cleaner than at the present time, for, as before stated, 
much dust or dirt is now swept iato them in such condition 
that the usual current does not readily move it, whereas, 
if the streets were daily washed, nothing would go into the 
sewers excepting that which tound its way there by reason 
of its fluidity.’ 

‘* Where the streets are paved as in the city, no reason- 
able objection could be raised to the adoption of such a 
system ; with macadamized roads, however, it might be 
different. Under any circumstances, the hose-pipe would 
have the effect of thoroughly cleansing the streets of all 
their impurities, no matter what might be the nature of the 
pavement or the condition of its surtace ; and it would be 
equally applicable and effective in all weathers, frost ex- 
cepted. Under the present arrangements, and during dry 
weather, it is at times quite impossible to remove the dust 
and dung, etc., which accumulate in the streets, and which, 
as I have already stated, under certain conditions are the 
cause of offensive smells. To in part mitigate this nui- 
sance, I have caused the streets to be swept during the 
early hours of the morning ; and although this has gener- 
erally speaking been, to some extent, successful, it cannot 
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at all times be performed with good effect, for in certain - 
seasons the ground is during the early morning so damp 
from heavy dews that sweeping alone fails to remove the 
dry dust and other offensive matter from the surface of the 
streets into which they have been firmly trodden. For 
the past two summers I have had the principal thorough- 
fares washed twice a week, and the result has proved so 
beneficial that during the excessively hot weather of last 
summer I had not one single complaint. Such a system 
of street cleansing would be the most successful method 
ape as cleansing by water produces a perfect state 
of cleanliness, by the removal of all decomposing matter. 

‘* Failing this scheme, the only other method I can sug- 
gest is by making provision in the streets for the reception 
of the sweepings during the wet weather, which is quite 
practicable. The quantity of slop or mud swept from the 
macadamized roads on a wet day averages in this district 
from four to five loads per mile. In certain streets, of 
course, the quantity to be removed would be greatly in 
excess of this ; but these would be the exception. All that 
would be required, therefore, would be to construct in each 
street a receptacle of sufficient capacity to contain the 
slop swept from its surface, and as the quantity to be 
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allowed for is small compared with the entire length of the 
street, this might be effected by a very simple arrange- 
ment—namely, the construction of a sufficient number of 
troughs in each street, at convenient distances apart, placed 
alongside the curb, and underneath the channel way into 
which the mud on the streets would be at once swept, and 
whence it could afterwards be carted. The great advan- 
tage of this would be that in sloppy weather the whole of 
the mud and dirt swept from the surface of the streets 
would be immediately removed out of sight. The recep- 
tacles might be made fixed or movable as required, and 
constructed so as to present no unsightly appearance ; in 
fact, they would in appearance exactly resemble a length- 
ened street gully, except that provision would be made to 
prevent the entrance of storm-waters. Ina thoroughfare 
like Park Lane, for instance, which on a wet day yields 
about thirty loads of slop, thirty of these receptacles, 
placed at suitable intervals, each seven feet long by two 
feet wide and two feet deep, would be ample for the recep- 
tion of the accumulated slop of the entire length of road- 
way. Thecontents would be removed in carts at leisure, 
either during the day or at night. Under existing 
arrangements the time occupied in filling a cart varies from 
twenty minutes to half an hour according to circumstances. 
By the proposed arrangement a cart could easily be filled 
in half the shortest period now required. 

‘‘ Failing both of these suggestions the only other alter- 
native is to increase the number of horse-sweeping 
machines, and make it binding under heavy fines upon the 
contractor to remove the whole of the mud as quickly as 
it is swept from the surface of the streets. A man with a 
broom will sweep about 3,000 square yards a day ; a man 
and horse with rotary sweeping-machine will sweep an area 
ten times as great—namcly, say 30,000 yards. 

‘In addition to and in connection with either of these 
systems the erection of ‘orderly bins’ along the sides of 
the principal streets to collect the horse-dung and other 
matter which accumulates during the day would be of 
much use and greatly assist the work of cleansing. 

‘“In Paris the sweepings of the streets are not removed 
in carts as is the system here. There the London ‘slop’ 
-cart is unknown, the refuse and mud is not permitted to 
remain on the surface of the streets, but is, with the aid of 
water, swept directly into specially-constructed sewers. 

‘The conclusions resulting from the foregoing may 
be recapitulated as follows : 

‘* First—The work of repairing and maintaining the 

rish roads would be more ecomically and efficiently per- 

ormed by having ample accommodation for the storage of 

road material ; by the employment of able-bodied laborers ; 
and by discontinuing the use of macadam in all leading 
thoroughfares. 

** Second—Cleansing would be more rapidly effected by 
such methods as the employment of hydrants, with recep- 
tacles for sweeping at the street sides; employing more 
horse sweeping-machines ; obliging contractors to remove 
mud as swept up; increasing the number ot parish horses 
and carts, etc., and discontinuing macadam in leading 
thoroughfares. 

(To BE CONTINUED.) 





REPORT OF THE MISSOURI RIVER COM- 
MISSION. 


THIS report for the year ending June 30, 1886, contains 
among other things some valuable information as to 
methods of work ; among the novelties being the intro- 
duction of steel tapes for accurate measurements, reported 
on by First Lieutenant Thomas A. Bingham and Assistant 
Engineer O. B. Wheeler. The mean probable error on a 
base line 9,712 feet long was I in 1,250,000. On another 
base 7,923 feet long the probable error was I in 140,000. 

The adjusting apparatus for the use of the tape in 
measuring is also illustrated, together with its use, by 
photo-lithographs. 

A standard gauge has been very successfully used for 
tide-gauge readings from bridges. It is arranged with a 14- 
pound weight suspended by a steel wire cord, /-inch in 
diameter, passing over a grooved sheave, which is attached 
by a lag-screw (on which it turns) to a track-stringer or 
other bridge timber. Tothe other end of the cord is 
attached a turnbuckle and lock-nut for taking up the 
stretch. A gauge-rod is attached horizontally to the 
stringer, with its zero properly adjusted, so that when the 
weight is lowered so as to touch the water the reading can 
be at once taken. This is reported on by Mr. A. H. 
Blaisdell, Assistant Engineer. 

Mr. D. W. Willman, Assistant Engineer, reports on 
details of leveling and triangulation, organization of 
parties, method of fixing triangulation stations, and bench 
marks, etc. 

The method used of leveling across rivers is described 
by means of which the results obtained are within a prob- 
able error of 0.0007 foot. 

The Commission give details of successful work accom- 
plished in stopping further caving of banks by the use of 
mattresses covered with stone. ‘hese reach 60 to 75 feet 
below low water and from 30 to 60 feet up the banks 
above it and seem to be permanent. 





They outline their plans for the future, ani recommend 
an appropriation of $1,000,000 annually. The design a- 
tion in the act of appropriation of a series of points where 
work must be done under altmited appropriation is justly 
criticised, as it is a simple waste of money to have a piece 
of work incomplete at the end of a season. The surveys 
of the river are still incomplete, some 2,000 miles remain- 
ing to be surveyed, which will require an expenditure of 
$165,000 more. 

Lieutenant Bingham also reports on the commerce of 
the river, and the great advantages to result from syste- 
matic improvement of the navigation. He makes the fol - 
lowing very pertinent obse rvations : 

‘* It is easy to see how by discriminations between local 
and through tariffs—added to the fact that the country 
along, or railroad, is to a great extent vassal to it—rail- 
roads can, by their combination, ruin the trade of a single 
highway. But it is not in these ways only that railroads 
have succeeded in practically suppressing the Missouri 
River traffic. The dridges are the obstacles to river 
trade. 

‘‘ The advantage of a water route liesin the huge cargoes 
of barges that can be guided by one tow-boat. Ina tor- 
tuous and swift stream, a large tow is difficult to handle at 
all times, but when the dangers are increased by a number 
of bridge-piers, not only blocking the highway, but giving 
rise to currents and eddies which not infrequently affect 
the river channel, the difficulties become so great that 
there are at present no barges run on the Missouri. Yet 
with the proposed channel of twelve feet barges could 
largely be used in spite of bridges.” ‘‘ The rivercan be so 


improved as to be permanently passable for huge fleets, 
and the saving (in freights) in one year would more than 
pay for the improvements.” 

From the census of 1880 it is estimated that a saving to 
the producers of $22,000,000 would be made for that one 
year by a properly improved river route, and this is more 
than twenty times the amount asked for by the commission 
for a year’s expenditure. 

Such figures as these are very suggestive, and it is only 
by constantly keeping them before the people that public 
sentiment can be educated to a proper appreciation of the 
immense benefit there is yet to accrue to the commerce ot 
the country by a judicious expenditure in improving the 
waterways which Nature has so liberally provided. 


“SIGNS IN THE HEAVENS.” 


AFTER listening to a recent sermon, entitled ‘‘ Are 
Miracles Wrought Now?” it occurred to the writer that 
by means Of a powerful stereopticon apparatus directed 
vertically upwards it might be possible on a dark night to 
cast a picture on low clouds that would be reasonably dis- 
tinct to observers directly beneath it. Consultation with 
an expert in such matters has confirmed the impression of 
its possible feasibility, and the suggestion is given for 
what it may be worth. 

It is hoped that nobody will mention this to the 
proprietors of washing compounds and patent medicines. 
It is bad enough to meet their advertisements at every 
turn on rocks, fences, and chimneys, but to walk out at 
night under a canopy of detergents and liver pills is a 
prospect too painful to contemplate. 


MANY years ago, when the electric light was a new 
thing, it was exhibited on Boston Common, and pictures 
were thrown by it on the fountain in the Frog Pond, 
which were quite plain to observers on a line with the 
electric-light apparatus. 


THE NEW YORK QUARANTINE ESTABLISH- 
MENT. 

THE following is the report prepared by the Committee 
of the Academy of Medicine who were requested by 
Mayor Hewitt to make an investigation of the condition 
of the Quarantine Station of this port. This committee 
consisted of Dr. C. R. Agnew, Dr. E. G. Janewey, Dr. 
A. Jacobi, Dr. Richard H. Derby. The committee were 
accompanied by Dr. Herman M. Biggs, of the Carnegie 
Laboratory, Dr. Prudden, of the College of Physicians 
and Surgeons of this city, President James C. Bayles, of 
the New York Board of Health, and State Enginner El- 
nathan Sweet. They also secured the services of Mr. F. 
N. Owen, Mem. Am. Soc. C. E., to report upon the san- 
itary engineering features of the Station, and make sug- 
gestions regarding the necessary improvements. 

Mayor Hewitt requested the committee ‘‘to make an 
early examination of the Quarantine establishment, to 
point out its defects and its requirements, in order to 
bring it up to the highest ideal standard of modern scien- 






































tific and medical knowledge; to estimate the amount 
which will be required to be appropriated by the State, in 
order to complete the necessary improvements, and gen. 
erally to suggest whether the city of New York should 
provide any further temporary hospitals in case there 
should be an outbreak of cholera in our midst.” When 
the committee made its first visit to Quarantine, on Sat- 
urday, December 19, President Bayles, State Engineer 
Sweet, Dr. Biggs, of the Carnegie Laboratory, Dr. Prud- 
den, of the College of Physicians and Surgeons, and 
Frederick N. Owen, engineer of Columbia College, accom- 
panied them, and Drs. Biggs and Prudden were made 
members of the committee. The report is as follows : 


‘* The first point reached in the explorations was Hoff- 
man’s Island. It shoulu be remembered that the Quar- 
antine establishment, port of New York, consists of the 
landing station at Clifton, Staten Island, where vessels 
arriving receive the official inspection of the Health 
Officer; and two miles below this station, in the Lower 
Bay, two islands, artificially made of rip-rap and sand Ail- 
ing. The more northen of these islands, called Hoffman, is 
about two acres in extent ; the more southern, near a mile 
distant from the former, is two across and one-half in 
size. Hoffman Island, in the system of Quarantine, is 
the place of detention. Off it detained vessels are an- 
chored in the roadstead and exposed there to heavy seas 
when the wind is on the coast. To this island passengers 
and their baggage are taken from detained vessels by a 
small steam-tug when, in the opinion of the Health 
Officer, their detention is made necessary by prevalence 
among them of infectious diseases, or when such diseases 
shall have existed on the ships in which they have arrived. 

‘* The sick are sent immediately to Swinburne Island. 
to the hospital buildings which exist there. 

‘“{t is proper here to say that the Quarantine property, 
land, buildings, and plant generally owned by the State of 
New York, is in the custody of a body called the Com- 
missioners of Quarantine appointed by the State and 
responsible to it. The Health Officer of the port, 
appointed by the Governor of the State and confirmed by 
its Senate, has no other control of the property and sta- 
tions than thatof police. He may use it without addition 
or modification, and so far only as may be necessary to 
enable him to discharge his duties in preventing the intro- 
duction into the port of New York of contagious diseases 
or infectious substances. In regard to the question 
whether Quarantine property and affairs should be under 
the jurisdiction of a National Government rather than a 
State Government as now, the committee is not called 
upon to express an opinion. The- committee deems its 
business to be to point out such defects of the Quarantine 
establishment as are plainly apparent and easily remedied ; 
to advocate such improvements in the plant at Quarantine 
as would render it a sufficient safeguard for the port of 
New York and the country at large if administered in a 
scientific manner. 

‘‘As a related matter we would allude to the possible 
effect produced upon the business interests of New York 
and the country at large if cholera were permitted to 
invade the dense population of the city. Itis estimated 
that $100,000 a day is received by those hotels in the city 
of New York from which people would flee if an alarm of 
cholera existed here. The amount of money received 
over the counters of shops from those who frequent the 
city to buy its innumerable wares cannot be estimated. It 
is millions. Hundreds of millions are annually produced 
in values in our various factories. To disturb the peace 
and industrial interests ot the city by permitting the irrup- 
tion of cholera through defects in quarantine would inflict 
an injury upon business beyond computation. The time 
consumed in reaching San Francisco by railroad is about 
that of the possible maximum period of incubation of 
cholera. The germs of any of the contagious diseases 
admitted into the port of New York by inadequate quar- 
antine might be conveyed to any portior of the United 
States, fructifying as they went. Every citizen of the 
United States and British provinces has therefore a per- 
sonal interest in the condition of the New York quaraatine. 
The existence of cholera in New York would cause the 
entire country to quarantine againstthe city. In this way 
inter-state commerce would be paralyzed or seriously 
embarrassed. As regards the effect upon the health and 
death-rate of the people we cannot even surmise, as that 
question would turn upon the efficiency of sanitary police. 
The law of cholera, its propagation, limitation, and 
extinction are so well understood that the disease may be 
said without presumption to be subject to scientific pre- 
vention or control. 

‘* With these few preliminary considerations your com- 
mittee would now, in a cursory way, call attention to 
some of the manifest defects in the Quarantine establish- 
ment. In so doing they expect only to prepare the way 
for a thorough study of the subject. Thus steps may be 
taken to induce the Legislature, under appropriate law, 
to grant money enough to make Quarantine what it should 
be. The plans to do this should be speedily prepared by 
the State officers. If there is neglect in this matter and 
cholera, which has threatened to invade our port for more 
than three years and has recently been brought to Quar- 
antine, should appear in the spring, and, favored by warm 
weather, pass an imperfect quarantine and reach New 
York City or Brooklyn, or possibly extend beyond to near 
or remote places, public opinion would seek out the biame- 
worthy and visit them with a condemnation which no 
seclusion would be deep enough to smother or mitigate. 


1888. 





THE ENGINEERING AND BUILDING RECORD. 87 








‘* The ground on Hoffman Island is soft, uneven, full 
of recesses in which water, refuse, etc., will be retained 
without any chance of their being cleaned. The wood 
walks are in the worst possible condition, interrupted, 
broken, rotten. The rip-rap of only one-half of the island 
is now supported by an inside wall of cement. 

‘‘The present buildings used for the residence of the 
people quarantined are hardly adapted for their purpose. 
They should be razed or remodeled. 

‘* There is now almost no adequate separation of ages, 
sexes, or families. No suspected groups can now be 
isolated. There is no opportunity at all to separate those 
who may be amply able and willing to pav. There is no 

roper accommodation, bedsteads, bedding, tables, forks, 

ives, spoons, plates, or towels. As an evidence of the 
hardships caused by want of means of isolation a steamer 
is at present detained at Quarantine owing to the passengers 
and crew having been exposed to small-pox. Theycannot 
be taken to the island, as there is no subdivision of the 
hospital of observation. 

‘* The supply of water is insufficient, and warm water is 
almost entirely wanting. 

‘* Sor a population now there of more than five hundred 
persons there are about four water-closets, each closet 
having three or four hoppers, some of which are not 
flushed at all, and all of which are old, badly constructed, 
and out of repair. 

‘*The cleaning and disinfecting plant is entirely inad- 
equate in extent and efficiency, thus making it impossible 
to cleanse the persons of the quarantined or disinfect their 
luggage, either expeditiously or thoroughly. 

‘* The ‘sulphur-room’ should not be where it isand as it 
is; for, being on the main floor of a building occupied by 
masses of the quarantined, the latter are constantly ex- 
posed to fresh infection from clothing brought in to be 
disinfected and to the fumes of sulphurous acid when the 
door of the sulphur-room is opened. 

‘* The island must be protected against the inroads of 
the sea. This may be done as may seem best to the State 
Engineer : 

““First—The rip-rap wall extending around the island 
should be made smooth and even to the water’s edge. 

‘* Second—The concrete wall, extending at present only 
part way around the island and inside the rip-rap, should 
be completed. 

** Third—A solid wall of masonry, with smooth surface 
and steeply sloping, should be laid on the face of rough 
stones, either on the line of or within the existing rip-rap. 

**Fourth—A low wall might be built within the rip-rap, 
capped with stone or granite curbing, on which a broad 
walk should be constructed around the island. 

‘An iron fence on the outer edge of the wall should 
extend entirely around the island, in order, first, to sepa- 
rate the occupants of the island from the rip-rap, and, 
second, to prevent access of strangers to the island. 

“‘The surface of the island should be cemented or 
asphalted, and should be raised sufficiently above the 
exterior wall to allow of good drainage, It should be 
smooth and hard to allow of thorough cleansing and prevent 
the lodgment of filth or germs. 

‘*The docks should be reconstruced and twoin number ; 
the floorings made non-absorbent with concrete or asphalt. 
One should be for general use and the other exclusive for 
the disenfectant plant. A covered landing stage should 
be constructted on the former, from which the sick in 
stretchers could be transferred to boats. A covered way 
should be provided from this dock to the large buildings 
and hospitals. It would be weil to have a hand car, rails 
to be laid from the dock to the buildings. 

** The surface of the island outside of buildings should 
be divided by a wall or iron fence into two distinct 
portions : 

**A.—The part adjacent to the boat landing should be 
used for disembarking, disinfection, etc., and on this 
should be placed the cook-room and dormitory for 
employees and all other administrative appurtenances. 

‘* B.—The remainder of the island should be divided by 
walls into approximately equal areas, corresponding to 
the groups ot people, each with a water front, and each 
one of these areas should be in communication with one 
only of the sets of apartments occupied by the separate 
groups of people. 

**It would be advisable to separate each of these yards 
from the water front by an open iron fence so as to leave 
a walk of about ro feet in breadth around the island exclu- 
sive of the administration area. There should be on the 
outer or seaside of this wall another iron fence around 
the entire island. 

**The present administration building, if retained, and 
one of the largest buildings must be remodeled to answer 
for a new administration building, a disinfecting build- 
ing and a storehouse. 

‘* If the present large buildings are to remain the roof 
should be repaired ; each main floor should be subdivided 
into two or more portions by solid partitions to allow the 
grouping of the inmates according to age, sex, and rela- 
tionship ; each apartment should have a separate entrance 
and be thoroughly ventilated. This method should be 
condemned, however, unless absolutely unavoidable, as 
poorly-ventilated apartments would result. The best plan, 
and, in the opinion of the committee, the only sanitary 
one, would be to construct new fire and filth proof build- 
ings, tearing down the old ones as speedily as possible ; 
or, if need be, one at a time. 

“* The present administration building should be remod- 
eled or a new one erected. It should contain the medical 
officer’s apartment (who should also be superintendent) 
and quarters for an engineer, and with private kitchen ; 


also an extension in one of the docks, with a furnace suit- 
able for burning actually infected articles brought in by 
passengers, kitchen refuse, etc. 

‘‘ Separated from these apartments there should be a 
large kitchen, with accommodations tor cooking meals for 
800 or 1,000 persons; rooms for the attendants; boiler- 
room containing at least two boilers for adequate power 
and security in case of accident to one ; engine, pumps, 
and apparatus for electric lighting ; the sleeping and liv- 
ing rooms for the employees, with three rooms for the 
resident physician, may be placed in a separate building. 

‘* There should be a small isolated building, easy of 
access to the dock, where persons taken suddenly ill could 
be at once placed prior to their removal to Swinburne 
Island. It should contain at least four rooms to admit of 
the separation of the sexes and of diseases, 

‘‘ The main buildings should be on the pavilion plan, 
of brick and iron, with two stories. Each should have a 
central hall, from which wings should radiate at right 
angles. These wings should constitute rooms capable of 
giving 500 cubic feet of air to each adult or every two 
children, and of a size to accommodate twenty-five per- 
sons, with an extreme capacity of forty or fifty. 

‘“A separate set of rooms should be provided for cabin 
passengers and those who could pay for better accommo. 
dations. [Here follow ordinary recommendations as to 
isolation of classes, construction of walls and floor in non- 
absorbent materials. cellar ventilation, drainage, water- 
closets, lavatories, laundry, furniture, table utensils, meals, 
temporary suits of clothing to be used by emigrants while 
their own clothes are being disinfected, and towels. ] 


‘* The disinfecting plant should be situated in a separate 
building near the water’s edge. Theplant should consist 
of two or more large iron chambers lined with steam-pipes 
connected with a superheater, so that a dry temperature 
of at least 220° could be easily obtained. It should be 
arranged so that moist steam under fifteen or twenty 
pounds pressure could be introduced. The room in which 
the chambers are placed should be divided by a non- 
absorbent partition, and the materials to be disinfected 
should be separated at one end and removed from the 
other, this handling to be done by separate people. 
[Storage warehouses and the water-supply here received 
attention. | 

‘*It would be wise to fill up the present cisterns and 
construct new ones. * * * It would be well to pro- 
vide for an emergency by having a large reservoir to which 
water could be brought in case of emergency. Water for 
drinking and cooking might be brought by boat from 
Croton supply. [Amusements, the advisability of having 
a skilled resident medical officer as Superintendent, etc., 
are here treated. Then, the recommendations are turned 
to Swinburne Island, where improvements are suggested 
in the approach from Hoffman Island;; in thenumber and 
accommodation for attendants ; in the height and ventila- 
tion of the pavilions ; the water-closets; the means of 
disinfection, which should be similar to those recommended 
for Hoffman Island ; in the morgue and in the means of 
disposing of bodies of the dead, All the buildings on both 
islands should be fire-proof. ] 

‘‘His Honor the Mayor wishes the committee to esti- 
mate the amount which will be required to be appropriated 
by the State in order to complete the necessary arrange- 
ments. * * * To comply fully with the request, the 
committee would say that a commission should be formed, 


| to consist of the State Engineer, the Superintendent of 


Public Works, the Mayor of the city of New York, the 
Mayor of Brooklyn, a representative from the New York 
Board of Health, the Health Officer of the Port, and the 
Commissioners of Quarantine.” 


Civil and Sanitary Engineer Frederick N. Owen recom- 
mends improvements in the line of the foregoing report. 

Mayor Hewitt, after digesting the report of the com- 
mittee, sent the following communication to Governor Hill 
on the subject : 


MAyor’s OFFICE, NEW YorK, December 31, 1887. 
To the Governor : 


Sir: As you are aware, during the last summer and fall 
several ships arrived in this port from the Kingdom of 
Italy on which cholera cases were found to exist. Nat- 
urally very great apprehension of danger was excited in 
the public mind, and the quarantine arrangements of this 
port became the subject of much anxiety and some exam- 
ination. A committee of the College of Physicians of 
Philadelphia made a very careful investigation of the 
provisions under the control of the Commissioners of 
Quarantine for preventing the spread of contagious dis- 
eases. ‘The report of this committee was so unvavorable 
that I deemed it to be my duty to ask the Board of Health 
of this city to prosecute the investigation and to invite a 
committee of the New York Academy of Medicine to make 
a thorough examination of the Quarantine establishment. 
This duty*has been performed by Drs. C. B. Agnew, E. 
G. Janeway, Stephen Smith, A. Jacobi, T. Mitchell Prud- 
den, Herman M. Biggs, and Richard H. Darby, physi- 
cians well known in the profession, and some of them 
specialists of great distinction. 

I have now the honor to transmit herewith the report of 
this committee, with the accompanying documents. It 
discloses a condition of affairs which calls for the imme- 
diate action of the Legislature. It is evident that neither 
this city, nor the State, nor any other portions of the 
Union, are free from the dangers of the spread of con- 
tagious diseases, unless the Quarantine establishment at 
this port, under the control of the State authorities, is at 


once reformed and reconstructed. The danger of delay is 
too imminent to admit of any postponement whatever. I 
have, therefore, the honor to request that you will transmit 
this report to the Legislature and recommend such action 
as will secure adequate provision against the dangers of 
contagious diseases which will be liable to break out as 
soon as the warm weather approaches. It is not proper 
for me, as Mayor of this city, to suggest the mode of pro- 
cedure which the State ought to take in reference to this 
Pa demand for the removal of the danger in our 
midst, but if, in the wisdom of the Legislature, a commis- 
sion shall be formed to rebuild the establishment so as to 
bring it up to the highest ideal standard of modern scien- 
tific and medical knowledge, I can assure you of the co- 
operation of the city authorities, and particularly of the 
medical profession, who have shown themselves to be fully 
alive to the dangers of the situation, which cannot be ex- 
aggerated. I have the honor to be, very respectfully, your 
obedient servant, ABRAM S. HEwITr, Mayor. 


THE ENGINEER'S RECOMMENDATIONS, 
REPORT OF F. N. OWEN. 


Hoffman Island.—1, Removal of all timbering and the 
rip-rap breakwater to the level of low water of spring 
tides ; on the foundation thus made to erect a concrete 
sea-wall the entire circumference of the island. 

2. Remove the present defective docks and construct a 
single pier on the channel side of the island of sufficient 
length to allow the quarantine boat toreach it at all stages 
of the tide. 

3. The thorough disinfection of sewage before it passes 
to the waters of the Bay. 

4. The removal of the present ‘' barracks” and the 
construction of suitable buildings provided with the most 
approved means of ventilation, heating, drainage, etc. 

5. The buildings should be lighted at night by elec- 
tricity. 

6. Water-closets and lavatories should be in semi-de- 
tached buildings. 

7. Water should be supplied in great abundance, either 
by a pipe under the bay from Staten Island ; by a driven 
well on the island, or by large elevated storage-tanks sup- 
plied from water-boats. 

8. An isolated building should be built for disinfection, 
both by steam and sulphur, and so arranged as to effect- 
ually separate the infected from the disinfected articles. 

g. The entire surface of the island shouid be paved with 
either asphalt or concrete. 

Swinburne Island.—1. A dock should be built on the 
channel side of the island so that the quarantine boat may 
reach it at all stages of the tide. . 

2. The hospitals should be raised sufficiently to allow 
the free circulation of air beneath them, 

3. Adequate means for the proper heating and thorough 
ventilation of the various wards should be provided. 





THE DIFFERENT VARIETIES OF THUNDER. 
STORMS, AND A SCHEME FOR THEIR 
SYSTEMATIC OBSERVATION.* 


BY THE HON. Rk. ABERCROMBY. 


THE author shows that there are at least three distinct 
types of thunder-storm in Great Britain. The first, or 
squall thunder-storms, are simply squalls associated with 
thunder and lightning, which fly nearly with the surface 
of the wind. These form on the sides of primary cyclones. 
The second, or secondary thunder-storms, are associated 
with secondary cyclones. These move against the surface 
of the wind and are very rarely aceompanied by squalls. 
Very little is known of the nature of these squalls, though 
they are the commonest type of thunder-storms in Great 
Britain. The third, or line thunder-storms, are apparently 
of a totally different nature. They take the form of long, 
narrow bands of rain and thunder, perhaps 100 miles long 
and only five or ten broad. They cross the country 
rapidly nearly broadside on. These are usually preceded 
by a very violent squall. The squall which capsized the 
** Eurydice” was of this type. The air in thunder-storms 
seems to circulate round a long horizontal axis, which 
would lie in the direction of the thunder-storm instead of 
round a short and nearly vertical axis, as in cyclones. 
The outline is given of a proposed scheme for the syste- 
matic observation of thunder-storms in England, by which 
it is hoped that the mechanical nature of the circulation of 
the air in every kind of thunder-storm may be discovered. 
It is also shown that if that particular kind of thunder- 
storm which is not associated with any distortion of 
isobaric lines can be worked out, a kind of rain 
could then be successfully forecast which is now very 
rarely announced. Forecasters now have to depend almost 
exclusively on synoptic charts of isobaric lines. To this 
extent they fail; but it is hoped that observations in the 
form and motion of clouds may be found to indicate the 
approach of rain when the barometer shows nothing. 





* Abstract of a paper read before the British Association Meeting 
at Manchester, September, 1887, and published in the Electrician. 
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SOME DETAILS OF WATER-WORKS CON- 
STRUCTION. 
_ No. VI. 
(Continued from page 23.) 

BY WILLIAM R. BILLINGS, C. E., 
Superintendent of Water-Works, Taunton, Mass. 
SERVICE-PIPE. 

By common consent and general usage, the term service- 
pipe is applied to the tube which conveys water from the 
street-main to the premises on which it is to be used. In 
the majority of cases the service-pipe proper ends just 
inside the cellar wall, and the term house-pipes is a suitable 
one to apply to the tubes which convey the water from that 
point to the various fixtures in the building. 

There seems to be substantial agreement among those 
best qualified to judge that lead is the most suitable mate- 
rial for service-pipes, but in spite of this the first cost of 
lead pipe and the popular prejudice which is often found 
against it has prevented its adoption in many recently con- 
structed works. This is not the place for a thorough dis- 
cussion of the subject, but those who care to follow it are 
referred to a paper by Mr. Walter H. Richards, C. E., 
Engineer and Superintendent of the New London, Conn., 
Water-Works, which was published in the transactions of 
the New England Water-Works Association for 1884, 
and to Professor Nichols’ ‘‘ Water-Supply from a Chemi- 
cal Standpoint.”’ 

Lead pipe is to be preferred because it is the most dur- 
able, the most easily worked, and the smoothest pipe now in 
the market. Its substitutes are plain wrought iron, tarred 
or enameled wrought iron, galvanized iron, and wrought 
iron lined with cement. 

One’s choice really lies then between lead pipe and 
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the question as to its heaithfulness, leaving only the ques- 
tion of cost to be considered, and upon this latter point 
Mr. Richards’ paper referred to gives some interesting 
figures. 


TAPPING. 


_ Except for special reason, a main should not be tapped 


' for service-pipes until it has been filled, and, better still, 


if possible, not until it has been thoroughly flushed. 

Cast-iron pipes must be entered by means of some sort 
There are several machines for this 
work upon the market, and one will not make a mistake 
in buying any one of them, provided it is offered by trust- 
worthy parties. It is well to bear in mind, in selecting a 
machine, that it is to be carried about, and perhaps 
knocked about ; that it is to be used in all sorts of trenches, 
wet and dry, muddy, sandy, and rocky, and, therefore, 
that it should be light, strong, simple, and with as few 
wearing parts to collect sand and grit as possible. It will 
be well for any man who taps a pipe under pressure for 
the first time to choose, if he can, a section which can be 
easily shut off, for it will be nothing strange if he has to 
shut down and take off the machine to get the cock into 
the pipe. Printed directions for operating are furnished 
with each machine, and a week’s work will make one inde- 
pendent of them. 

That which is screwed, soldered, or driven into the 
main pipe is the corporation cock; at the sidewalk we 
have the curb or sidewalk cock, and just inside the cellar 
wall should be placed the house shut-off, or stop and waste 
cock. 

In the early days of the Boston Water-Works sidewalk 
cocks were not used, and to shut off the premises wholly 
from the main the Water Deparment was obliged to dig 
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FIGURE 20, 


wrought-iron pipe with some protecting coating. Tin- 
lined lead pipe is not, to the writer's way of thinking, 
worthy of much consideration. The tin lining is thin and 
easily broken in working, and if the lead be exposed at any 
point the chance for some galvanic action, followed by the 
formation of lead carbonate or lead oxide, is too great to 
be taken. If any combination of chemical and physical 
reasons in some special case should render lead pipe unad- 
visable, a perfect though expensive substitute may be found 
in pure block-tin pipe. 

The experience of every city and town which uses lead 
for service-pipe is, so far as I can learn, that a thin brown- 
ish insoluble coating soon forms on the interior walls of 
the pipe, and then all further action ceases. The cities of 
New York, Philadelphia, and Boston; Worcester, New 
Bedford, Fall River, in Mass.; Denver, Col.; Atlanta, 
Geo.; Chicago, IIl.; Wilmington, N. C., to go no further 
in this country, and Glasgow and Manchester abroad, use 
lead pipe, and this consideration would seem to dispose of 








down to the corporation cock. This condition of things 
was unsatisfactory, and, under the direction of Assistant 
Engineer Brackett, sidewalk cocks are being inserted. 

As to the house shut-off just inside the cellar wall, there 
seems to be no good reason why the Water Department, 
or the water company, should furnish that, except to secure 
uniformity and a first-class fixture. That there should be 
a good, sound, easy working shut-off cock at that point 
there is no sort of doubt, but who should furnfsh it may 
be left as an open question. In Taunton it is furnished 
y the consumer. 

Referring to Fig. 20, which represents the particular 
pattern of corporation cock, with full 3{-inch way, de- 
signed by the writer for use upon the Taunton Water- 
Works, the end M is the end which is screwed into the 
main, The general form of this end. is the same no mat- 
ter what is used for service pipe. Something is saved in 
the cost of manufacture by using the same thread at S 
and M. Eleven, twelve, fourteen, or sixteen threads to 


the inch are admissible, but fourteen has been found to 
give good results in the practice of the writer. At the 
end S and in the parts immediately following there is 
room for great variation in form and method. With the 
nut # (shown also in section) and the tail-piece forming 
a ground union joint at the end S, this form of cock 
may be used (1), with lead service-pipe by making a wiped 
joint or a cup-joint between the lead pipe and the tail- 
piece ; or (2), with any kind of wrought-iron service-pipe 
by joining on to the tail-piece a short piece of lead pipe, 
perhaps 18 inches, just as if the service were to be of lead 
pipe, and then, by attaching a soldering nut, as. shown, 
and continuing the line with screw-joint pipe. 

There is a form of corporation cock in the market in 
which the end S has a female connection so that wrought- 
iron pipe may be screwed directly to the cock without the 
intervention of lead pipe, but this form cannot be recom- 
mended for general use, because the flexibility of lead pipe 
is needed to insure safety aga‘nst overstraining from set- 
tlement in the trench. 

In addition to the joints made with lead: pipe by wiping 
or cupping. there is one which may be called the com- 
pression-joint. Some regard this joint as to be preferred 
to any joint which depends upon solder, but the writer's 
experience does not lead him to take this view of it. 

The compression-joint was in use a few years ago in 
Taunton, but was abandoned for a cup-joint. The cor- 
poration-cock then in use was shaped at the end S like the 
projecting part of N in the compression-joint shown in Fig. 
20, and tightness was secured by scraping the outside of 
the lead pipe to a reasonably smooth surface, so that the 
cone-shaped nut would draw the lead pipe firmly over the 
conical projection ; the lead pipe having been first spread 
by driving in a solid plug. | 

It is evident that this principle can be applied in a 
variety of ways, and that castings can be designed to fix 
any combination of materials. For example, the cup joint 
in Fig. 20 shows how a wrought-iron service-pipe may 
be joined to a lead connection from the corporation-cock. 
The lead pipe is attached by a wiped or cup joint to the 
soldering nut, which is tapped out to receive any size of 
wrought iron or brass pipe that one chooses. 

Still another form of joint has been brought to my atten- 
tion, by Mr. J. G. Briggs, Superintendent of Water- 
Works at Terre Haute, Ind., and shown also in Fig. 
20, asa union lead joint. Mr. Briggs says the. idea is 
not anew one, but was used twenty years ago or more 
by an English company who did a large amount of work 
at Rio Janeiro, Brazil, and that in San Francisco the 
joint has been used for sixteen years with good results. 
The lead pipe is put through the brass thimble, and the 
end hammered or riveted over on a pin made for the 
purpose, and tightness secured by a washer. Lf this washer 
be of lead it will last, but it would seem as though a leather 
or a rubber washer would be too short-lived to be wholly 
satisfactory. As to the meritsof this joint the writer has 
no practical knowledge, but the fact that Mr. Briggs 
favors it would, in the vernacular of the stock market, be 
counted as a ‘‘ bull point ” for it. 

(To B& CONTINUED.) 





FLASH.SIGNALING ON THE CLOUDS. 


IN the L£iectrician of December 2 is described an expef- 
iment on cloud signaling at Singapore between two vessels 
of the British Navy some sixty miles from each other. 
Flashes of varying duration and interval forming the let- 
ters of the alphabet according to the Morse system were 
thrown. upon the clouds by an electric light. The message 
was received correctly, but the reply was not intelligible. 
Though the experiment was only partially successful, it 
suggests important possibilities, although obviously lim- 
ited by the necessity of favorable atmospheric conditions, 
a dark night and low clouds being essential. It is really 
a sort of artificial ‘‘ heat lightning.” 7 


a 
M. Ducretet has made an important improvement in 


this method of signaling by an apparatus which automat- 
ically records the signals that have been given. 





We believe that by means of the heliotrope the Morse 
signals can be flashed by reflected sunlight to an equal of 
greater distance from one mountain peak to another, and 
that this method has frequently been used by our army 
officers in their Indian campaigns, and algo to give ‘‘ sights” 
in trigonometrical surveys. 
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HOT-WATER HEATING APPARATUS IN A 
SMALL BRICK HOUSE IN BROOKLYN. 


THE following communication from ‘‘ Thermus,” 
describing a piece of work, will be found of interest: 

Sir: I herein describe an experimental hot-water appa- 
ratus fitted in the most simple manner in one of the 
numerous small! brick houses intended for one family 
now being built in New York and vicinity. These 
are now a feature of immense districts of Brooklyn, 
N. Y. These houses rent from $300 to $450 a year, accord- 
ing to circumstances and location, and are the homes of 
many thousands of small business men, professional men, 
and clerks who do business in New York and vicinity, and 
who thus have accommodations in pretty brick or brown- 
stone-front houses, all to themselves, who would be forced 
to live in apartment-houses in New York at greatly 
advanced rents. 

The drawback to these houses, however, is their method 
of heating. They are, almost without exception. warmed 
(?) with a fire-place heater in the dining-room, with a flue 
to the parlor and front bedroom. During the cold 
weather people are either forced to freeze or be suffocated 
with the nondescript half-furnace, half-stove that warms 
the dining-room and sends gas, ashes, and dust to the 
upper floors, as not one in twenty of these fire-place 
heaters are in order during the second winter, and whether 
they are in order or not the houses cannot be warmed by 
them in ordinary cold weather. Such, however, is the 
writer’s experience with two different ones, and it seems to 
be the experience of his neighbors. If much air is allowed 
to go upstairs from the heater in the dining-room, the 
draught along the dining-room floor towards the heater 
keeps one cold. No air is admitted from out of doors, so 
the advantage of fresh air cannot be claimed for them; 
they depend on the return of the air downthe stairways 
for a supply to keep up the circulation. 

Almost invariably, however, the leakage of gas is from 
the heater into the air-flues of the house. A 3-inch smoke- 
pipe is run up within the principal air-flue, and when the 
air-flue draws better than the chimney and smoke-pipe the 
inhabitants keep warm on a mixture of warm air and coal- 
gas, especially when the damper in the pipe is shut, which 
is the invariable rule at night, to save coal, by those who 
follow the instructions of the makers. Fortunately, this 
3-inch damper has a I-inch hole in its centre ‘‘to carry 
off the gas,” and, therefore, people do not die suddenly 
from coal-gas poisoning, but of the impairment of health 
from this cause there is no doubt in the judgment of any 
intelligent person who has investigated it. 

To escape this state of affairs the writer put up the appa- 
ratus shown here, and is now using it the second winter 
with a satisfaction that is beyond comparison. There is 
no patent on it and its cost is trifling, which will be given 
in detail hereafter. The radiators and boiler used by the 
writer are, presumably, patented by the maker, but as any 
hot-water boiler of the half-dozen good ones now before 
the public can be used, and flat coils of 1-inch pipe or any 
hot-water radiator can be placed in the rooms, it comes to 
the same thing ; as the principle of piping is old and is 
the property of any one who wishes to use it. 

In this case a No. 22 Hitchings hot-water base-burn- 
ing boiler was used and placed in the corner of the dining- 
room at B. It looks like a base-burning stove and takes 
up no more room. The object of the position was two- 
fold. It warmed the dining-room and brought the boiler 
very near the basement door so ashes, etc., could be 
quickly removed to the area under stoop, the usual recep- 
tacle for it in these houses. The only objection to this 
position is the length of the stove-pipe as the houses are 
now built. In the summer, however, this is taken away, 
and in the winter (with all the heat that comes from a fire 
in a hot water boiler) a Russia iron pipe five inches in 
diameter is not very objectionable. In fact, tothe man who 
had to wear his overcoat at breaktast when he depended 
on his Baltimore heater it is most welcome. 

From this little boiler, that has about fifteen square feet 
of fire surface in it, there is carried a 1 14-inch flow-pipe to 
within six inches of the ceiling. Just below the elbow there 
is taken the flow orsupply pipe for the parlor radiator, 
plainly shown in the diagram, Fig. 1, which diagram is an 
exact reproduction of every bit of pipe in the house, and, to 
a practical man, shows all there isto be seen. For the 
unpractical, however, I will explain further. After supply- 
ing radiator No. 1, the 34-inch main passes into the hall, 
or just through the partition. From there it is carried 
straight to the rear wall of house, through the basement 


hall and kitchen, reducing to 1% inches in size after 
the ‘h7sd heater is taken off, and thence carried 
1 inches to the end or fourth heater. This main 
rises all the way tothe last heater, there being about 3 
inches rise in its whole length. The return-pipe is an 
exact reprocuction of the flow-pipe, and is set side by 
side with it, the on'y difference being in where it enters 
the boiler—at the bottom. The radiators are all of the 
same size with an angle-valve tothe inlet end of each. 
They are nominally 25 square feet of surface each, 
being single-row Bundy hot-water loops, regular height, 
10 long, taken at 31% square feet of the loop, making, 
in all four, 140 square feet of surface, which Tas 
proved itself ample to warm the house when taken in 
addition with the mains and boiler. 

The upper or bedroom floor requires no heaters. Sufh- 
cient heat escapes from the parlor floor to keep it warm. 


SHOWING: PETHOD oF HEATING 
A SMALL HOUSE IN BROOKLYN BY 





A difference of about twelve degrees exist between the 
temperature of the flow and return pipe between where 
the one flows out of the boiler and the other enters it. 

The cost of such an apparatus is as follows : 


The boiler, or one of equal power, can be purchased 


and delivered for about...............00005: .. $50 
140 square feet of good hot-water radiator wil cost 

about 4o cents per square foot ........... .... 56 
The cost of mains is about $16 ...... ...... Detesas 16 
Four days’ labor, man and helper, $7.50.... ..... 30 
Smoke-pipe and zinc.......0 26... cee eee cee ee 5 


One thermometer on flow-pipe at bouler......... . 
Galvanized sheet-iron expansion tank and sundries = 5 


$165 
This is the actual cost, and does not allow for profit fora 
pipe-fitter. If, however, the consumer takes the builde1’s 
risk and contracts for labor, he can keep bis cost down to 
$175, unless things are very badly managed. THERMUS. 
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In the coldest weather, with water at 170° Fah., the win- 
dows on the upper floors can be kept open an inch or two, 
and, ordinarily, a temperature of 150° Fah. in the pipes 
keeps the house warm and comfortable, and allows for 
opening the windows, as above, for a change of air. The 
apparrtus runs day and night, and a varation of ten de- 
grees is never experienced. 

The average consumption of hard coal is less than 50 
pounds per day ;a ton a month more than doing forall pur- 
poses. With the old heater a ton would last not quite 
twenty days for all purposes. 

The houses are in blocks, thirty such houses being in 
the block this one is in. The end houses would require a 
more ample apparatus, as they have more windows and a 
greater outside wall area; for the centre ones, however, 
the apparatus described here is ample. 

The sizes of windows are marked on the plans, Fig. 2, 
and also the sizes of the rooms. 


FIGUKE 2. 
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THE EXPLOSION AT THE EQUITABLE GAS. 


WORKS. 


THE cause of this disaster, which occurred on New Year's 
eve and has been fully described in the daily press, has not 
yet been satisfactorily ascertained. but the dynamite theory 
at first advanced has been entirely abandoned. 


go. . 
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REGARDING THE MAKING OF LEAD BENDS. 
MILWAUKEE, WIs., December 27, 1887. 


Sir: As winter approaches, notwithstanding the jokes 
of the daily press, the plumbers do not feel exuberant 
over the prospect of a fortune to be made by thawing and 
repairing bursted water-pipes. One way to keep the men 
out of mischief in the long winter days is to make lead 
bends. The days of ‘‘ hand-made” traps are over, but 
as a great many 1% and 2 inch lead bends are used by 
plumbers, it would be profitable to make them. Makea 
block of wood 2 inches thick, 7 inches long, and 5 inches 
wide, in this shape, and screw it tothe bench. On the 
right of this piece, and 24 inches away, screw on a piece 
of block 2 inches thick, 7 inches long, and 2 inches wide. 
Now take a piece of 114 or 2 inch light lead waste-pipe, 
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and plug it tightly at one end with a wooden plug, fill it 
with hot sand, and plug the other end the same way. 
Some plumbers dress one end in and solder up the point, 
and after filling the pipe with hot sand, they solder a 
piece of sheet-lead across the other end, and leave a small 
air-hole in the centre, which is soldered up the last thing. 

The length of the piece of waste-pipe is immaterial, 
but two feet long is the easiest to handle. 

Heat the part to be bent over the blast-furnace so that 
it is nearly ready to melt and place it between the two 
blocks. Then bend it around tae curve of the block and 
by using a dresser a perfect bend can be made. 

The bends can be made up for overflows to baths and 
basins and kept in stock. The bends we buy cost us 
from 40 to §0 cents each, and a good plumber can earn his 
wages in the winter days making these bends. It is worth 
a trial at all events. W. G. NICHOLSON. 





MASTER PLUMBERS’ ASSOCIATION OF 
BOSTON. 


Boston, January 2, 1888. 


THE meetings of the Master Plumbers’ Association are 
now held on the second and fuurth Thursdays of the month, 
at Elks’ Hall, No. 24 Haywood Place. Yours truly, 

FRANK A. TITUS, Corresponding Secretary. 


PHILADELPHIA TRADE SCHOOLS. 


(Special Correspondence.) 
PHILADELPHIA, January 3, 1888. 


THE Trade School Committee of the Master Plumbers’ 
Association of Philadelphia have determined to open the 
school connected with the association on January ro, for 
a term of three months, and have prepared a circular of 
which the following are extracts : 

The Trade School under the auspices of the Master 
Plumbers’ Association of the city of Philadelphia will be 
opened for the season on January 10, 1858. There will be 
instruction two evenings each week ; on Tuesdays, draw- 
ing ; Fridays, shop practice. 

The shop practice will consist of : 

(t) Copper-bit work, tinning of metals. 

(2) Making straight joints. 

(3) Branch-joints. 

(4) Upright joints. 

(5) 2, 3, and 4 inch round and flange joints. 

(6) Cup-joints and seams on sheet-lead. 

(7) Lining tank (copper and lead). 

(8) Making service-boxes and lead traps. 

(9) Calking or making joints on iron pipe. 


(10) Rigging hydrants. 

Blackboard illustrations of the manner of setting and 
fitting up plumbing fixtures. 

Mental exercises in the nature of 
answers on: 

(1) The proper arrangement of drains, soil, and waste 
pipes. ’ 

(2) Trapping and ventilating of drains, soi], and waste 
pipes. 

(3) Cold-water supply-pipes. 

The lessons in drawing will consist of instruction in the 
elements of drawing adapted to the forms of various size 
of pipes, bends, branches, Y’s, T’s, etc., as applied to the 
plumbing of private and public buildings with a view to 
obtaining proper and effective drainage, showing the prin- 
ciples of syphonage, a proper understanding of which is 
essential, 

Improperly arranged plumbing plans will be given the 
class for correction in order that they may understand the 
subject. 

Only employees of members of the Master Plumbers’ 
Association will be admitted as pupils. [he charges for 
instruction, including the tools and materials, will be $3 
per term of three months, and applicants must have cer- 
tificate of appplication signed by their employer. 


questions and 


& Se 
OPERATION OF A_ SHIP'S WATER-CLOSET 
DISCHARGING BELOW WATER-LINE. 


Str: Will you explain the working of water-closets 
which on ships are often situated below the water-line? 
And oblige, N. P. 


REPLYING to inquiry of method of arranging water- 
closets on ship-board below water-line, we give a working 
diagram of a closet manufactured by A. B. Sands, of 
this city, intended for use on yachts, pilot-boats. etc., 
either above or below the water-line. 

Whenever used, the piston is operated by the hand- 
lever L. The down stroke creates suction in upper part 
of chamber I I, closes the valve V, and draws water 
through %-inch supply-pipe S. 

At the up stroke of the piston, valve C closes and valve 
V opens, and the water in the chamber is forced through 
discharge-pipe D, which carries it around and flushes the 
bowl. 





> Suir’s WATER CLOSET 


At the same time suction is created in the lower part of 
chamber I I, closes valve B, opens A, and ‘draws the soil 


into the lower part of the chamber. The next down 
stroke repeats the flushing operation, closes valve A, 
opens B, and forces the soil up the pipe W and thus dis- 
charges it into the sea below the water-line. Repeated 
strokes will be required to discharge W if its outlet is 
much above the closet. 

The top of chamber I I, bottom of piston, and valve- 
rod H are well packed. 

C is simply an adjustable check-valve to control supply 
of flush-wate1, the proper regulation of which greatly 
facilitates the easy working of the closet, and for this rea- 
son the piston is made so large as to greatly reduce the 
annular space between it and the walls of the chamber. 





Correspondence. 


All correspondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it is often necessary to communicate with them for addi- 
vonal tnformation hefore pr nting ther communications. Anony- 
mous letters will not be noticed. 


RAPID TRANSIT IN NEW YORK. 


Sir: Referring to the communication from an engineer 
incorporated into your editorial of December 24, ‘' The 











Rapid-Transit Problem in New York,” in which he says 
**one has only to use the London underground,” I wish 
to suggest that the discomforts of the London underground 
may be no arguments against a New York underground, 
any more than the fact that on roads costing over $200,000 
per mile in England, a passenger does not ride with the 
comfort attained on a$15,000to$20 oooroadinthiscountry, 
and pays more for his ride,unless he rides third class, is an 
argument against our railroads. 

There they warm (?) their cars with a hot-water instru- 
ment of torture, which makes you wish to put your feet out 
of the window for coolness during the first hour of your 
journey and wrap them up in any heat-retaining rug to 
keep them from freezing for the last hour. And they stop 
their trains to collect fares! and get run into for their 
stupidity, as at Doncaster. 

These are the most costly roads in the world, which are 
supposed to be the best. They exact between two and 
three cents per tcn mile for freight, and though their 
er:gines cost a little more in the first place and quite as 
much for repairs, they pay less wages by nearly one-half 
than we, who collected only a fraction over one cent per 
ton mile on all the freight carried in the United States 
during 1886. 

We may have as inconvenient, costly and bad-smelling 
an underground railroad in this city as they have in Lon- 
don. Yet I will believe it when I see it. . 

Please allow me to submit, even though you are advo- 
cating a road through the blocks on solid masonry, tbat 
while a road 1s built for the convenience of its patrons, 
the people who build it look for interest on the capital 
invested. This consideration should never be absent 
from the mind of the engineer entrusted with the design 
and execution of the work, unless it is a work-which, like 
the smoking of a cigar, is not expected to add to the 
world’s utility. The chattering arrangement now stand- 
ing in the Sixth and other avenues of this city was cheap 
enough—to the directors—to probably afford an ample 
compensation from fares at three cents each. But no 
one, except those who wish for the profits of building, 
wish to see any more such structures, and the choice 
seems to lie between the plans you have advocated and an 
Arcade or underground road. 

No one can doubt that a solidly built road through the 
blocks would be more pleasant to ride on than one under 


Broadway, but the last would carry as many passengers, ° 


and probably leave half of the capital required for the 
better road, free to enter other enterprises ; hence, an 
arcade road through Broadway, which did not have to 
buy its right of way, could carry passengers cheaper than 
a road built through the blocks, though it might happen 
that the only difference would be that the capital invested 
xa one would earn more than that invested in the 
other. 


[Passenger carrying capacity is not the only considera- 
tion.—ED. ] 
CAST-IRON PIPES USED FOR MAIN SEWERING 
AND HOUSE-DRAINING. 


Lonpon, December 15, 1887. 


Sir: The question has been putto me by some of 
your municipal engineers as to my opinions of the probable 
endurance of cast-iron pipes when used as sewers and 
drains. My answer in brief is that ‘‘I do not know,” as, 
though I have an experience of thirty years, the pipes used 
by me are as sound now, apparently, as the day when they 
were first laid down. 

The conditions to be observed are: A full and perfect 
coating of the cast-iron pipes, when fresh from the foundry, 
with the black varnish patented by the late Dr. Robert 
Angus Smith. Let the varnishing be done at the proper 
time, in the proper manner, and with the proper varnish, 
and the endurance will most certainly be far beyond my 
experience. I have seen pipes taken up which had been 
in the ground thirty years and the varnished skin of the 
pipe was clean as on the day it was laid. This was the 
external portion. The inner portion of a pipe may be in- 
crusted by deposit, and if acids are turned in from brass 
foundries, tin-works, and zinc-works, the pipes may be 
injured, but I have not as yet seen pipes so injured. 

R. RAWLINSON. 


SIR ROBERT RAWLINSON ON SMALL PIPE 
SEWER SYSTEMS. 
NEw YorK, January 1, 1888. 


Str: I have recently received a very kind letter from 
Sir Robert Rawlinson. In it he volunteers his opinion on 
a number of points in connection with sewerage. Think- 
ing that it might also be interesting to your readers, I 
quote the following. RUNOLPH HERING. 

‘‘No drain from any house should be less than six | 
inches in diameter. 
than nine inches. All junctions of sewers with the main 
should be entered at the level of the top rather than at the 
invert, sothat the entering sewers and drains shall not be 


No sewer in a street should be less | 


| 


back-watered by the flow in the main. It is more difficult 


safely to sewer and drain steep gradients than flat gradi- 
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ents, because sewage-gases will flow upwards as sewage 
gravitates downward, and the upper part of a town will be 
flooded by sewage-gases from below. All steep gradients 
should be broken by ramps, having special means for ven- 
tilation, and the upper ends of all steep sewers should 
have full ventilation equal to the diameter of the sewer.” 

‘* Sewers and drains should be so constructed as to un- 
! ceasingly pass fresh sewage out without leaving deposit. 
The most sluggish flow should not be less than one mile 
per hour, and with sewers true in line, in form, in grade, 
and well flushed, this may be accomplished, especially if 
subsoil water is taken in to a limited extent. The worst 
sewer to manage is one laid on a dry subsoil of sand or 
gravel, and the sewer leaking. In such sewers deposit 
will be found. Every dry sewer-trench should therefore 
be made water-tight before the sewer is laid in, or the 
sewer will be foul.” 

‘*T have sewered towns in England having from 10,000 
to 40,000 inhabitants where the entire population is sup- 
plied with water-closets, and there is a flow of subsoil- 
water in the sewers. Every particle of human excreta is 
at the outlet within the day, the flow from 12 o'clock at 
night to 6 o’clock in the morning being clean water.” 

‘*P. S.—With the end of this year—after 40 years—I 
end my Government service.” 





ON THE LOCATION OF TRAP VENT-PIPES. 


NEW YorK, January 4, 1888. 


Sir: In reference to the question of location of a vent- 
: pipe on trap, as brought up by correspondence in a recent 
issue of THE ENGINEERING AND BUILDING RECORD— 
viz.: as to whether vent is proper on crown of trap or some 
six inches beyond, more or less, as the different situations 
call for—my belief is, the proper place is on crown of 
trap.” I have heard it said that there was an objection to 
this, owing to the water splashing up in said vent, and 
through time stopping up from grease, etc., that may be 
carried by said splashiny, thereby spoiling the purpose it 
was supposed to remedy. However, that has not been my 
experience ; onthe contrary, 1 have always found the said 
vents perfectly open and as clean almost as when put in. 
I think it is a benefit to the trap-seal where such action 
takes place, as some of the water thrown up naturally falls 
back into trap and filling same, as intended it should be. 
There may be cases wherc the waste mav become stopped, 
said stoppage back into vent, waste cleaned, and vent left 
stopped. I have recently made some tests in this matter 
on private houses I[ fitted up four vears ago and constantly 
occupied. I have not found a stoppage in any of them. 
Respectfuliy, JOHN RENEHAN. 
Novelties. 
Under this heading we propose to descnbe and iilustrate appliances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or patentees, being governed solely by consideta- 
nons of novelty, ingenuity, and probable interest to readers, and 
especially the tact that they have not been elsewhere descnbed. 
Asarule we shall make no comments, and :f i's to b¢ distinctly 
understood that a notice does not imply approval. No charge 
will be made for these notices, and any alter of pay for therr inser- 


tion will insure therr omission. We shall be glad to have our at- 
tention called to novelties su:table for this section. 





MEAD’S REGENERATIVE GAS-LAMP. 
THE following is an illustration of a new gas-lamp 
about to be put onthe market by the manufacturers, the 


National Meter Co., 252 Broadway, New York. The prin- 
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ciple of its construction, it will be noticed, is that the gas 


descends the centre tube, A, and igniting at the holes " gs and D by the valves V! and V° respectively. The rock- 


B, the light is reflected from the enameled surface of the 
cone or regenerative chamber C. Some of the products 
of combustion pass into the regenerative chamber, and 
are returned to the inner side of the flame, securing a 
more thorough combustion of the gas, Air is admitted 
to the inside of the flame through passages not shown in 
thecut. It is clawmed that in tests where less than seven- 
teen feet of gas per hour was burned, a steadier and 
stronger light was secured than from a six-burner chan- 
delier. 
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The illustration shows a view of one design. 
are for turning on or shutting off the gas. 


The pulls 


NOVEL DOUBLE-ACTING PUMP. 


Two Swiss inventors, Messrs. Buss and Muller, have 
contrived a double-acting pump with a single pair of 
valves. oo  S 

The illustration, which, with the description, is taken 
from Chronique Industrielle, shows the two cylinders, C’ 
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and C?, open at both ends and connected, through the 
central chamber K, with the suction and discharge pipes 
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ing-shaft A controls the pistons P! and P* by the beam H 
and links S' and $3, 

In their movement the two pistons simultaneously in- 
crease or diminish the volume of chamber K. In the 
first case the suction-valve V! opens and admits into K a 
quantity of water equal to the sum of the volumes of the 
two cylinders, while, at the same time, the piston P? forces 
half that volume into the discharge-pipe, and the piston P! 
displaces a like amount into the suction-pipe, so that only 
half the quantity has to be drawn in. On the reverse 
stroke the two pistons approach each other and discharge 
through valve V* a volume of water equal to the diminu- 
tion of the chamber K, but the receding of piston P® per- 
mits only half of that volume to be forced through the 
discharge-pipe, while the receding of piston P! draws the 
same volume into the suction-pipe as before. 

Thus the valves work alternately, and the pistons also 
each on its up-stroke only, causing a continuous and uni- 
form flow both in the suction and the discharge pipes. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A MEETING of the society was held on Wednesday even- 
ing, January 4, the President, William E. Worthen in the 
chair. The paper of the evening was ‘‘ The North River 
Bridge Problem, with a Discussion on Long-Span 
Bridges,” read by Mr. Gustav Lindenthal, M. Am. Soc. 
C. E., of Pittsburg, Pa. The writer outlined a gigantic 
scheme for constructing a suspension bridge across the 
Hudson River for the purpose of bringing all the great 
railroad lines into New York City somewhere above Four- 
teenth Street. The proposed bridge is to be of the sus- 
pension type. and will have two steel towers, located on 
either shore inside of the pier lines, which will be 500 feet 
in height. There will be three spans. The length of the 
central one will be 2,850 feet from centre to centre of 
towers, and the length of spans between the towers and 
anchorages are each to be 1,500 feet. 

The anchorage must necessarily be very large, the 
dimensions being 210 wide by 320 feet long, and 210 feet 
in height. 

The roadway is to be 86 feet in width, and will accom- 
modate six tracks. ° 

The longest single span designed up to the present day 
is for the Forth Bridge now being constructed in Scotland. 

After going into the details of his plan to some extent, 
the writer gave a short description of the different ele- 
ments of construction and typical constructive details of 
floor systems and wind cables, followed by a discussion of 
the cantilever aud arch type of bridges, and temperature 
strains in iron bridges. 

The writer advocated the building of a bridge in prefer- 
ence to a tunnel, and stated that a bridge with six tracks 
would accommodate all of the railroads’ desiring to enter 
this city and could be constructed at a smaller cost than 
the number of tunnels that would be required to furnish 
the same accommodation, and this cost could be esti- 
mated with more certainty. 

A bridge built according to this plan would furnish 
transportation facilities for 50,000 passengers per hour in 
one direction, probably sufficient to meet the demands for 
fifty years to come. 

The estimated cost for constructing the bridge alone, 
including the piers and anchorages, would not exceed 
$15,000,000, exclusive of land damages. 

A discussion of this interesting paper will follow at a 
future meeting of the society, and further particulars, with 
illustrations showing how this proposed structure com- 
pares with the great bridges of the world, will appear in 
our next issue. 

The following candidates were declared elected : 


As Members.—Channing Moore Bolton, Chief Engineer Richmond 
and Daoville Railroad and Macager Richmond City Street Railway, 
Washington, D. C.; De Clermont Dunlap, Division Engineer, Kan- 
sas City Extension C. M.& St. P. Ry., Chicago, Iil.; Henry Hol- 
brook Gladding, engaged chiefly on sewerace, New Haven Conn.; 
Arthur Hevitand (elected Jumor Jaquary 4, 882), Sanitary Engineer 
and Assistant City Engineer, San Antonio, Tex.; Camille Stanislaus 
d’lovilliers, engineer in charge of surveys and construction Tyrone 
Division Pennsylvania Railroad in Clearfield coal region, Phill.ps 
burg, Pa.; Charles Hees Ledlie, Civil Engineer, St. Louis, Mo.; 
Henry Benjamin Patten, Division Engineer Wyoming Divison 
Union Pacific Railway, Cheyenne, Wyo.; Frederick John Henry 
Rickon, Citv Engineer, Little Rock, Ark.; John Muirhead Stewart» 
Assistant Engineer New Croton Aqueduct, Dobbs Ferry, N. ¥.; 
George Francis Wright, City Surveyor, Santa Barbara, Cal. 

As Juniors.—Juhus LeRoy Adams, engaged on construction Wil- 
liame’ Brndge Reservo'r, Brooklyn, N. Y.; Francis Heary Bainbridge, 
Assistant Engineer Edge Moor fron Cu., Wilmington, Del.; Eugene 
Carroll, Resident Engineer Covington Transfer Ra.lway, Covington 
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Ky ; Russell Wadsworth Hildreth, with Union Bridge Co. on the 
Willamette River Bridge for Oregon Railway and Navigation Co. 
residence, New York City; Alexander Edward Kastl, Transitman 
Atchison, Topeka and Santa Fe Ratlroad, Chicago, Tl.; Wilham 
Anthony Lydon, Assistant Engineer with Drainage and Water-Sup- 
ply Comm ssion, Chicago, Ill.; Alexander Potter, Assistant in office 
of Chief Engineer Chicago, Santa Fe and California Railway, Kan- 
sas City, Mo. 





THE ENGINEERS’ CLUB OF PHILADELPHIA. 


THE Secretary is very glad to be able to announce to 
the members that both members and guests seem to have 
been much pleased with our decennial reception, held 
December 17, 1887. It is almost impossible, we find, to 
exactly determine the number present, but it books very 
much like 342. We were not, however, overcrowded, and 
judging from the fragments that remained, everybody had 
enough to eat, , and smoke. There was no speech- 
making or any attempt to introduce any feature which 
might have deprived the affair of an entirely informal and 
purely sociable character. It is believed that this enter- 
tainment will be of substantial and permanent benefit to 
the club. HowarpD MuRPHY, 

Secretary and Treasurer 





THE STRENGTH OF A BALCONY WANTED. 


St. PAUL, December 15, 1887. 


Sir: I have made plans for a five-story building for 
Mr. J. E. Brady, of this city. The building has a porch on 
the side facing the river, of which I send you a sketch 
showing the exact construction of the said porch. The 
building inspector of this city says that a row of men sta- 
tioned in a line at the extremity of the porch would cause 
it to break. As I am under the impression that the build- 
ing inspector is not in the right, I beg you to do the 
owner cf the building and myself a favor by stating in 
your journal what safe load will the said porch carry and 
what is its breaking load, and oblige, 

THE Brapy BuILDING PORCH. 


|The balcony is 45 feet long by 11 “feet 6 inches wide, 
and is supported on four brackets placed 14 feet apart, 
which, by means of stringers at the outer edge, carry the 
2x10-inch floor-beams spaced about 15 inches C to C, and 
whose inner ends are built into the wall. 

Assuming that all the connections are perfect so as to 
causeno reduction of section and develop the full strength 
of every part, the following are the safe and breaking loads 
due to each member, supposing it for the time to be the 
weakest. 
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Cross Section oF PoRcH SHowiNe BRACKET 


The details of the connections are not clearly shown, 
and, as far as indicated, see altogether inadequate. For 
instance, the connection of the top of the brace to the 
outer stringer instead of to the horizontal piece called 
‘top of bracket ” is an inexcusable blunder, and renders 
the brace nearly useless, unless it is connected to the ** top 
of bracket” by some means not suggested by the draw- 
ing. 

On the other hand, the 1%-inch bolt through the wall 
is absurdly large and unnecessarily weakens the timber 
. through which it passes, for it can have no greater pull 
on it than that sustained by the tenon on top of the up- 
right which it holds, which probably could be safely sus- 


tained by a bolt not much over half itsdiameter. In any 
case the tenon can have no more strain than what may be 
due to the horizontal outward trust of the top of the brace, 
which, with the inadequate connection before mentioned, 
would be very little indeed. 

These safe loads, then, have merely a theoretic value and 
cannot be taken as reliable for this particular structure 
without further particulars. 

The breaking load of the floor-beams alone without the 
brackets would be 272 pounds per square foot, and the safe 
load 34 pounds per square foot, supposing that part of the 
wall resting on them to be heavy enough to keep them 
from prying it up. This would be true only in case the 
weight subtracted from the superincumbent wall by open- 
ings was balanced by the additional load put upon it by 
the upper floors,and also in case the wall, which is said to 
be 20 inches thick, above the balcony were offsetted on the 
outside only so as to be flush inside. 

The inclined struts of the brackets cannot be considered 
to be properly braced, as there is nothing to prevent them 
from deflecting simultaneously to the same side, and 
therefore they would be liable to break at a floor-load of 
176 pounds per square foot, and would not be safe for 
more than 22 pounds per square foot. 

The load per square toot that could be safely supported 
on the balcony by the 1%-inch bolts is about ten times as 
much—a ridiculous disproportion. 

It must not be assumed that because the floor-beams, 
as cantilevers without the brackets, would safely carry 34 
pounds per square foot, and the brackets alone would 
safely carry 22 pounds per square foot, that the two 
together would be safe for 56 pounds per square foot, 
for the brackets, by reason of their greater stiffness, would 
take nearly all the load at first and not till they had been 
crippled, so as to afford little, if any, support, would the 
cantilever action of the beams come into play. 

From the safe loads given above the weight of the struc- 
ture, which cannot be much less than ten pounds per 
square foot, must be subtracted to find what can be safely 
borne, which is very little indeed—hardly, as far as the 
brackets are concerned, equal to a good fall of snow. 

The New York building laws require all dwelling-house 
floors to be proportioned for a l:ve load of 75 pounds per 
square foot, and those of public resorts for a live load of 
120 pounds per square foot, and nothing is more liable to 
overcrowding than a balcony in case of any public display 
or excitement. 

As between our correspondent and the building in- 
spector, we think they are both right, for while the 
inspector would have failed in his duty had he not con- 
demned such a flimsy and ill-proportioned structure, it 
would probably for a long time have been safe for a single 
row of men at its outer edge, provided always that the 
connections were adequate and the wall so heavy and so 
placed as to hold down the beams. 

We have given more consideration to this case than we 
should otherwise have done, as it is the not infrequent 
one of a builder anxious to do what is right, but unable, 
through lack of scientific knowledge, to determine in an 
unusual case what the right thing is. 

We trust it may serve to warn those who may have 
similar problems that a due regard for the lives and prop- 
erty of their neighbors would require them to take compe- 
tent professional advice in all matters of which they are 
not absolutely certain. 

In this respect our correspondent has set them a com- 
mendable example, though, as a rule, the nearest good 
engineer is the proper person to whom to apply. | 





PROPOSED NEW LIGHT-HOUSE AT CAPE 
HATTERAS. 


RECENT press dispatches state that the Lighthouse 
Board is considering the feasibility of erecting a light- 
house of the first order on the outer shoals at Cape Hat- 
teras. These waters, which are regarded as the most 
dangerous on the Atlantic coast, are now insufficiently 
protected. The engineering difficulties in the way of the 
construction of a lighthouse on the shoals are so many 
that the recent developments in constructive engineering 
were needed to insure success in the undertaking. Plans 
for the work are now being prepared. 


THe Master Builders’ Exchange of Philadelphia intend 
celebrating the first anniversary of their existence by a 
grand complimentary banquet to its members and many 
distinguished guests on January 24 at St. George's Hall, 


- when it is expected some 400 persons will be present. 


| 
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SOUNDING BY MEANS OF TORPEDOES. 


A DvuBLIN inventor, Mr. J. Joly, has devised a method 
of expeditiously obtaining soundings from a moving vessel. 
He drops overboard a torpedo arranged to explode on 
striking the bottom, The time that elapses in different 
depths of water between dropping the torpedo and hear. 
ing the report of its explosion having been previously 
ascertained by experiment, the observer, with a stop- 
watch, which may graduated to depths instead of seconds, 
and equipped with an ear-trumpet, a telephone dipping 
into the sea, can readily determine the soundings. For 
shallow water the ear-trumpet may not be necessary. 


IL.EBANON, PA., WATER-WORKS. 


R. J. SHERK, Superintendent of the Water-Works of 
Lebanon, Pa., reports that the cost of the works was 
$252,000, and the debt is $150,000. The population is 
now 14,000 and the daily consumption 1,000,000 gallons. 
There are 23 miles of pipe, with 1,940 taps, 4 meters, 
and g0 hydrants. The pressure is 60 pounds. The 
supply is by gravity and a temporary pumping plant. 


BUILDING IN MINNEAPOLIS. 


THE total amount of building in this city for the past 
year amounted to $9,311,372. Nearly 150 business blocks 
were erected at a cost of $1,000,000 ; nearly $200,000 has 
been put into churches; the educational institutions 
erected have cost $407,000; in manufacturing, $271,860 ° 
has been expended; new grain elevators have cost 
$350,000, and $425,000 has been spent on bridges. 
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A CORRECTION CORRECTED. 


Our artist was right after all about those hook-bolts 
illustrated in our last issue. The bolts being used as 
stated, to secure the cross-ties to the track-stringers, or 
what en the L-roads are the longitudinal girders, are, of 
course, used with the hook end down, as shown. 

The head of bolt A exactly resembles the clip used with 
a lag screw for fastening the rails on the L-roads, and 
misled us for the moment. 


RECENT PUBLICATIONS. 


Messrs. CARRERE & HASTINGS, of New York, the 
architects of the Ponce de Leon and the Alcazar, the 
notable hotels recently built at St. Augustine, Fla., have 
issued a very attractive publication in which the advan- 
tages of St. Augustine are set forth. Among the beautiful 
illustrations in this publication are perspectives of these 
two famous hotels and interior of bits of detail; also of 
the Casa Monica, of which Mr. F. W. Smith is the archi- 
tect. Among the illustrations are reproductions of the 
drawings that are so attractive a feature of the Architect- 
ural League of this city. 


‘THE LOCOMOTIVE ENGINEER.” 


We have received the first number of this journal, issued 
by our friends, the publishers of the American Machinist. 
The new journal is to be devoted to the ‘‘ special interests 
of locomotive engineers and firemen and locomotive main- 
tenance and repairs.” In its salutatory it announces that 
its editor, Mr. John A. Hill, left his locomotive to 
accept his present position. We wish our new contempo- 
rary the fullest measure of success, and it certainly starts 
out with good prospects, since its promoters have been so 
successful in establishing so good a paper as our esteemed 
contemporary, the American Machinist. 


THE TEHUANTEPEC SHIP-RAILWAY. 


COLONEL JAMES ANDREWS, of Pittsburg, who was Mr. 
Eads’ principal associate in his various undertakings, and 
has since the death of the latter been really at the head of 
the Tehuantepec Ship- Railway project, has brought to New 
York the very complete and valuable model of the ship- 
lifting appliances which Mr. Eads had made when in 
England four years ago, and is having it set up in the 
Mills Building preparatory to more active operations in 
furtherance of this great enterprise. 


PERSONAL. 


Dr. O. W. WIGHT, Health Commissioner of Detroit, 
Mich., bas just returned from his trip around the world. 


CONTRACTING 


A WEEKLY RECORD 


News DBPARTMENT. 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 








ARCHITECTURAL COMPETITIONS. 


Corninc, N. ¥Y.—Plans are wanted fora 
Y.M.C. A. building to be built in this city. 


BripGETowN, N. J.—Plans for a $30,000 
building are wanted by the Y. M. C. A. 


MAMARONECK, N. ¥.—The Y. M. C. A. 
wants plans fora new building to cost $50,- 
000. 





TRADE CATALOGUES. 


MEssrs. FRANCIS MORANDI & SON, of Nos. 
50 Union and 37 Friend Streets, Boston, Mass., 
have just sent us their new catalogue tllustrat- 


ing and describing a variety of ranges, steam- . 


tables, steamers, kettles, urns, copper and iron 
goods, etc., for restaurants, hotels, etc., man- 
ufactured by them. 














- For works for which proposals are reauested see also 
the ** Proposal Column,” pages i-v-v1i-95. 





Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
Tue ENGINRERING & BuILDING REcoRD asthe suurce. 





Our readers will oblige us by notes, clippings, or any in- 
formation whicn will put us in the way of obtaining 
early and rel:able news for our ‘* Contracting In- 
teiligence.”’ /n/formation of importance sent to 
us exclusively, and not elsewhere published, will 
be liberaliy paid Jor. 





WATER. SEWERAGE, ETC. 


WELLAND, CAN. — Our correspondent 
writes : ‘‘ By-law has been passed authoriz- 
ing use of $32,000 for the erection of water- 
works, and all arrangements have been made 
to secure water-power from the Government 
of the Dominion with Lake Erie for a head, 
and it is the intention of the corporation to 
proceed with the construction as soon as 


spring opens.” 
Mount VERNON, ILL.—Our correspondent 


writes from here as follows: ‘' The water- 
works scheme has fallen through.” 


READING, Pa.—Our correspondent writes : 
‘The Council will ask for proposals for the 
construction of two large sewers, to cost $60,- 
ooo, in February.” 


Fort Wayne, IND.—The Natural Water- 
Supply Company, of Cincinnati, offers to fur- 
nish Fort Wayne, Ind., an inexhaustible 
supply of water by a series of filter wells to be 
put down by a steam process, charging for the 
system complete $190,000. The company 
agrees to furnish 3,000,000 gallons of water 
per day. 

RANTOUL, ILL.—Concerning water-works 
matters here our correspondent writes as 
follows: ‘' Our town has in contemplation the 
building of small works in that line on the 
tower and tank plan. Tower about forty 
feet, tank to hold about 600 barrels. We 
expect to pump by wind-power for the first 
year.” 


HERKIMER, N, Y.—Our_ correspondent 
writes : ‘‘ Our water-works will be a reserve 
supply and direct pumping system. At this 
date cannot give full particulars, but will as 
soon as possible.” | 


COXSACKIE, N. ¥.—In answer to an inquiry 
about the reported building of water-works 


here our correspondent writes: ‘‘‘Ihere has 


been property bought here for water-works, 
but when they are to be put in operation no 
one seems to know. The property was pur- 
chased by Mr. Benjamin H. Stevens, Flatbush, 
L. I.: By writing to him you will get the 
information.” | 


Mr. STERLING, Ky.—Mr. H. Clay McKee 
writes from this place as follows: ‘*Some 
steps have been taken looking towards the 
construction of water-works for this city. I 
am one of a committee tolook after the matter, 
but no contracts have yet been made to con- 
struct them.” 


RocKFORD, ILL.—It is reported that a sew- 
erage system is to be established here. 


LEBANON, Pa.—Our correspondent writes : 
‘‘The city is furnished with water by gravita- 
tion at present. Thereis some talk of making 
an additional supply by means of pumping, 
but the city is not in a position financially to 
warrant the additional debt. In case of a 
drought we have a temporary pumping of 
water into the mains for which the city pays 
$30 per 1,000,coo gallons of water.” 


KawNsAs City, Mo.—Concerning the build- 
ing of additional sewers here our correspond- 
ent writes as follsws: ‘' Plans are about com- 
pleted for sewers in two districts, the work for 
which will be for letting about February 10. 
‘he probable cost of both is $45,000. Further 
plans and work ina great measure depend upon 
the construction of the O. K. Creek sewer, de- 
layed by want of money, $250,000, a large 
part of which I have hope will be provided 
from our next tax levy, in May next.” 


HENDERSONVILLE, S. C.—Our correspond- 
ent writes, concerning the water-works, as 
follows: ‘‘ The election was held in this town 
January 2 and resulted in a unanimous vote 
for water-works. We want to issue bonds 
soon and let the contract.” 


SFABRIGHT, N. J.—Concerning water-works 
matters here our correspondent writes as fol- 
lows: ‘‘ Company organized; 2 Hall steam- 
pumps, 14x7x12 and 2 boilers; stand-pipe 
contracted by Cunningham Iron Works, Bos- 
ton; water supply from bored wells; pump- 
house nearly finished ; foundation of stand- 
pipe in progress.” 


AMERICUS, GA.—Address the Mayor for 
information of new water-works, reported to be 
built here. 


ROANOKE, VA.—It is reported that the 
Mayor can give information of a projected 
sewerage system for this place. 


WARRENTON, VA.—It is reported that a 
New York company has made a proposition 
to build water-works and erect an electric- 
light plant here. The Mayor can give infor- 
mation. 


LINDsBuRG, KAN.—It is reported that 
water-works are to be established here. 


ACUSHNET, Mass.—Concerning a report 
that water-works were to be erected here, our 
correspondent writes: ‘' 1 know of no water- 
works in contemplation here in Acushnet.” 


BRIDGES. 
FALL OF A BRIDGE AT PITTSBURG. 


PitrsBurRG, Pa.—The bridge across the 
Allegheny River at Thirtieth Street, that city, 
fell into the river on Monday morning last, the 
ice having taken out the false work. 

The contract was originally let to D. W. C. 
Carroll & Co., but, subsequently, it was given 
to the Keystone Bridge Company, and they 
had just taken hold of the work and will be the 
losers. 


DAYTONA, FLA.—Concerning a report that 
a bridge was to be erected here, our corre- 
spondent writes as follows: ‘‘ There is no 
public bridge to be built here; there is talk of 
a bridge over the Halifax River by private 
parties, but has not takeh definite shape as yet. 
Perhaps will in the near future.” 


VINCENNES, IND.—A $32,000 bridge is to 
be built here across the Wabash. The city 
officials have charge of the construction de- 
tails. 


JEFFERSONVILLE, IND.—lIt is reported that 
2 bridge is to be built between this city and 
Louisville, Ky., to cost about $1,250,000. It 
is said that plans are wanted, and that infor- 
mation can be had by addressing the Hon. 
Jonas G. Howard, Washington, D. C, 


GAS AND ELECTRIC-LIGHTING. 


Troy, ALA.—It is reported that an electric- 
light plant is to be erected here. 


De FuniaK, FLa.—The streets of this place 


' are to be lighted by electricity. 


MILWAUKEE.—The residents of the north- 
western portion of Milwaukee are complaining 
because the electric lights contracted for by 
the city are not placed in position and running. 
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The contract was let some time ago for 30 
electric lights to be in operation by December 
15, but the poles are not erected yet. 


MounT VERNON, N. Y.—This village has 
entered into a contract with the electric-light 
company for the latter to furnish 30 street 
lamps at a cost of $100a lamp a year, and 
with the gas company to furnish 150 street 
lights at a cost of $20 a lamp a year. 


FREDERICK, IND.—Efforts are being made 
to establish an electric-light plant here. W. A. 
Dunn, of Baltimore, is at the head of the 
scheme. 


CLEVELAND, TENN.—The Mayor can give 
information concerning the erection of an elec- 
tric light plant here. 


LEXINGTON, Ky.—lIt is reported that the 
local gas company will enlarge its works. 


Hampton, VA.—An electric-light plant is 
to be established here. For details address 
James W. Nagley, Pittsburg, Pa. 


AMERICUS, GA.—Gas-works will probably 
be established here. The Mayor can give de- 
tails. 


STREET WORK AND PAVING. 


MILWAUKEE.—The Board of Public Works 
will boulevard Pleasant Street, from Van 
Buren to Franklin Streets, 5 blocks. The 
following streets will be repaved: Juneau 
Avenue, from Milwaukee to Market Streets, 2 
blocks; Van Buren, from Knapp Street to Jun- 
eau Avenue, T block; Knapp Street, from Astor 
to Franklin Street, 1 bloci; Prospect Avenue, 
from Royal to Lafayette Place, 3 blocks; North 
Water Street, from Juneau Avenue to Lyon 
Street, 2 blocks. 


RAILROADS, CANALS, ETC. 


MILWAUKEE, Wis.—The 1,300-foot tunnel 
on the Chicago, Madison & N.R. R. Co., 
three miles north of Monticello, is nearly com- 
pleted. In five weeks the arch supports will 
be completed and the steel laid through the 
tunnel. 

The Milwaukee & Lake Geneva R. R. Co. 
will build 55 miles of track, from Milwaukee 
to the State line. A large part of the grading 
has been done. 


The contract to build three miles of track at 
Marion, Iowa, has been let by the Chicago, 
Milwaukee & St. Paul Railway Co. to Harriscn 
& Green, of Milwaukee, It will be necessary 
to remove 100,000 yards of earth to make one 
cut on this piece of work. 


The Wisconsin Central Line will build from 
Antioch (or near there) on their present main 
line to Geneva, thence up to Portage by the 
new route of the Geneva & Portage R. R., 
thus connecting them with their Southern 
division. 

Thomas S. King, a New York contractor, 
has been looking over the old Milwaukee and 
Beloit Railroad and says it will be rebuilt this 
summer. He was accompanied by two engi- 
neers from Chicago who investigated the feasi- 
bility of raising the Central Line's bridge at 
Mukwonago, Wis. It can be raised six feet 
and the new road, the Milwaukee Peoria & 
St. Louis R. R. Co., can pass under the Cen- 
tral’s road. The officers of the new road are 
W. F. Dalrymple. President, Milwaukee; 
George H. Noyes, Secretary and Treasurer, 
Milwaukee ; J. R. Robinson, Chief Engineer, 
New York. 


WEATHERFORD, TEX.—The Weatherford 
Street Car Company has been organized and 


_ will commence building in a short time. 


HAMPTON, Va.—James A. Nagley, Pitts- 
burg, Pa., can give information concerning an 
electric street railway to be built here. 


McKENZIE, TENN.—It is said that W. E. 
Harding can give details of a proposed street 
railroad for this place. 


BIDS OPENED. 


St. PAUL, MINN.—Synopsis of bids for 
water-gates, opened December 28 by the 
Board ot Water Commissioners : R. D. Wood 
& Co., Philadelphia, Pa., $6,645.56; Eddy 
Valve Co., Waterford, N. Y., $5,820.50; 
Coffin Valve Co., Boston, Mass., $5,905 ; 


- Whittier Machine Co., Boston, Mass., $8,- 


121.75; Galvin Brass and Iron Works, Detroit, 
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Mich., $5,231.50. The contract will be 


awarded January Io. 


MILWAUKEE, Wis.—The following bics 
were opened for paving the gutters and gravel- 
ing the roadway on Seventeenth Avenue, from 
Orchard to Maple Street, December 30, 1857 : 




















Graveling. Paving. 
Bippers. Per sq. yd. | Per sq. yd. 

Louis Pegler.......... wa 68c. | soc. 

ohn Dierschow ....... his 63 42 

. Hildebrand, Jr........ : 58 43% 
Adolph Weidner... and) 58 42 
Matthew Herden..... ......! 51 43 
Julius Duehmke.... ....... 49 *363, 

Orenz SevmMor..........0605 45 50 : 
Henry Vogt......... 00.06. 937 43 








* The cuntract was let to Henry Vogt at 37¢. for the 
graveling, and to Julius Duehmke at 36%c. for the 
paving. 











ST. PAUL, M1NN.—Synopsis of bids for 
5,000 tons cast-ircn water-pipe, in sizes from 
4 to 36 inches, opened December 29 by the 
Board of Water Commissioners: R. D. 
Wood & Co., Philadelphia, Pa., $163,063.62 :; 
D. Long & Co., Louisville, Ky., $158,390.80; 
the Addyston Pipe & Steel Co., Newport, Ky., 

$163,076 ; Lake Shore Foundry, Cleveland, 

O., $159,719.90; Shickle, Harrison & How- 
arc Iron Co., St. Louis, Mo., $153,673.20: 
the McNeal Pipe & Foundry Co., Burlington, 
N. J., $181,132.97. The contract was awarded 
to the lowest bidders. 


New York Critry, N. Y.--The following 
bids were opened January 4 by the Depart- 
ment of Charities and Correction for furnish- 
ing two steam-boilers at Central Islip, Long 
Island, N. Y. Bidders: P. Carraher, Jr., 
$2,397; James Moore, $1,995; S. Reid, 
$1,650. 

For steam-heating for one pavilion on Ran- 
dall’s Island. Bidders: WP. Carraher, Jr., 
$2,797. 

For furnishing one duplex steam. pump at 
Central Islip, Long Island, N. Y. Bidders: 
P. Carraher, Jr., $1.479; George B. Blake 
Manufacturing Co., $723; Hall Steam-Pump 
Co., $670. 

For constructing three pavilions, a dining- 
room and kitchen, an administration building, 
a storehouse and a stable and wagon-house. at 
Central Islip, Long Island, N. Y. Bidders: 
J. H. Brady, $33,443; William S. Velsor, 
$34,000; James Moore, $35,975; Thomas 
Lyons, $47,000. 

For constructing a water-tower and tank, 
residence, engine and boiler-house, at Central 
Islip, Long Island, N. Y. Bidders: James 
Moore, $6,533; ‘homas Lyons, $7,500; J. H. 
Brady, $5,986; William 5, Velsor, $7,800, 


NEW YorK City.—The contract for the 
construction of the gate-house and superstruc- 
ture at South Yonkers on Section g of the 
new Aqueduct has been let to O’Brien & Clark 
at $20,935. 


BuFFALO, N. Y.—C. K. Summerhays has 
receiwed the contract for steam-fitting and 
apparatus for the Lewis Building, at $6,000, 
and Home for Young Girls, at $3,00u. 


INDIANAPOLIS, IND.—C. K. Summerhays, 
of Buffalo, N. Y., has received the contract 
for steam-heating of the residence of M. Mil- 
lard. 


St. PAUL.—Contracts awarded by the Water 
Board for 5,000 tons of pipe. both for high and 
low service, for Merriam Park and for West 
St. Paul, awarded tothe Shickle, Harrison & 
Howard Iron Company, of St. Louis, for 
$155,500. Bids for valves were opened and 
laid over until the next meeting of the board, 
to be held January 10. The contract for stop- 
cock boxes and valve-boxes was awarded to 
A. W. Morgan, of Buffalo, for $3,143.50. 
The contract for brass goods was awarded to 
the Thomas & Wentworth Manufacturing 
Company, of Milwaukee, for $1,520. 


MINNEAPOLIS, MINN.—E. T. Sykes has 
been awarded contract for lock-up heating. 
Bids were: Porter Steam-Heating Company, 
$3,650; Haztun Steam-Heating Company, 

| $1,590; F. F. Martin, $1,344; E. T. Sykes & 
Co., $1,340. 
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New OrLeAns, LA.—Synopsis of bids for 
furnishing a quantity of 12 inch cast-iron pipe, 
opened December 3c by W. I.. Fisk, Captain 
of Engineers, U.S. A., Lighthouse Engineer : 
Woodward, Wight & Co., New Orleans, La., 
$44 per ton; James H. Aitken & Co., New 
Orleans, La., Gyo. 


BROOKLYN, N. Y¥.—The following pro- 
posals were opened December 29 and an- 
nounced for furnishing gas or other illuminat- 
ing material for street lamps and_ public 
buildings in the city of Brooklyn for the year 
1888, to wit: People’s Gas-Light Company, 
per lamp, $22 per year; lighting public build- 
ings, per 1,000 cubic feet, $1.60 ; Nassau Gas- 
Light Company, per lamp, $22 per year ; light- 
ing public buildings, per 1,000 cubic feet, 
$1.60; Metropolitan Gas-Light Company, per 
lamp, $22 per year ; lighting public buildings, 
per 1,00) cubic feet, $1.60; Williamsburg 
Gas-Lizht Company, per lamp, $21.75 per 
year; lighting public buildings, per 1,000 
cubic feet, $1.60; Citizens’ Gas-Light Com- 
pany, per lamp, $22 per year; lighting public 
buildings, per 1,000 cubic feet, $1.60; Brook- 
lyn Gas-Light Company, per lamp, $19.80 per 
year; lighting public buildings, per 1,000 
cubic feet, $1.50 ; Citizens’ Electric Illuminat- 
ing Company, per light, $182.50 per year; 
Municipal Electric-Light Company, per light, 
$182.50 per year. 


GOVERNMENT WORK. 


SAN ANTONIO, TEX.—Synopsis of bids for 
stone and brick-work for basement and walls 
of Court-House, opened December 30 by the 
Supervising Architect of the Treasury De- 
partment : 











| 8 os a eh 
a oe & e a 7 | 
Vv - 9 . 
5B 2 | Rarer gy ae 
= ~ ~~ een m ° mos 
05a ere" fs ee 
7 "9 oo a - o « 
£5 | Seeb4geer2 22 | 
= cvc s e Gv 
oe SEape aS E SE 4 ol 
— sos ok & . B= 28! 
fF < ; O35e0s5a Sg yon 28 
>) BSS SEE ESEE G88) 
~ t N o So 
e . FTES B28 Ss be 
& tO Ff AOC F OMS D A KO 
at. ' - — tte 
i... & 
: Gi cham Alig 4e. cea ay, par Sete ae oee 
‘ Be a at Sai ge MENS “ORS Be SS ae 4 
1 . . e . >So: e . «@ 
eee es eM & ar ca 
Ss . é i [UO ec. e o> oy 
wee TP DEON eee 
Gis oa os a eS6 ie 
2 Seay Foe Ss tee 
Bett tg oan nS 
Ew . « fn be Tinie 
wv S 7 . [Bua 7 8 
Bos! ays aor 
Merit gs aes: 
_ & OO: gy yBe ii: 
: a ; ~ — : °*S & cy ae ae 
' & oe e ee od e * eo 
| =~ | 5 > 8 aes . tong 
= Beat Orr 8! See 
i e's « bg O ° ge: 
— UT feo 3.9 e#& 
oO 9:3: @° & = os 
_ Fes 
oat - a fa oe om QE 
Oo om § 2 » 8 
= § eo a eo 
i “6.2.3.8 & 
t , me. wo “mt De 
t ow * . e © . 
i = & an oO = 5 8Y 
: . © . o eo v 
ey AA Ma Os 





— 





JEFFERSON CITY, Mo.—Synopsis of bids 
for steam-heating and ventilating apparatus 
for the Court-House and Post-Office, opened 
December 29 by the Supervising Architect of 
the Treasury Department: Samuel I. Pope & 
Co., Chicago, $7,690; William Kirkup & 
Sons, Cincinnati, O., $8,700; Kunze & 
Barker, Milwaukee, $7,993. 


WASHINGTON, D. C.—Synopsis of bids for 
improvement in plumbing, U. S. Treasury 
Department, opened January 3 by the Super- 
vising Architect of the Treasury : 

Samuel H. Sherwood, $15,000; for vent., 


O. 
John McDougsl, $12,701.29 ; for vent., $30. 
James T. Bruce, $12,350; for vent.,.$75. 
Delaney & Talbott, $7,463 ; for vent., $70. 

Lowest bid. 

William Rothwell, $9,800: for vent., $48. 
R. G. Campbell, $9.945; for vent., $100. 
John Mitchell, $10,600 ; for vent., $125. 


MISCELLANEOUS. 


MILWAUKEE.—A $40,009 fire-tug will be 
purchased by the city of Milwaukee to protect 
river property. 

The sum of $20,000 will be expended in 
improvements in the Seventh Ward as follows : 

Repaving Van Buren Street from Wisconsin 
to Biddle Streers (three blocks). 

Repiving Oneida Street from East Water 


Street to alley near Broadway (one and a half 
blocks). 
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New pavement cedar blocks from alley on 
Oneida Street to Broadway (half block). 

Paving Broadway with cedar blocks from 
Johnson to Mason Streets (four blocks). 

Paving Johnson Street one block from 
Broadway to East Water Street. 

A top dressing of broken granite on Mil- 
waukee, Van Buren, and Biddle Streets (about 
ten blocks) on macadamized streets. 

Paving alleys in blocks 53 and ror. 


MILWAUKEE, Wis.—The Hitsey Cable 
Railroad ordinance has passed the Council and 
been signed by the Mayor and has become a 
law. They will use the Rasmussen system 
and will run on Milwaukee Street from Michi- 
gan Street, on Oneida Street, Wells, Seventh, 
State, to city limits, and a branch on corner 
State and Eighteenth, to run on Eighteenth 
Street to city limits on the north. 


LIVINGSTON, MONT.—San Francisco capi- 
talists wiil put in smelting. works. Certificates 
of incorporation for a railroad to run from 
Livingston to Castle Mountain were filed in 
the office of Territorial Secretary Webb. Gov- 
ernor Hauser is at the head of the enterprise 
and the smelting-works. Both are assured 
facts, to be commenced as soon as the weather 
will permit. 


NEW CORPORATIONS. 


THE Amsterdam, N. Y., Arc Light Co.: 
capital stock, $15,000. J. O. Hirschfelder and 
others, incorporators. 


Tue Mahoning Gas Fuel Company, Youngs- 
town, O., capital increased from $500,000 to 
$750,000. 


THE Gas and Electric Light Company, of 
York, Neb.; capital, §8,000. M. Soverign 
and others, incorporators. 


TreE Hallett Electrical Illuminating and 
Power Company, Kansas City, Mo.; capital, 
$60,000. A. L. Ellis and others. 


THE Mount Carmel, Ind., Natural Gas and 
Improvement Company; capital, $10,000. J. 
Johnston and others. 


THE Pacific Railway Company of Nebraska: 
The capital stock is $6,600,co0o. The proposed 
railway begins at a point on the south line of 
Hall County, and runs in a_ north-westerly 
direction to the west line of Nebraska, with 
the right to construct branch lines to other 
places within the limits of the State. The road 
is believed to be an extension of the Hastings 
branch of the Missouri Pacific. 


THE Des Moines and North-western Rail- 
way Company, Des Moines, Iowa. Capital 
stock, $4,000,000. G. M. Dodge, and others, 
incorporators. : 


THE Ohio Valley Railway and ‘Terminal 
Company, Evansville, Ind. Capital stock, 
$300,000. Charles Yeile, and others, incor- 
porators. 


THE Allegheny and Kinzua Railroad Com-. 


pany, Olean, N. Y. Capital stock, $80,000. 
Charles G. Freck, and others, incorporators. 


THE Wichita, Richfield and Trinidad Rail- 
road Company, Richfield, Kan. Capital 
stock, $4,000,000. F.F. Stevens, and others, 
incorporators. 


THE Sault Ste. Marie Railway Company, 


Sault Ste. Marie, Mich. Capital stock, $100,- 
ooo. W. Chandler, and others, incorporators. 


THE City Electric Street Railroad Company, 
Little Rock, Ark. Capital stock, $200,000. 
Howard B, Adanis, and others, incorporators, 


THE Nashville and Charleston Railway 
Company, Nashville, Tenn. Adolph Montan- 
don, and others, incorporators. 


THE Chicago, Hinsdale and Southern Rail- 
road Company, Chicago, Il]. Capital stock, 
$500,000. David A. Courter, and others, in- 
corporators. ° 


Tue Kansas, Nebraska and Decatur Rail. 
road Company, Claflin, Neb. Capital stock, 
$3,000,000. Arthur W. Dole, and others, in- 
corporators. 


THE Citizens’ Electric-Lighting and Power 
Company, at Kensington, Ill. Incorporators, 
C. B. Sawyers, C. E. Godfrey, and others, 


THE Steel Car-Wheel Company organized 
at Portland, Me., with a capital stock ot 
$300.000. The stockholders are: S, Allen 
Freeman, Winthrop, Mass.; Nathan Wash- 
burn, and others. 


PROPOSALS. 


(Cont‘nued from page viii.) 





STH OF JANUARY, 1888. 


GEALED PROPOSALS will he received at the office 

of the Supervising Architect of the U. S. ‘lreasury 
Department at Washington, D. C.,and opened at 2 
P.M. of the 26th day of January, 1828, for plumbing 
work and gas-p'ping tor the Court-House, Post-Uffice, 
etc., building at Dallas, Texas. Each prop»sal must 
be accompanied by a certified check for $200, made 
payabie to the order cf the Treasurer of the United 
States. The right to reject any bids 1s reserved. The 
plans and specification can be had at this office, the 
office of the Superintendent, and at the offices of the 
secr'taries of the following-named_ associations: 
Mechanics’ Exchanges, Boston, Mass.. St. Louis, Mo., 
and New Orleans. La.; Builders’ Exchanges. Philadel- 
phia, Pa., and Ci cinnati, Ohio; Permanent Fxhibit 
and Exchange, Chicage, Th.; and North-Western Per- 
manent F.xh:bit, Minneapolis, Minn. (Signed) WILL. 
A. FRERET, Supervising Architect. 6 





WATER WORKS.—Proposals are wanted at St. 
Peter, Minn., unt:l March x, for building a complete 
oe of water works. Address C. R. Davis, City 

erk,. : 


BRICK BI.OCK.—Proposals are wanted at Chat- 
tanooga, Cenn., until January 14, for erecting a dlock 
ot brick buildings. Address Divine, Vaudry & Co. 


ELECTRIC-LIGHT PLANT. - Proposals are 
wanted at Hagerstown, Md., for putting in an electric 
light plant. No date specified. Address M. L. 
Funkhouser. 


SEWER PLANS.—Proposals will he received by 
the Committee of the Beard of Trustees of the village 
of New Rochelle, N. Y., until January 16, 12888, for 
making survey, drawing plans and specifications for 
a system of sewers for said village. 

urther information can be had by applying to the 
committee. Address John Sheehan, of the commit- 
tee. 


CHURCH.—Proposals are wanted at Branchville, 
Ala , until January 16,for the erection of a church. 
Address T. M Haygood. 


STREET WORK.—Proposals are wanted at Brook- 
lyn, N. Y., until January 18, for doing workin certain 
streets. Address (seorge Ricard Conncr,; Commis- 
sioner of the Department of City Works. 


REPAIRING BRIDGE --Proposals are wanted at 
Brooklyn, N. Y., until January 18, for repairing the 
turning gear of Hamilton Avenue bridge. Address 
George Ricard Connor, Commissioner of the Depart- 
ment of City Works. 


~~ ee 

WATER-PIPE —Proposals are wanted at Nashville, 

Tenn.. unt‘l January 10, for furnisning 1,150 feet of 

8-inch and 1,150 feet of 6-inch cast-:1ron water-pipe. 

Address George Reyer, Superintendent of Water- 
Works. 


DOCK-WOR K.—Proposals are wanted at New York 
City untl January 16, for removing the ex'‘sting pier 
at the foot of West Thirty-eighth Street. and for pre- 
paring for and building a new wooden prerand approach 
at the font of said street, and for repairing the existing 
crib-bulkhead thereat. Address the Depariment of 
Docks, Pier 1, North River. 


MOVING BUILDINGS.—-Proposa's are wanted at 
San Francisco, Cal., until January ro, for moving sev- 
eral bu'ldings at Fort Winfield Scott, Cal., and also 
repairing. Address J. S. Oyster, rst Lieutenant and 
Q. M. rst Art., A. A. M., U. S. A. 


CAST IRON PIPF, FITTINGS, etc.—Proposals 
are wanted at Baltimore, Md.,until January 9g, for fur- 
nishing several tons of cast ‘ron pipe, fittirgs, brass 
stops, etc., according to specifications, Address Rob- 
ert K. Martin, Chief Engineer Water Department. 


FOUNDATIONS.—Proposals are wanted at Wash- 
ingtor, D. C.. until January 30, for furnishing and 
putting in place, complete, the timber pile foundations 
of the Court-House, Post-Office building, etc., at Key 
West, Fla. Address Thomas D. Fister, Acti:g Su- 
pervising Architect. 


ELECTRIC LIGHT AND GAS FIXTURES,— 
P-oposals are wanted at Washington, D.C., until Janu- 
g. for pracing in position, in complete working order, 
in the Custom House Building. at ‘Toledo, Ohio, cer- 
tain electric nght and gas fixtures. Address c. S. 
Fairchild, Secretary Treasury Department. 


BROKEN STONE, Ftc.—Proposals are wanted at 
Washington, D. C., until January 23, for furnisning 
broken stone, cement, sand, fire-bricks, or gramite. 
adress James Fulton, Paymaster General, U. S 

avy. 


NOCKING AND CALKING. — Proposals are 
wanted at Philadelphia, Fa.. until January 12, for 
docking and calking LightshipN». 45. Address John 
J. Read, Commander, U.S. Navy, Light-House In 
spector. 


IRON CASTINGS.—Proposals are wanted at Char- 
leston, S. C., until January a, for furnishing Street 
Department with iron castings for year 1888. Address 
the Committee on Streets. 


STRFET-WORK.—Proposals are wanted at New 
Vork City untii Jauuary 11, for street-work. Address 
Department of Publ c Works. 


WATER-PIPE, CASTINGS, ETC.—Proposals are 
wanted at Franklin, Ohio, until January 18, for fur- 
nishing water-pipe, castings, etc., according tu speci- 
fications. Address William Michael, of the Board of 
Water-Works Trustees. 


SCH JOl..—Proposals are wanted at Gaine’s Station, 
Mich., until January o, for erecting a brick school 
house. Address School Building Committee, Gaine’s 
Station, Mich. 


WATER-WORKS SUPPLIES. — Proposals are 
wanted at Mount Morr’s, N. Y., until January 20, for 
furnishing cast-iron ‘pipe, hycrants, boilers, engine, 
and pump, according to specification. Address George 
W. bhelps, Mount Morris, N. Y. 


JANuary ‘ 
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WATER-WORKS.—Propcsals are wanted a1 De 
las, Tex., until January zx, for constructing, etc 
storave and subsid ng reservoirs according to sce: 
cations. Address W. E. Parry, City Secretary, 


SEWERS.—Proposals are wanted at Will 
Pa., until January 18, for the constraction, ete 
sewers in ceitain streets. Address R. H. Fanes, City 
Engineer. » City 


_ WATER-WORKS.—Proposals are wanted at Wash. 
ington. O., until January 9, for the coustruction cf, 
complete system of water-works. Address H. [.. Has. 
ley, of the Water-Works Committee. 


PROPOSALS for the work and material to be far. 
nished in enlarging the drill-hall of the State Arms 
in Brooklyn, N. Y., and providing a fence around th 
said armory pou will be received, u: til January 
13, 1888, at the Stste Arscral, Thirty-fifth Street and 
Seventh Averue, New York City, Plans and specif. 
cations may be seen at the office of architect Esward 
F. Gaylor, 66 Broadway, Brooklyn, N.Y. Proposs); 
must be addressed to the undersigned Commissioners 
Josiah Porter, Adjutant General; Fm:l Schaefer, Is. 
Spector General; J. M. Varian, Chief of Ordnance 
Commissioners. 


SCHOOL.—Proposals are wanted at Cloucester, 
Mass., until January 25, for erecting high-sshos 
building. Address John J. Somes, Clerk of Be:ldicg 
Committee. 


COURT-HOUSE.—All the contracts for erecting 
the court-hons- in Liberty, Mo., have been rejecte¢. 
and new bids are wanted. 


TANK AND GAS-HOLDPER. — Proposals ar 
wanted at Philacelphia, Pa., until Januarv 9, for th: 
construction of a tank and gas-holder. Address Lozis 
Wagner, Director, Bureau of Gas, No. 20 South Sev: 
enth Street. 


GAS WORKS.—Proposals are wanted at Tex. 
kana, Tex., until] January 14, for constructing ga 
works, with five miles of mains, Address W. [. 
Whitaker. 


SCHOOL BUILLDINGS.—Proposals are wanted a 
Columbus,O., until January 19, forthe construction af 
three school buildings. Address Clerk Board of Ede. 
cation, 


STEAM HEATING.—Proposals are wanted at 
Columbus, O., until January rg, for the Rattan-Smeat 
system of heating and ventilation tor several schac! 
buildings. Address Clerk board of Education. 


WATER WORKS.—Proposals are wanted al 
Marion, Va., for the corstruction of a complete systez 
of water works. Nodate specified. Address J. H. 
Francis, Recorder, Vown of Mar‘on, Va. 


BRICK CHURCH.—Proposals are wanted at Wy- 
andotte, Mich., until January 16, for building a brick 
church for the Evangelical Lutheran ‘Trinity cong: 
gaton. Address G. C. Bernethal, Secretary of Build. 
ing Committee. 


SEWFRS.—Proposals are wanted at Jersey City, 
N.J..until January 16, for const-ucting sewers i 
certain streets. Address Martin Finck, Clerk Doar 
ot Public Works. 


- BUILDING.—Proposals are wanted at Chill- 
enthe, Mo.. unt'l February 2, for doing work, etc., ' 
the construction of the bu'lding for the State Indus- 
trial Home tor Girls. Address Wilham Mellwrat. 
Chairman of Board. 








PUBLICATIONS RECEIVED. 


THE ANNUAL RFPORT made tothe Urban ‘s” 
itary Authority of the Borough of Huddersfield 
for the year 1886. By J. Spottiswoode Cameros, 

3. D., B. Sc. Edia., etc., Med‘cal (ficer of 
Health to the Borough, Medical Officer to the 
Birkly Fever Hospital, Honorary Physician to tke 
Huddersfie!d Infirmary, etc. Printed by order o 
the Sanitary Committee.  &vo., 63 pp.. pape 
Huddersffeld: George Whitehead & Sons. 


THE CIVIL ENGINEER'S FIELD BOOK. De- 
sioned tor the use of the locating engineer. Co 
taining tables of actual tangents and arcsexpres* 
in chords of 100 feet for every minute of BTISETSES® 
tion, from 0° to go®, from a 1° curve to & 10 curse 
inclusive. Also tables of formulz applicable * 
railrcad curvee aud the location of frogs, togelae: 
with long chords, grades, natural tangents, aa, 
sines, natural versed sines, natural ene 
secants, etc., with explanatory problems. °F 
Fdward Butts, Civil Engineer. 16 mo., 29 PP 
New York: John Wiley & Sons, 1886. 


TME MACHINERY OF SMALL BOATS A 
SHIPS OF WAR, ETC. A paper read at 
Twenty-eighth Session of the Inst:tation of 2 
ish Naval Architects, By A. Spyer, Fsq.. Nem 
ber. 10%x7, 18 pp.. paper. Published lor ir 
itous deaibuncn 6 Frederick M, Wheeler, 4. & 
93 Liberty Street, New York. 


STANARDS OF LEAGTH AND THEIR PRAC 
TICAL APPLICATION. A resume cov 1% 
the methods employed for the production of sta 
aif gauges to insure uniformity and interchang® 
abil ty in every department of ma: ufactur®. no 
cluding the reports of Professor William A. Roa?" 
the Committee on Standards and Gauges. ce 
can Society of Mechanical Engineers; (060 
m:ttee of the Master Car-Builders’ Asscc a 
and including also the report of the special 
mittee appointed by the Frank-io Tnststute, - r 
1864. dited by George M. Bond, M. E. ee 
180 pp. Published by The Pratt & Whitney 
pany, Hartford, Conn. 


ONADILLA WATFR-WORKS MFMORANDA 
By Samuels. North. 27 mo., 16 pp., paper: 


THE KALENDAR, 1887-88, of the Royal Insittt 
of British Architects, Fifty-third Sessio0. 


156 pp., paper. 
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THE VOSBURG TUNNFL: A description of its 
construction. Illustrated. 113{x844, 56 pp., paper. 
Published, with the permission of the Lehigh 
Valley Railroad Company, by Leo Von Rosenberg, 
35 Broadway, New York. 


ANNUAL REPORT of the Missouri River Commis- 
sion, together with appendices A and B, for the 
fiscal year ending June 30, 1886. Tilustrated. 8vo., 
FE PP» paper. Washiugton: Government Printing 
Office. 1887. 


THE STEAM-ENGINE CATECHY?SM. Part I. 
A series of dsrect practical auswers to direct 
practical questions, mainly intended for young 
engineers and for examirat:on questions. By 
Robert Grimshaw, M. E. Fitth and enlarged 
edition. Illustrated. 3r8m0.,194 pp. Price, $1. 
New York: John Wiley & Sons. 


RECENT ADVANCESin eels Electric Light. 
ing, Magnetism, Telegraphy, Telephony. etc., in- 
luding articles by Editorof Electrician. of Vondon, 
Professor Thompson, of London, and Professor 
Edison. Edit-d by Henry Green. Illustrated. 
Frice, $x. 8vo., 55 pp., paper. 


REPORT ON THE CAPACITY of the Sudbury 
River and Lake Cochituate Water-Sheds in 
Time ot Drought. = By Desmond Fitzgerald, Resi- 
dent Engineer, etc. 8vo., 61 pp., paper. Boston: 
Rockwell & Churchill. 








Butlding Intelligence. 





We solicit from each and every one of our readers infor- 
mation relating to projected buildings in therr lo- 
cality, and should be glad to receive newspaper 
c)‘ppings and other items of interest. 

ABBREVIATIONS.—3d 8, brown stoae; dr, brick; by st, 
brick store ; 4s dwell, brown-stone dwelling; apart 

use, apa’? uent-house* Zen, tenement: ¢, each 
#. owner: a, architect; 4, builder: /7, frame. 


NEW YORK. 


123 Baxter, br ten; cost, $23,000; 0, A & 


—¢ Ruff; a, Schneider & Herter. 


66th, S s, 375 e roth av, two brick tens with 


, $tores; cost, each, $20,000; 0 and b, John 
_ Sheridan; a, A Spence. 


Av B, s e cor 83d, 3 br tens and stores: 


cost, corner, $18,000; others, $11,000 each: 


o, L & J Brandt; a, J Brandt. 
8uth, s s. 100 w Av A, g br and stone tens; 


cost. each, $12,000; o, James Higgins; a, A 


B Ogden & Son. 
83d, s s, 156 e rst av, two stone tens: cost, 


| each, $28,000; 0, Louis Lochman; a, E Wenz. 


79th, s s, 100 w gth av, two br and stone 
dwells; cost, each. $35,000; 0, Samuel Col- 
cord: a, H L Harris. 

W s West End av, 88th to 89th sts, ro br 
dwells; cost, $19,000 all; 0, Bernard Wilson; 
a, Thomas Wilson. 


Ss 126th, 135 w 3d av, brick stable; cost, 


7 €25,000; 0, John Baunen; a, George W Wal- 


a 
a 


grove. 


438 Pearl. br storage; cost, $20,000; 0, est 
of J H McGarr; a, Stephen D Hatch. 


BUILDING INTELLIGENCE. 


BULLDING INTELLIGENCE. 


253-259 W 32d, 4 br dwells; cost, $16,000 | MONTCLAIR, N. J.—The Montclair Club 


all: o, Wm Rankin; a, Keister & Wallis. 
ALTERATIONS—NEW YORK. 


134-136 E 41st, br dwell; cost, $8,000; 0, 
Benj Lewis; a, H N Holmes. 


BROOKLYN. 


Hendricks, sw cor Arlington av, three fr 
dwells; cost, total, $12,000; 0, a and b, James 
McGuigan. 

Luquer, n s, 160 e Court, br ten; cost, 
$10,500; 0, a and b, John J Cody. 

26 Chapel, br dwell; cost, $8,000; 0, Jas 
O'Connor; a, J G Glover. 

E s Ross st, 166 s Wythe av, br stable and 
dwell; cost, $14,000; 0, Von Glahm Bros; a, 
Rich Von Lehan. 

N wecor Magnolia st and Central av, 2 fr 
dwells; cost, $8,400 all; o, A Todebush and 
A Fuhrman; a, B Finkenseiper. . 

W s Tillary, roon Washington, br stable; 
cost, $15,000; o, H & L Leibman:; a, Parfitt 
Bros. 

MISCELLANEOUS. 
DETROIT, MICH.—State, br factory; cost, 

$22,000; 0, C Witbeck; a, G W Lloyd; b, 

A Chapoton. 

Park pl, br school; cost, $12,000; 0, St 

Aloysius’ Parish; a and b, same as above. 

Russell, br factory; cost, $7,000; 0, Art 

Store Co; a, A Bloqustte; b, J Vancergyp. 


BOSTON.—Off South st, Jamaica Plain, 
wooden parochial school; cost, $40,000; 0, 
Right Rev J J Williams; a, P Ford. 

Head place, brick electric station; cost, 
$25,000; 0, Edison Company; a. Bradley, 
Winslow & Wetherell. 

63-65 Essex, br mercantile: cost, $48.000; 
o, Alpheus Hardy; a, Cummings & Sears. 


ALMA, KAN.—A $50,000 court house will 
be built here. Messrs. Schrage & Nichols, 
architects, of Kansas City, have made the 
plans and have charge of the details of con- 
struction. 


SAN DIEGO, CAL.—A wharf, to cost $33,- 
000, is to be built by Herr Wagner. 


CLINTON, MO.—The Y. M. C. A. will 
erect a $50,000 building. 


READING, PA.—Penn and sth, 5-story br 
bldg; cost, $11,000; 0, F G Bone; b, H. 
Rummel. 

Penn st and 6th st, br bldg with s trim- 
mings ; cost, $9,500; 0, Penn Trust Co., H 
Kendall, Secretary. 


SOMERVILLE, MASS.—The Masons will 
erect a $30,000 structure here. 


will build a house to cost $25,000. 


OSHKOSH,WIS.—The Y. M.C. A. willex- 
pend $25,000 in a new edifice. 


ALBANY, N. ¥Y.—Mayor Thatcher can give 
details of the new edifice to be erected by the 
Y.M.C.A., to cost $50,000. It is tobe 
124x130 and fire-proof. So far there has 
been no architect selected. 


PROVIDENCE, R.I.—Canal st. fr refrig- 
erator; o, G F and E C Swift; a, Stone, Car- 
penter & Willson; b, H J Bassett. 


WORCESTER, MASS.—Cedar, fr dwell; 
cost, $9,000: 0, J D Washburn; a, F Dab- 
ney, Jr., of Boston; b, J B Crosby. 


WILLIAMSPORT, PA.—got w 3d st, br st 
and dwell; cost, $12,000; 0, Peter Herdic; 
a, E Culver; b, D P Guise. 


KANSAS CIT Y,MO.—Cor Harrison and oth, 
s and br church; cost, $80,000; o, Calvary 
Baptist Society. 

Thirty-two minor bldgs costing in aggre- 
gate $28,450. 
None costing $7,000 or over. 


BALTIMORE, MD.-—-N w cor North and 
Lex sts, 5-story br warehouse; 0, Herman D 
Umbsteter. 

ITHACA, N. Y.—A $40,000 building is to 

_ be erected by the Y M C A of Cornell Col- 
lege. 


PADUCAH, KY.—A $20,000 Presbyterian 
Church will be erected here. 


PITTSBURG, PA.—For particulars about a 
¢60,000 Episcopal Church address Rueben 
Miller, of East Liberty, a suburb of this 
city. 


GOSHEN, IND.—Address the Committee on 
City Hall for details of new $30,000 struct- 
ture. 


DANVILLE, N. Y.—Mr W W Carlin, archi- 
tect, of Buffalo, has prepared plans for an 
addition to the Danville Sanitarium, to cost 
$25,000. 


CHARLESTON, S. C.—Cor Magazine and 
Franklin, 3 story br jail, with iron and steel 
cages and hot-air furnace for heating: cost, 
$50,000; 0, Charleston County: a, Abraham 
& Seyle; b, Oliver & Carter, contractors for 
jail building; Van Dorn Iron Work Co., 
contractors for iron and steel cages. 


ST. PAUL, MINN.—Nothing over $7,000 
in value to report this week. 


BUILDING INTELLIGENCE. 


SOUTH NORWALK, CONN.—A Con- 
gregational church to cost $50,000 will be 
built 


ROME, N. Y.—The Central New York In- 
stitute for Deaf Mutes will expend $40,- 
OOO in a new edifice here 


JAMESTOWN, PA.—A library building to 
cost $75,000 is to be erected here. Address 
Mrs A T Prendergast. 


WALNUT CITY, KAN.—A $25,000 court 
house is to be erected here 


OMAHA, NEB.—Address the Ballau Bros. 
for particulars of the $1,000, 000 hotel which 
they are to build here 


LYNCHBURG, VA.—A colored Baptist 
College is to be erected here, to cost $30,- 
000. 


GALVESTON, TEX. — Address architect 
Geo E Dickey for details of Bayland 
Orphan’s Home 


GENEVA, N. Y.—No building over $4,000 
in value to report this week 


ST. LOUIS. MO.—11 permits valued under 
$7,000 each have been issued this week 


CHICAGO. ILL —623-31 Blue Island av, 
br st and flats; cost, $35,000; 0, Wm Kas- 
par; a, W EH Drake; pb, J Warker & Sons 


48-60 N Clinton, 6-story br warehouse: 
cost. $75,0C0; 0, E W Blatchford: a, F H 
Walscher; b, Ross & Winkler 


108 Sherman, br st and flats; cost, $10,- 
000: 0, E J] Lehman; a, E R Krouse; b, 
Agnew & Cox 

11-15 Fulton, br addn; cost, $8,000; 0, 
Eckhart & Swan; a, S V Shipman; b, Bar- 
ney & Rodatz 


12 bldgs costing less than $7,000 each 


MILWAUKEE.—E s Astor st, between Mar- 
tin st and Juneau av, new stone church; 
cost, $100,000; 0, Immanuel Presbyterian 
Church; a, E T Mix & Co 

S wor South Water and Virginia sts, br 
toundry; cost, $10,000; 0, Rundle, Spence 
& Co 

A building permit was issued to William 
Forrestal permitting him to place machinery 
and buildings on Dane Place to sink a shaft 
for the flushing tunnel 


Cor 3d av and Park st, br church; cost, 
$10,000; o, Asbury M E Church 


Cor Dover st and Kinnickinnic av, brick 
church; cost, $10,000; 0, St Lucas Evan 
Lutheran Chorch; a, H P schnetzky 





Sent (post paid) on receipt of $2.00. 


THE FOLLOWING PUBLICATION 


TITLE PAGE. 


A COLLECTION 


Representing the General Plan of 


TWENTY-SIX DIFFERENT WATER-WORKS, 


IS NOW READY AND FOR SALE. 


INTRODUCTION. 





OFFICE OF SECRETARY, 


OF DIAGRAMS 


: 
New BeprorD, Mass., November 1, 1887. . | 


T HIS collection of diagrams is the result of the persistent 
efforts of Messrs. Wiiliam B. Sherman, of Providence, 


R. I., and Walter H. Richards, of New London, Conn., 


Contributed by Members of the 


New England Water-Works Association, 


And Compiled by a Co:nmittee. 


1887. 


NEW YORK: 


PUBLISHED BY THE ENGINEERING AND BUILDING RECORD, 


82 & 8 FULTON STREET. 


P. O. Box 3037. 
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who, as a Committee on Exchange of Sketches, have secured 
these drawings from members of the Association. The fol- 
lowing extract from a report presented by these gentlemen at 
the Manchester, N. H., meeting in June, 1887, will explain 
in part the origin of the collection : 

‘In answer to circular letters sent out to members, there 
were received rough sketches of general plans of twenty-three 
water-works represented in the Association. Having this data 
on hand, though crude in many particulars, it was decided to 
put the same into available shape for the benefit of the mem- 
bers. This has been accomplished by the Committee without 
cost to the Association. From these rough sketches—revised, 
reduced to uniform size of 10 by 15 inches—a set of tracings 
has been made, and a sample folio of blue prints prepared. 
This folio and set of tracings ate herewith presented as form- 
ing the main part of this report.” 

Since the Manchester meeting three more subjects have been 
received and subscribtions for sets of reproductions from the 
tracings have been called for. The ready response to the call 
is evidence of the value of the Committee's work, and arrange- 
ments were made with THE ENGINEERING AND BUILDING 
ReEcoRD for publication in this present form. 

R. C. P. COGGESHALL, 


Secretary, 
New England Water-Works Association. 


Address, BooK DEPARTMENT, 


INDEX. 





I.—Boston, Mass. 

I1.—Burlington, Vt. 

= I1I.—Cambridge, Mass. 

a IV.—Fall River, Mass. 

~ V.—Fitchburg, Mass. 
VI.—Knoxville, Tenn. 

VII.—Lawrence, Mass. 

- ViIlT.—Manchester, N. H. 

i IX.—Meriden, Conn. 

- X.— Middletown, Conn. 

“ XI.—Milford, Mass. 

7 *XITI.—Nantucket, Mass. 

i: XIII.—Natick, Mass. 

~ XIV.—New Bedford, Mass. 

XV.—New London, Conn. 

* XVI.—New Orleans, La. 

- X VII.—Pawtucket, R. I, 

7 XVITI.—Plvmouth, Mass. 
XITX.—Quincy, Mass. 

XX.—Spencer, Mass. 

XXI.—Springfield, Mass. 

o X XII.—Taunton, Mass. 

‘  XXILI.—Waterbury, Conn. 

mt XXIV.—Wilmington, N. C. 

es XXV.—Woonsocket, R. I. 

= XXVI.—Worcester, Mass. 


THE ENGINEERING AND BUILDING RECORD, 82 & 84 Fulton Street, New York. 








96 THE ENGINEERING AND BUILDING RECORD. 
re mY GAS A je’ C22 
STEAM na a 


A valuable book 
for every steam 
user and engi- 
neer, published 
Ser for free DIS- 
SESSSF ||| TRIB U TION 





THE 


Babcock & Wilcox Co., 


MANUFACTURERS OF 


WATER-TUBE BOILERS, 


107 HOPE ST., GLASGOW. 


30 CORTLANDT ST., NEW YORK. 
Branch Offees : 


Boston, 6s Oliver St. Cuicaco, 64S Canal St. 


PHILADELPHIA, 33 N. sth St. 
New Orveans, 57 Carondelet St. 
Pit1ssurG, Room 44, Lewis Building. 
HAVANA, CuBA, 50 San Ignacio. 
Say Francisco, Hinckley, Spiers & Hayes, 
s6r Mission St. 


ABENDROTH & ROOTS 


, IMPROVED 
Water-Tube Steam-Boiler. 


UR new boiler has successfully demon- 
strated its superiority by practical use 
under most trying circumstances. We 
have confidence, therefore, in our 
ability to meet the most exacting re- 
quirements, and invite a critical exam- 
ination of our new system of construc- 
tion by all who contemplate purchasing 
boilers. 


ABENDROTH & ROOT MFG. CO. 


28 Curr Street, New YorK, 
Correspondence soli: ited. 





‘HE THOMAS GIBSON COMPANY 
of Cincinnati, O., who were the first 
importers and manufacturers of sanitary fix- 
tures, have introduced a new closet, The CaR- 
LISLE PEDESTAL, froat outlet,” the distinct. 
ive features of it being SIMPLICITY, PERFEC1 
WASH, scientific construction, and modevst+ 
cost. A handsome circular and price-list will 
be furnished ON APPLICATION. 


273 Walout Street, 


64 & 66 Lodge Street, t CINCINNAT) 





THE TIFFANY 
GLASS COMPANY 


MEMORIAL WINDOWS 
GLASS WORK DECORATIONS 


Designs and Estimates subm ed. 


LomsC. TirFANy, Pres. PRINGLE MiTcHBLt, Af ger. 
Jonn Du Fas, Sec. Joun C. Puart, 7reas. 


333-335 Fourth Avenue, New York. 
509 Pullman Building, Chicago. 


Water-Works Instruments 





_aaT Py. 
Sher, 


et are 
cer 
‘SLLSIHAA AWIHD TIBG BIONIC 


Crossy STEAM-ENGINE INDICATOR. 





Crossy STEAM-GAGE & VALVE Co., 


MANUFACTURERS OF 


Pressure and Vacuum Gages. Clocks, and Counters; 
Pop Safety-Valves and Water-Relief Valves, 


and all instruments incidental to use of steam or water. 
qs & 97 Oriver Staest, _ SBOSTON. 


Cabinet Makers and Decorators. 


XCEPTIONAL facilities for the manu- 
facture of fine Architectural Cabinet 
Wood-Work and Interior Decorative 
Work from the designs of architects and 
our own artists. 


Aa inspection of our Warerooms is solicited. 


Broadway and 53d St., 


New Yorx. 


THE SIXTEENTH VOLUME 


ENGINEERING AND BUILDING RECORD 


THE 


Aside from the weekly record of events of special interest to Engineers, Architects, Municipal Officers, Mechanics. and Contraston, 








Leon comprised 20 tons of goods. 
St. Augustine. 


AND 
THE SANITARY ENGINEER. 
(June 4, 1887—November 26, 1887.) 


the following of the numerous special articles are mentioned as of permanent interest. 


FULL-PAGE ARCHITECTURAL ILLUSTRATIONS: 


coo outlet of the Kangra Tank, Ahmedabad. 
india. 
A mantel in the Tiffany House,designed by LouisC. 
Tiffany. 

Staircase, Examination Schools, Oxford, Eng., T. 
G. Jackson, architect. 

Denver Club House, Denver, Col., Varian & Sterner, 
architects. 

Metropolitan Club, Washirgton, D. C., Gray & 
Page, archit cts, 

New Dormitory, McCormick Theological Seminary, 
Chicago, A. Page Brown, architect. 

Y.M.C. A. Bui'ding and Turner Building, New- 
burg, N. ¥., McKim, Mead & White, architects 

Hail in Mrs. Bent’s House at Longwood, Mass., E. 
A. P. Newcomb, architect 

The Quadrangle of the New University Burlding. 
Edinburg, R. Rowand Anderson, LL.D., archi- 
tect. 

Residence of Mr.C. W. Norton at Alston, Mass., 
Hartwell & Richardson, architects. 

Hanan & Son's Shoe Factory, New York, Babb, 
Cook & Willard, architects. : 

Hall in the Tiffany House, New York, McKim, 


' Mead & White, architects. 


Lumber Exchange at Minneapolis, Minn., Long & 
Kees, architects. 

Residence of William Edgar, 
McKim, Meai & Whicte, architects. 

A House in Camden, N. J., Wilson Eyre, archi- 
tect. 

A Manufacturing Building, H. R. Marshall, archi- 


tect. 

Hotel D’Almy, Bloise, France. 

A Residence in M Street, Washington. 

An Old Colonial House at Jamaica Plains. Mass. 

Residence of W. D. Sloane, Lenox, Mass., Peabody 
& Stearns, architects. 

A Hall in E. W. Anthony's House, E. A. P. New- 
comb, architects. 

Interior of St. Etienne du Mont, Paris. 

Hotel Pourtales, Paris, France. 

‘Lhornwall Orphanage, Clinton, S. C., A. Page 
Brown, architect. f 

Residence of Mrs. Cowden, Far Rockaway, McKim, 
Mead & White, architects. 

Cotlege of Physicians and Surgeons, W. Wheeler 
Smith, architect. . 

Besi des twenty-one Vignette Illustrations, and sev- 
eral drawings of details to scale. 


Newport, R. I., 


ARTICLES OF SPECIAL INTEREST TO ARCHITECTS: 


Result of Cincinnati Architectural Competitions. 

Regarding the Study of Architecture ; turther let- 
ters on this subject. 

Description of the Children’s Hospital at Walnu: 
Hill, Ciacinnati. (Three [llustrations.) 

Building Construction Details—Balloon Frames. 
(Two Iustrations.) ae 

Nautical Arena, Paris (description). _ 

The Hastings, St. Leonard’s, and East Sussex Hes- 
n. alg (descriptions and plans). ( TAvree /ddustrations.) 

Architecture of London Streets. 

Bath-House of Hospital at St. Antoine, Paris. 
(Two Iilustrattons.) ann 

Ready-Made Specifications (a criticism). 

Fall of an Elevator in a New York Dry-Goods 
House. (/déustrated.) ; 

Description of the Methodist General Hospital, 
Brooklyn. (7wo /.dustrations.) 

Trussed Roof over a Dnill-Shed at Bury, England. 
(One Lilustration.) 

Paris Urdinance Concerning Theatres. 

Mud Architecture in Persia. 

Dry Rot ica New York Apartment House, Fourth 
Avenue and Sixty-second Street. (Ome /ddustration.) 

Grain Elevators (Description,. with seven illustra- 
ftons.) 

Gettysburg Cyclorama Building (details of roof and 
structural iron-work). (One /llustration.} 
. Paramount Requirements of a Large Upera- House 
(paper by D. Adler, Chicago). 


ENGINEERING: 

Among the specially prepared articies in the series 
of Buiiders’ and Contractors Engineering and Plant 
are: 

‘Traveler tor erecting Kings County Elevated 
Railroad, :ZAree litustrations ) 

Excavating apparatus used on the Tancarville 
Canaland Sewer. (Three lilustrations.) 

Derr.ck Foot Block and Sheaves at Shaft 14 on the 
New Croton Aqueduct. (Two /ilustrations. 

Potomac Fiats Dredging Vlant. (Four /ilustva- 
trons.) 


Tube Riveting Machine at Forth Bridge. (70 
Lllustrations.) 

Lockwood Dredge used on Cape Cod Ship Canal 
(Etght lilustrations.) 

Location of Plaut at shafts on New Croton Aque- 
duct. (/wo lilustrations.) 

Recent Water-Works Construction—East Orange 
and Bloomheld, N. J., Water Companies. (7Ar¢ee 
Illustrations.) Water. Works at Ware, Mass. (our 
Illustrations.) Water-Works at Calais, Me. (7Arce 
Mlustvations.) 

Pavements and Street Railroads— Continuation of 
this series, in which the question of wood pavements 
in London 1s fully discussed. 

New Croton Aqueduct. No. XIII. Disc for 
Measuring Cross-section in Tunnels. (Vine /¢/us- 
trations.) 

Tipple for Dumping Cars on the New Croton 
Aqueduct. (Six lliustrations.) 

Modern Sewage Disposal and Engineering. By 
E. S. Philbrick, M. Am. Soc. C. E. (7wo tllustra- 
ted articles.) 

Sweetwater Dam and Irrigation Experience in 
Southern California. (One /ilustration.) 
woe. of 75-Ton Derrick at Brooklyn Navy 

ard. 

Repair and Maintenance of Roads. By W.H. 
Wheeler, C. E. 

Report of the Disposal of Sewage inthe City of 
Worcester, Mass. 

Portland Cement Tests at Long Dates. 

Receiving and Catch Basins at Waterbury, Conn. 
(Four Illustrations.) 

Testing of Portland Cement for the Harbor Works 
at Calais and Boulogne. By F. Guillair. 

Carrying Water-Mains Across the River at Ekhart, 
Ind.( 72wo ///ustrations),and at Grand Rapids, Mich. 
(Three [liustrations.) 

Vubular Subwav Under Northumberland Straits. 
(ZTwo lliustrations .) 

Filtration or Subsidence. By J. D. Cook, C. E. 

Special Report of the Chicago Drainage and 
Water-Supply Commission. 

Driven—Well System as a Source of or Means of 
Obtaining a Water-Supply. 

Recent Sewer Construction. 
Works. (Three lilustrations.) 

Burial of Sewage and Refuse. (Criticism on an 
Address by Dr. G. V. Poore, of London.) 

The Mo'teno Reservoir at Cape Town, Africa. 

_ Downfall of the Suspension Bridge over the Os- 
trawitza. (Two Illustrations.) 

Some Details of Water-Works Construction. By 
Wilham R. Rillings, C. E. (Four articles of this 
series, with tliustrations, have appeared.) 

Accident on the New Croton Aqueduct—Collapse 
of Bulkhead. ere Lllustrations.) 

Preparing Refuse Stone for Concrete. (One /ilus- 
tration.) 

History of the Development of the Art of Bridge 
Construction. By Prof. William P. Trowbridge. 
(Twelve Iilustrations.) 

Kanawha River improvement (description, with 
stx tllustrations). 

Fall of a Retort-House Roof—Metropolitan Branch 
Consolidated Gas Company. (One lilustration.) 

Armory Roof, Buffalo—180-foot combination roof, 
showing scaffoitd used in erecting. (Two lilustra- 
tions. 

Eads’ Last Work—Letter written ten days before 
his death. giving details of construction regardin 
design of his plant. (7Aree Facsimile Hilustrations) 

New Water-Works Tunnel, Chicago—Abstract of 
specifications. (One /ilustration.) 

Effect of Temperature upon Structural Tron and 
Stee!—Paper by Joseph Ramsay, Sr. 

Description of Water-Tower at Franklin, Mass. 
(Four lllustrations.) 

Cape Cod Ship Canal (Desig of Work), 

Manufacture of Hydrauiic Cement from Blast- 
Furnace Slax. By J. E. stead. 

Wreck of Seneca Falls Stand-Pipe. 
and Four Illustrations.) 

Bursting of Little Falls Reservoir. (Description.) 

Fall of Derrick at the New Court-House, Boston, 
Mass. (7wo Iilustrations.) 

Fall of an Frecting Crane on the Union Elevated 
Railroad, Brooklyn, N. Y. 

Six Years’ Experience with Memphis Sewers; 
Special Report to Tug ENGINEERING AND BUILDING 
Recorp, by Rudolph Hering, with Editorial Com- 
ment. 

Kemarkeble Meeting of Headings on the New 
Croton Aqueduct. 

Milwaukee HWoub'e Track Praw Span, Designed 
by the Edge Moor Iron Co. (7wo Donble-page ll- 
lustrations and Description.) r 


Chiswick Sewage 


(Description 


HOTEL AND RESTAURANT FURNISHINGS. 
PONCE DE LEON AND CASA MONICA, 


THE fact that the entire kitchen furnishings for Florida's palace hotel. the Fonce de Leon of St 
Augustine, were supplied by a Boston house, thatot FRANCIS MORANDI & SON, 50 Union 
Street, rather tickles the pride of proud old Puritanical Boston. That the Messrs. Moranon! were 

able to succesfully compete with other leading firms of New York and the West and secure an 
order of such magnitude, is something that bomfeces throughout the country cannot afford to 
overlook, when either furnishing new or refurnishing an old hotel. The order from the Ponce d, 
‘Lhis firm 1s now engaged in fitting upthe Casa Monica at 
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Report of Tests of the Westinghouse Air-Bni- 
at Ridgefield, N. J. 


Micro-organisms in the Atmosphere. 

The Need of Hospitals tor Contagious Disrasa 

Massachusetts Imvestigation of Water-Supply. 

London Sewage Dsposal—discussion of methed: 

Wages'n Great Britain—table of wages pad! 
the different mechanics. 

_ Plan to Provide Chicago with Sub-cellars x: 
Crifle with the Sewage Problem (A ciiticisn.) 

Death-Rates of Different Classes. 

Stable Floor Construction—description of cx 
structive features in notable stables in New Vi 
and Hoston. (70 Sllusts ations.) 

Peculiar Methods 1p the D.stnibution of the Ne | 
York Croton Aqueduct Keports. (A criticism ) 

Sanitary Engineering and its Results, as Iss 
trated in the City of Dublin—review shownng reduc | 
tion of death-rate following munic pal impr: 
ments.) 

Pavements from Blast- Furnace Slag. 

Spec'fic Germs of ‘Typhoid Fever. 

anufacture of Salt near Middleboro. 

Lining an Aqueduct with Lead (Arcuell). 

Lessons from Recent Water Works Disaster. 

Amertcan Public Health Association and Nat: 
Quarantine. 


Hot-Water Heating and Fitting. By Them 
(This Series Continued.) 

Descriptions of P umbing—Kitchen Boiler : | 
rangeiment—Residence of H. C. Fahnestock, &. 
(Two Illustrations.) 

Kitchen Boiler in Diocesan House, New Yott. 

Equ.table Building, New York. (Descriptit ” 
Plumbing. (Four /ilustratious.) . 

Bath in the Residence of Mr. E. H. Wales. (Ge 
lustration .) 

Comparative Value of Steam and Hot Wate 
Transmitting Heat and Power. Chas. k. Emery. 

Domestic Engineeriog—Army Mess Hal # 
Davids Island. (Four /i/ustrations.) 

Novel Pipe Joints or Couplings for Natural Gas 

Plumbing—Hot-Water Circulation from bud 
to Top Floor of Building. oan 

Foot-Vents, their J ocation and Terminatics. Is 
Giles Smith. 

Trade Schools and Technical Education in the 
Relation to the Plumber of the Future. 

House Drainage Regulations of Haverhill, Mas 

Specimens of Bad Plumbing Discovered by t 
New York Board of Health. (A series. /Hasire®' 

Conanicut Park Fever Outbreak, 

_Is a Trap on a Main Drain of a Building a Necss 
sity? Fresh-Air Inlets, their Location and Ie 
mination. (Paper by Richard Murphy and Jas A 


1 ) 
Rules for Figuring Steam Heating Surfaces. 
Plum 1olations, (Several /ilustratuss 
Revised Plumbing Regulations, New York bor 
of Health ; ‘ 
The Fitting up of Hot-Water Boilers in Eos 
Plumb:ng Practice. (Three Articles, /dustrateé. 
_Equttable Butlding Plan, Show:ng Domestic i 
gineering Plants, Including Boslers, Engioes 1" 
raulic Pumps and Flevators, Dy: amos, oe 
Serv'ce, Heating Mains, Etc. (Seven articles © 
Uilustrations.) 5 ety 
Plumbing in the Residence of Mr. Francis Lyoet 
Stetson. (Three [llustrations.) . Coo 
Washing*on, D.C., Plumbing Regulations. (\“ 
troversy Over Them.) ss 
_ Plumbing in Residence of Mr. W.F. Weld, Brv 
line, Mass. (Six [é/ustrations.) | 
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American Society of Civil Engiceers ; Amer? 
Institute of Architects; Western Associstict . 
Architects; Annual Convention of Master rlum 
American Water-Works Association: Ame | 
Association tor the Advancement of Science:- 
England Water-Works Association. 
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CAUTION. 


PERSONS who cash drafts made on this journal by par- 
ties claiming to represent it do so attheir own risk. Our 
representatives are supplied with funds from this office 
and do not make drafts. 


THE COMMERCIAL ADVANTAGES OF 
LOCKS AND DAMS FOR THE IM- 
PROVEMENT OF RIVER NAVIGA- 
TION ON THE KANAWHA. 


THe columns of THE ENGINEERING AND 
BuILDING RECORD have consistently advocated 
the improvement of rivers and their conserva- 
tion, not only as an effective means of reducing 
the freight charges on railroads in this vicinity, 
but also because of the great economy resulting 
from river and canal transportation under rea- 
sonably favorable circumstances. These views 
are very fully borne out by the experience on 
the Great Kanawha River. In a recent report 
to Colonel William P. Craighill, U. S. Engineer 
in charge of the improvements there, made by 
Mr. Addison M. Scott, Resident Engineer, some 
exceedingly interesting facts are brought out. 

The first locks and dams, Nos. 4 and 5, were 
completed in 1880, For the year 1877 there 
were shipped from the mines by the river some- 
thing over 5,000,000 bushels of coal, and nearly 
8,000,000 by rail. There were then up to 1880 
but two small mines above No. 5, shipping about 
200,000 bushels per year. Since the completion 
of these locks the shipments have steadily in- 
creased. There are now 18 mines above No. 5, 
shipping their output by river, and for the year 
ending June 1, 1887, the shipments by river were 
Over 23,000,000 tons, and by rail 19,000,000 
tons. 

The rates of towing have also been reduced, 
owing indirectly to improvements, but directly to 
the increased competition among tow-boats, the 
number having doubtless been largely increased 
as aresult of the increase in business to be 
done. 

The saving in freight over those by rail is 
very great. The charge for sowing 263 miles 
from Charleston to Cincinnati is 25 cents for 
2,000 pounds, or about one-twelfth of a cent per 
ton mile, and the total additional cost for care 
of barges, pumping, wharfage, piers, etc., would 
increase this one-quarter of a cent per bushel, or 
to 44% cents for 2,000 pounds, or a little less 
than one-sixth of a cent per ton mile. For longer 
distances this would be stillless. For operators 
who own their own barges and tow-boats the 
total cost, including wear and tear, is about 28 
cents for 2,000 pounds. a. 

By rail the cost between Winchester, Ky., 
and Covington has been $2.70 per 2,000 pounds ; 
Charleston, W. Va., to Lexington, Ky., 190 
miles, $1.82 for 2,000 pounds. 

The number of freight and passenger steamers 
has nearly doubled, being in 1886 ten, as against 
six in 1875. These handled in 1886 41,000 tons 
of miscellaneous freight and carried 59,000 pas- 


-sengers. In addition to these, four good steamers 


run from the upper Kanawha to points on the 
Ohio, carrying freight and passengers at low 
rates. . 
The report shows that a very considerable 
increase in traffic will result from extending the 
system of slack-water navigation to the lower 
reaches of the river. The records of the gauge- 
readings as to depths suitable for navigation 
show that the season for shipment from the 
Kanawha can be lengthened over roo days 


before it will equal in length the season in the 
Ohio from the Kanawha down. In addition to 
this it will enable the dealers to save much of the 
time now required to “double up” their tows 
after bringing them through the present narrow 
channel, and to take advantage of any rise inthe 
Ohio following one in the Kanawha (an oppor- 
tunity now frequently lost). This will virtually 
bring the Kanawha mines 300 miles nearer to the 
markets on the Ohio and Mississippi rivers. 

We have in previous numbers given a full 
description of the interesting works on the 
Kanawha, and it is with great pleasure that we 
record the marked success attending their use. 
We commend the subject to all those who per- 
sistently malign the honest efforts of our legis- 
lators to develop the waterways of the country. 


THE ANNUAL OUTPUT OF RAILROAD 
ROLLING STOCK. 


THE Railroad Gazette has taken pains to col- 
lect quite complete and valuable statistics in 
regard to this industry, which is of great import- 
ance, not only from its magnitude, but more 
especially as indicating the growth and condition 
of our railroads, as well as constituting a large 
factor in our commerce. 

From thése figures, which cover a period of 
eight years, from 1880 to 1887 inclusive, and 
the comments of the Gazeffe upon them, it 
appears that the largest output in most 
classes of rolling stock, or perhaps it would 
be more correct to say that probably the great- 
est aggregate value of output was in 1882, and 
the years immediately preceding and following, 
each of which exceeded it in some particular 
classes ; that 1885 was in all but one small item 
by far the poorest year, and that 1887 had very 
nearly risen to the average of the best that had 
preceded it, and, in some respects, much ex- 
ceeded them. Comparing it with the best and 
poorest preceding year for each class it appears 
that 2,044 locomotives were built in 1887, against 
2,282 in 1882 and £00 in 1885 ; 16,145 freight- 
cars in 1887, against 20,046 in 1881 and 3,555 in 
1885 ; 14,056 coal-cars in 1887, against 8,100 in 
1881 and 2,598 in 1885; 663 day passenger, bag- 
gage, mail, express, and caboose cars in 1887, 
against 587 in 1883 and 259 in 1885; 67 sleeping, 
dining, hotel, buffet cars, etc., in 1887, against 75 
in 1881 and 17 in 1880; number of freight- 
cars built per locomotive, 7.9 in 1887, against 
10.1 in 1881 and 4.4 in 1885; and the number of 
coal-cars built per locomotive, 6.9 in 1887 against 
4.9 in 1884 and 2.6 in 1880, These latter figures 
might be taken to indicate an increase in the 
hauling power of the locomotives, and this 
would appear to be the case, as the Gazette says : 

‘* There can be but little doubt that the 2,044 locomo- 
tives built during 1887 represent a greater weight of metal 
and more haulage capacity than the 2,277 locomotives 
built in-1882, many of which were for the narrow gauge. 
The gradual increase in the number of engines with cylin- 
ders of 18, 19, and 20 inches in diameter has been very 
noticeable of late years, and when this fact is taken into 
consideration, the year 1887 shows a slightly smaller in- 
crease in numbers, but probably a larger increase in power 
than even the prosperous years 1882 and 18¢3.” 

And sums up the matter as follows: 

‘© Taken as a whole, the returns certainly show that the 
locomotive and car-building industries are in a fairly flour- 
ishing condition, and the continued extension of railroads 
and the national growth of traffic on lines open will prob- 
ably continue to provide plenty of work for locomotive 
makers and car-builders during the present year and for 
some time to come.” 
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A SPEEDING-TRACK IN NEW YORK 
CENTRAL PARK. 


THE petition signed by some _ millionaire 
owners Of trotting-horses and a few of their 
friends, that a portion of the Central Park be 
devoted to a speeding-track for their conve- 
nience and that of their jockeys and trainers, has 
called out such an emphatic protest that we 
think some of them, at least, will regret their hasty 
action. It would be an outrage, indeed, to have 
the portion of the park it is proposed to devote to 
such purposes made unsafe and unfit for ladies 
and children, and such it would quickly become, 
since the speeding of trotters would attract all 
the stable boys, jockeys, and loafers in the city 
to the locality, and line the avenue facing the park 
with rum-shops, otherwise known as “road 
houscs.” 


PHOTOGRAPHY OF MOVING PROJECTILES. 


SOME instantaneous photographs of bullets in motion 
have recently been taken in Germany by Herren Mach 
and P. Salcher, and are mentioned in Engineering. The 
object of the experiment was to determine the waves 
formed in the air displaced by the motion of the bullet. 
When the projectile had a velocity of only 780 feet per 
second no waves were observed, but with velocities of 
from 1,110 to 1,730 feet per second very distinct photo- 
graphs were obtained showing, in the clearest possible 
manner, the character of the waves set up by the bullet in 
its passage. From these it would appear that the air 
flows away from the bullet in hyperbolic lines, whilst a 
vacuum is produced immediately behind it, 
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NEW YORK QUARANTINE STATION. 
VIEWS ON HOFFMAN ISLAND, N. Y. HARBOR. 


WE give on page 108 four views taken from photos loaned 
us by Mr. F. N. Owen, who had them taken at the time of 
visits of the committee whose report was published in our 
last issue. These sketches forcibly illustrate how an 
establishment of this kind is maintained by the Empire 
State under the circumstances cited in our editorial of last 
week. 


—— —x. 


THE ANNUAL MEETING OF THE ARCHI- 
TECTURAL LEAGUE. 


THE Architectural League held its annual mecting at 
Sieghortner’s, 32 Lafayette Place, on the evening of Mon- 
day, the gth inst., some seventy members being present, 
with Mr. John Du Fais, President, in the chair. Polls 
for election of officers were opened 1 P. M. 

The officers elected are as follows : John Beverly Rob- 
inson, President ; Frederick Crowninshield, Vice-Presi- 
dent ; members of Executive Committee, Henry O. Avery, 
Charles I. Berg, James D. Hunter. 

The annual report of the treasurer shows the League to 
be in a most satisfactory financial condition, so much so 
that the members feel quite sure that the League will be 
housed in its own quarters before the end of the present 
year. The membership has been largely increased and 
shows a steady and constant growth. 


THE ENGINEERING AND BUILDING RECORD. 


Se rey 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 

THE annual meeting of the society will be held January 
18 and 19, 1888, at the society house, 127 East Twenty- 
third Street, New York. 

Wednesday, January 18.—The meeting will open at 10 
o'clock, and will continue through the day. Lunch will 
be served at the society house at 13:30 o'clock. 

During the meeting the annual reports will be presented; 
officers for the ensuing year elected ; the awards of the 
Norman Medal and of the Rowland Prize for the past year 
announced ; the place for the next convention considered ; 
proposed amendments to the constitution discussed ; re- 
ports from various committees presented and discussed ; 
technical subjects discussed; general business trans- 
acted. 

In the evening a paper onthe Panama Canal in 1887 by 
Lieutenant C. C. Rogers, U.S. N., will be read by the 
author and discussed. 

Thursday, January 19.—The arrangements for this day 
will be announced in detail at or soon before the meeting. 
They will include a visit to the bridge in progress of con- 
struction across the Harlem Valley (two steel arches of 
510 feet span each, and seven granite arches in approaches. ) 

In the evening a reception for gentlemen will be held 
at the house of the society, and at 21:30 o'clock supper 
will be served. 


William G. Hamilton, Charles W. Hunt, and John Bo- 
gart are the committee. 

The total membership of the society including all grades 
was I,1100n January I, 1888. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
THE UNION DEPOT, NEW LONDON, CONN. 


THis building was built by the New York, New Haven 
and Hartford Railroad Company, the New London and 
Northern Railroad Company, and the New York, Provi- 
dence and Boston Railroad Company. A special red brick 
was used, made at Cambridge, Mass., similar to that used 
in Sever Hall in that city ; interior finish, quartered oak. 
It was built from sketches left by the late H. H. Richard- 
son, under direction of his successors, Messrs. Shepley, 
Rutan & Coolidge, of Brookline, Mass., the builders being 
the Flint Building and Construction Company, of Palmer, 
Mass. 


THE BATH-TUB IN POLITICS. 


THE New York Sta? says: ‘* The last hero of the bath- 
tub in politics that has been discovered is Senator Black- 
burn. Araw-boned female from Kentucky applied to him 
the other day for a position in the Interior Department. 
As she did not get it as soon as she wished, she called at 
his lodgings, and, forcing her way past his servant, went 
up to his room. The Senator was reclining comfortably 
in his bath-tub, which was protected from public view by 
acurtain. The Kentucky female calmly took a seat out- 
side the curtain, and announced to the Senator, with freez- 
ing politeness, that she didn’t propose to leave until he 
had furnished her the place she wanted. The Senator 
tried to pacify her; but it was of no use, and finally he 
had to give his promise. The determined Kentucky woman 
is now drawing a salary from the Government, and Mr. 
Blackburn has taken a solemn oath never to enter his 
bath again when an office-seeker is within a mile.” 


NOTICE. 

SUBSCRIBERS desiring copies of back numbers 
of Volume XVI. are requested to order them at 
once, remitting ten cents fer each number 
ordered. The publisher does not undertake to 
supply back numbers more than thirty days after 
the close of each volume. | 
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ELEMENTS OF ARCHITECTURAL DESIGN.* 
BY H. H. STATHAM. 


JUDGING from the nature of the correspondence on 
architecture and the duty of architects which is fre- 
quently seen in columns of the daily papers, the Zimes 
especially, it would seem that the popular notion of archi- 
tecture now is that it is a study mainly of things con- 
nected with sanitary engineering—of the best forms of 
drainage and intercepting-traps. This is indeed a very 
important part of sound building, and it is one that has 
been very much neglected, and has been, in fact, ina com- 
paratively primitive state until very recent times, and, 
therefore, it is not surprising that there should be a reac- 
tion in regardtoit and that newspapers which follow every 
movement of public opinion, and try to keep pace with it, 
should speak as if the drain-pipe were the true foundation 
of architecture. I have a great respect for the drain-pipe, 
and wish to see it as well laid and ‘intercepted ” as pos- 
sible; but I think, for ail that, there is something in archi- 
tecture higher than sanitary engineering. I wish to con- 
sider it in these lectures as what I think it essentially is— 
what it has evidently been in the eyes of all those of past 
days who have produced what we now regard as great 
architectural monuments—namely, as an intellectual art, 
the object of which is to so treat the buildings which we 
are obliged to raise for shelter and convenience as to ren- 
der them objects of interest and beauty, and not mere 
utilitarian floors, walls, and roofs to shelter a race who 
care nothing for beauty, and who only want to have their 
physical comfort provided for. 

Architecture, then, from the point of view from which I 
am asking you to regard it—and the only point of view in 
which it is worth the serious regard of thoughtful people 
—is the art of erecting expressive and beautiful buildings. 
I say expressive avd beautiful, andI put expressive first, 
because it is the characteristic which we can at least real- 
izeeven when we cannot realize what can fairly be called 
beauty, and it is the characteristic which comes first in the 
order of things. A building may be expressive and 
thereby have interest, without rising into beauty ; but it 
can never be, architecturally speaking, beautiful unless it 
has expression. And what do we mean by expression in 
a building? ‘That brings us to the pith of the matter. 

We know pretty well what we mean when we say that a 
painted or sculptured figure is expressive. We mean that, 
while correctly representing the structure of the human 
figure, it also conveys to our minds a distinct idea of a spe- 
cial emotion or sentiment, such as human beings are capa- 
ble of feeling and expressing by looxs and actions. Ex- 
pression in this sense a building cannot be said to have. 
It is incapable of emotion, and it has no mobility of sur- 
faceor feature. Yet I think we shall see that it is capa- 
ble of expression in more senses than one. It may, inthe 
fitst place, express or reflect the emotion of those who de- 
signed it, or it may express the facts of its own internal 
structure and arrangement. ‘The former, however, can 
only, I think, be said to be realized in the case of archi- 
tecture of the higher class, and when taken collectively as 
a typical style. For instance, we can all pretty well agree 
that the medixval cathedral expresses an emotion of aspira- 
tion on the part of its builders. The aye that built the 
cathedrals longed to soar in some way, and this was the 
way then open to it, and it sent up its soul in spreading 
vaults, and in pinnacles and spires. So also we can never 
look at Greek architecture without seeing in it the reflec- 
tion of a nature refined, precise, and critical ; loving grace 
and finish, but content to live with the graces and the 
muses without any aspirations that spurned this earth. 
We can hardly go further than this in attributing 
emotional expression to architecture. But in a more 
restricted sense of the word expression, a building 
may express very definitely its main constructive facts, its 
plan and arrangement, to a certain extent even its pur- 
pose, so far at least that we may be able to identify the 
class of structure to which it belongs. It not only may, 
but it ought to do this, unless the architecture is to be a 
mere ornamental screen for concealing the prosaic facts of 


* Cantor lecture before Society of Arts, from the Journal of the 
Society of Arts. 
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the structure. There is a good deal of architecture in the 
world which is, in fact, of this kind—an ornamental 
screen unconnected with the constructional arrangement 
of the building ; nor is such architecture to be entirely 
scouted ; it may be a very charming piece of scenery in 
itself, and you may even make a very good theoretical 
defence for it, from a certain point of view; but, on the 
whole, architecture on that principle becomes uninterest- 
ing ; you very soon tire of it; it is a mask rather than a 
countenance, and tends tothe production of a dull uni- 
formity of conventional] design. 

For we must remember that architecture, although a 
form of artistic expression, is not, like painting and sculp- 
ture, unfettered by practical considerations; it is an art 
inextricably bound up with structural conditions and prac- 
tical requirements. A building is erected first for conve- 
nience and shelter ; secondly only for appearance, except 
in the case of such works as monuments, triumphal arches, 
etc., which represent architectural effect pure and simple, 
uncontrolled by practical requirements. With such excep- 
tions, therefore, a building ought to express in its external 
design its internal planning and arrangement; in other 
words, the architectural design should arise out of the 
plan and disposition of the interior, or be carried on con- 
currently with it, not designed as a separate problem. 
Then a design is dependent on structural conditions also, 
and if these are not observed the building does not stand, 
and hence it is obvious that the architectural design must 
express these structural conditions ; it must not appear to 
stand, or be constructed in a way in which it could not 
stand (like the modern shops which are supposed to stand 
on sheets of plate-glass), and its whole exterior appearance 
ought to be in accordance with, and convey the idea of, 
the manner and principle on which it is constructed. The 
most important portions of the interior must be shown as 
such externally by the greater elaboration and emphasis 
of their architectural treatment. If the general arrange- 
ment of the plan is symmetrical, on either side of a centre 
(which, however, it cannot often be, except in the largest 
type of monumental or public buildings), the architectural 
treatment must be symmetrical ; if the building is neces- 
sarily arranged, in accordance with the requirements of 
the plan unsymmetrically, the architectural treatment must 
follow suit, and the same principle must be carried out 
through all the details. 

Now this dependence of architectural design upon plan 
and construction is one of the conditions which is often 
overlooked by amateurs in forming a judgment upon 
architectural design ; and the overlooking of this is one 
reason of the uncertainty of opinion abuut architecture as 
compared with such arts as sculpture and painting. Few 
people know or care much about the structure and plan- 
ning of buildings except those whose business it is to care 
about this ; and consequently they do not realize what it 
is which they should look for in the architectural design. 
They like it or do not like it, and they regard this as what 
is called a mere question of taste, which, according to the 
proverb, is not to be disputed about. In fact, however, 
the good or bad taste of an architectural design, say, if 
you like, its correctness or incorrectness, is to a consider- 
able extent a matter of logical reasoning, of which you 
must accurately know the premises before you can form a 
just conclusion. But there is another reason for this prev- 
alent uncertainty and vagueness of opinion, arising out of 
the very nature of architectural art itself, as compared with 
the imitative arts. A painting of a figure on a landscape 
is primarily a direct imitation of the physical facts of 
nature. I do not for a moment say it is only that, for 
there is far more involved in painting than the imitation 
of nature; but the immediate reference to nature does 
give a standard of comparison which to a certain extent 
every eye can appreciate. But architecture is not an art 
which imitates natural forms at all, except as minor deco- 
rations, and it then does so, or should do so, only in a 
conventionalized manner, for reasons which we shall con- 
sider later on. Architecture is, like music, a metaphysical 
art ; it deals with the abstract qualities ot proportion, bal- 
ance of form, and direction of line, but without any imita- 
tion of the concrete facts of nature. The comparison 
between architecture and music is an exercise of the fancy 
which may indeed be pushed too far, but there is really a 
definite similarity between them which it is useful to 
notice. For instance, the regular rhythm, or succession of 
acceatuated points in equal times, which plays so import- 
ant a part in musical form, is discernible in architecture 
as a rhythm in space. We may treat a cottage type of 
design, no doubt, with a playful irregularity, especially if 
this follows and is suggested by an irregularity of plan; 
but in architecture on a grand scale, whether it be in a 
Greek colonnade or a Gothic arcade, we cannot tolerate 
irregularity of spacing, except where some constructive 
necessity affords an obvious and higher reason for it. 
Then, again, we find the unwritten law running through- 
out all architecture that a progress of line in one direction 
requires to be stopped in a marked and distinct manner 
when it has run its course, and we find a similarly felt 
necessity in regard to musical form. The repetition so 
common at the close of a piece of music of the same chord 
several times in succession, is exactly analogous to the 
repetition of cross lines at the necking of a Doric column 
to stop the vertical lines of the fluting, or to the strongly- 
marked horizontal lines of a cornice which form the termi- 
nation of the height or upward progress of an architectural 
design. The analogy is here very close. A less close 
analogy may also be felt between an architectural and a 
musical composition regarded as a whole. A fugue of 
Bach's is really a built-up structure of tones (as Browning 
has so finely put it in his poem, *‘ Abt Vogler’’), in 





accordance with certain ideas of relation and proportion, 
just as a temple or a cathedral is a built-up structure of 
lines and spaces in accordance with ideas of relation and 
proportion ; both appeal to the same sense of proportion 
and construction in the brain, the one throug the ear, the 
other through the eye. Then, in regard to architecture 
again, we have further limiting conditions arising not only 
out of the principle of construction employed, but out of 
the physical properties of the very material we employ. A 
treatment that is suitable and expressive for a stone con- 
struction is quite unsuitable for a timber construction ; 
details which are effective and permanent in marble are 
ineffective and perishable in stone, and so on; and the 
outcome of all this is that all architectural design has to 
be judged not by any easy and ready reference to exterior 
physical nature, with which it has nothing to do, but by a 
process of logical reasoning as to the relation of the design 
to the practical conditions, first, which are its basis, and 
as to the relation of the parts to each other. Of course, 
beyond all this, there is in architecture, as in music, some- 
thing which defies analysis, which appeals to our sense of 
delight we know not how or why, and probably we do not 
want to know; the charm might be dissolved if we did. 
But up to this point architectural design and expression 
are based on reasoning from certain premises ; the design 
is good or bad as it recognizes or ignores the logic of the 
case, and the criticism of it must rest on a similar basis. 
It is a matter of thought in both cases, and without 
thought it can neither be designed nor appreciated to any 
purpose, and this is the leading idea which 1 wish to urge 
and to illustrate in these lectures. 

You may say, may not a design satisfy all these logical 
conditions, and yet be cold and uninteresting, and give 
one no pleasure? Certainly it may; indeed, we referred 
just now to that last element of beauty which is beyond 
analysis ; but if we cannot analyze the result, I rather 
think we can express what it is which the designer must 
evince, beyond clear reasoning, to give the highest interest 
to his architecture. He must have taken pleasure and 
interest in it himself. That seems a little thing to say, 
but much lies in it. As Matthew Arnold has said of 
poetry : 

** What poets feel not, when they make 
A pleasure in creating, 


The world, in its turn, will not take 
Pleasure in contemplating.”’ 


The truth runs through all art. There are, alas! so 
many people who do not seem to have the faculty of tak- 
ing pleasure ; and there is so much architecture about our 
streets which it is impossible to suppose any one ‘‘ took 
pleasure in creating.”” When a feature is put into a design 
not because the designer liked it, but because it is the 
usual thing and it saves trouble, it always proclaims that 
melancholy truth. But where something is designed be- 
cause the designer liked doing it, and was trying to please 
his own fancy instead of copying what a hundred other 
men have done before, it will go hard, but he will give 
some pleasure to the spectator. It is from this blessed 
faculty that a design becomes inspired with what is best 
described as ‘‘character.’’ It is not the same thing as 
style. I have something to say in my next lecture as to 
what I think style means ; but it is certain that a building 
may have style and yet want character, and it may have a 
good deal of character and yet be faulty or contradictory 
in style. We cannot define ‘‘character,” but when we 
feel that itis present we may rely upon it that it is because 
the designer took interest and pleasure in his work ; was 
not doing it merely scholastically—in short, he put some- 
thing of his own character into it; which means that he 
had some to put. 

Now, coming back to the axiom before mentioned, that 
architectural design should express and emphasize the 
practical requirements and physical conditions of the 
building, let us look a little more in detail] into the man- 
ner in which this may be done. We will take, to begin 
with, the very simplest structure we can possibly build—a 
plain wall. Here there is no expression at all; only stones 
piled one on another. with sufficient care in coursing and 
jointing to give stability to the structure. It is better for 
the wall—constructively, however—that it should have a 
wider base, to give it more solidity of foundation, and that 
the coping should project beyond the face of the wall, in 
order to throw the rain off, and these two requirements 
may be treated so as to give architectural expression to 
our work. It now consists of three distinct portions—a 
plinth, or base, asuperficies of wall, and a coping. 4 We will 
mark the thickening at the base by a molding, which will 
give a few horizontal lines, and the coping in the same 
way. The molding of the coping must also be so de- 
signed as to have a hollow throating, which will act as a 
drip, to keep the rain from running down the under side 
of the coping and down the wall. We may then break up 
the superficies by inserting a band of single ornament in 
one course of this portion of the wall; not half-way, for 
to divide any portion of the building into mere ‘‘ halves” 
has usually a weak and monotonous effect, but about two- 
thirds of the distance from the base line, and this band of 
ornament not only breaks up the plain surface a little, but 
also, by carrying another horizontal line along the wall, 
emphasizes its horizontality. Always emphasize that 
which is the essential characteristic of your structure. A 
wall of this kind is essentially a long horizontal boundary ; 
emphasize its length and horizontality., If we are million- 
aires, and can afford to spend a great deal on a wall, we 
may not only carry further the treatment of the coping and 
base, by giving them ornamental adjuncts as well as mold- 
ings, but we might treat the whole wall-superficies as a 
space for surface carving, not mechanically repeated, but 


—_— eee 


with continual variation of every portion, so as to render 
our wall a matter of interest and beauty while retaining all 
its usefulness as a boundary, observing that such surface 
ornament should be designed so as to fulfill a double ob- 
ject, (1st) to give general relief to the surface of the wall - 
(2d) to afford matter of interest to the eye on close inspec. 
tion and in detail. That is the double function of nearly 
all architectural ornament ; it is, in the first place, to aid 
the general expression and balance of the building, and 
give point and emphasis where needed; and, in the second 
place, to furnish something to the eye for study on its 
own account when viewed more closely. 

We will take another typical and simple erection, a stone 
pillar to support the ends of two lintels or beams, This 
may be simply a long squared piece set on end, and will 
perform its constructive functions perfectly well in that 
form ; but it is not only absolutely expressionless, but is 
in one sense clumsy and inconvenient, as taking up more 
space than need be, presenting an unwieldy-looking mass 
when viewed at an angle, and shutting out a good deal of 
light (if that happens to be a matter of consequence in 
the case). Cutting off the angles does not weaken it much, 
and renders it much less unwieldy-looking, besides giving 
it a certain degree of verticality of expression, and render- 
ing it more convenient as taking up less room and obstruct- 
ing less light. But though the column is quite strong 
enough, the octagonal top does not make so good a s<at 
or bearing for the ends of the lintels ; we wiil therefore 
put a flat square stone on the top of it which will serve as 
a bed for the lintels to rest on securely. But the angles 
of this bed-plate, where they project beyond the face of the 
column, appear rather weak, and are so actually to some 
extent—a double defect, for it is not enough in architect- 
ure that a thing should be strong enough, it is necessary 
that it should appear so, architecture having to do with ex- 
pression as well as with fact. We will, therefore, 
strengthen this projecting angle, and correct the abrupt- 
ness of transition between the column and the bed-plate 
by brackets projecting from the alternate faces of the 
column to the angles of the bed-plates. As this rather 
emphasizes four planes of the octagon column at the ex- 
pense of the other four, we will bind the whole together 
just under the brackets by a thin band of ornament con- 
stituting a necking, and thus we have something likea 
capital developed, a definitely designed finish to our 
column, expressive of its purpose. ‘Chis treatment of the 
upper end would make the lower end rising abruptlv from 
the ground seem very bare. We will accordingly empha- 
size the base of the column, just as we emphasized the 
base of the wall, by a projecting molding, not only giving 
expression to this connection of the column with the 
ground, but also giving it the appearance, and to some 
extent the reality, of greater stability, by giving it a wider 
and more spreading base torest on. We have here still 
left the lines of one column vertically parallel, and there is 
no constructive reason why they should not remain so; 
there is, however, a general impression to the eye both of 
greater stability and more grace arising from a slight 
diminution upward. It is difficult to account for this on 
any metaphysical principle, but the fact has been felt by 
most nations which have used a columnar architecture, 
and we will accept it and diminute (so to speak) our col- 
umn. We have here taken a further step by treating the 
shaft of the column in two heights, keeping the lower por- 
tion octagonal and reducing the upper portion to a circle, 
and we now find it easier to treat the capital so as to have 
a direct and complete connection with the column, the 
capital being here merely a spreading out of the column 
into a bracket form all round, ruoning it into the square 
of the bed-plate.* The spreading portion is emphasized 
by surface ornament, and the necking is againemphasized, 
this time more decisively, by a molding, forming a series 
of parallel rings round the column. If we wish to give 
our column an expression of more grace and elegance, we 
can further reduce the thickness of it and give more 
spread to the capital, always taking care to be sure that 
the strengh of the column is not reduced below what the 
weight which it has to carry requires. In this case a 
bracket is shown above the capital, projecting longitudi- 
nally only (in the direction of the lintel bearing), a method 
of giving a larger bearing-surface for the ends of 
the lintels, shortening their actual bearingt (in other 
words, widening the space which can_ be bridged 
between column and _ column), and_ giving 4 
workmanlike appearance of stability to the construc- 
tion at this point. The idea of the division of the column 
into two sections, suggested in Fig. 8, is kept up in Fig. 
9, by treating the lower portion, up to the same height 
with incised decorative carving. The dotted lines on each 
side in Fig. 9 give the outline of the original square col- 
umn as shown in Fig. 4. The finished column was within 
that block ; it is the business of the architectural designer 
to get it out.{ 

Let us see if we can apply the same kind of process of 
evolving expression in regard to a building. We will take 
again the very s'mplest form of building (Fig. 10). 4 
square house with a door in the centre and uniform rows 
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* This is the feature called “abacus” (f. ¢., “‘ tile”) in Greek 
aichitecture, but I am here considermg it apart from any special 
style of nomenclature. 

+ Bearing,’’ in building language, is used in a double sense, for 
the distance between the points of support, and the extent to which 
the beam rests on the walis, Thusa beam which extends 20 feet 
between the points of support is a beam of a0 feet bearing ; if the 
beam is 22 feet long, so that 1 foot rests on the walls at each end, It 
has ‘‘r foot bearing on the wall.” . : 

¢ None of the forms of column sketched here have any existence if 
reality ; they are purposely kept apart from imitation of accepte 
forms, to get rid of the idea that architecture consists in the accept 
ance of any particular form sanctioned by precedent. 
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ofwindows. There cannot be said to be any architectural 
expression In this; there is no base or plinth at all, no 
treatment of the wall; the slight projection at the eaves 
is only what is necessary to keep the rain from running 
down the walls, and facilitate the emptying of the gutters, 
and the even spacing of the windows is essential for con- 
structive reasons, to keep the masses of wall over each 
other, and keep the whole in a state of equally balanced 
pressure. The first thing we should do in endeavoring to 
give some expression to the building would be to give it a 
base or plinth (Fig. 11), and to mark that and the cornice 
a little more decidedly by moldings and a line of paneling 
at ‘heplinth. The house being obviously in three stories, 
we should give it some echo externally of this division into 
horizontal stages by horizontal moldings, what are called 
in architectural phraseology, ‘‘ string courses,” not neces- 
sarily exactly at the floor-levels, but so as to convey the 
idea of horizontal division ; observing here, as in the case 
of the wall and column, that we should take care not to 
divide the height into equal parts, which is very expres- 
sionless. In this case we will keep the lower string close 
down on the ground-floor windows, and keep these rather 
low, thus showing that the ground-floor apartments are 
not the most important ; while the fact that the first floor 
ones are $0 IS conversely made apparent by keeping these 
windows rather higher, putting a double string-course over 
them, and a slight extra depth of molding, forming a kind 
of cornice over each. The space left between these and 
the roof, in which the attic windows are placed, is treated 
with a series of mullions and panelings, into which the 
attic windows are worked, as part of the series of open- 
ings ; this gives a little richness of effect to the top story, 
and a continuity of treatment, which binds the whole 
series of windows together. ‘To have treated the whole of 
the walls and windows in this way would have been merely 
throwing away labor ; what little effect it has consists in 
the ‘‘ character’’ given by the contrast of this top story 
treatment with the plain wall surfaces below. The last 
thing is to emphasize the door, as the principal opening 
in the walls, and quite distinct in use and meaning from 
the other openings, by giving it alittle architectural frame 
or setting, which may be done in many ways, but in this 
case is done by the old-fashioned device (not very logical 
certainly) of putting a little entablature over it, and a 
column on either side. There is, however, this to be said 
for it, that the projecting tablature forms a semi-porch, 
protecting those at the door somewhat from rain ; it must 
be carried in some way, and columns are the readiest and 
most seemly manner of doing it, and they also form, prac- 
tically, something of a weather screen ; the bases on which 
they stand also form a frame-work or enclosing wall for 
the steps, which are thus made part of the architectural 
design, instead of standing out as an eyesore, as on Fig. 
10. We have now given the house a little general expres- 
sion, but it still is vague in its design as far as regards the 
distribution of the interior; we do not know whether the 
first floor, for instance, is one large room, or two or more 
rooms, or how they are divided ; and the little house is 
very square and prim in effect. Let us try grouping the 
windows a little, and at the same time breaking up the 
flat surface of the front wall (Fig. 12). Here as before, 
we have divided the buildiug by a horizontal string, but 
only by one main one on the first floor level, keeping the 
Same contrast, however, between a richer portion above 
and a plainer portion below ; we have divided the building 
vertically, also, by two projecting bays finishing in gables, 
thus breaking also the skyline of the roof, and giving it a 
little picturesqueness, and we have grouped the windows, 
instead of leaving them as so many holes in the wall at 
equal distances. The contrast between the ground and 
first floor windows is more emphatic; and it is now the 
more evident that the upper floor rooms are the best apart- 
ments, from their ample windows ; it is also pretty evident 
that the first floor is divided into two main rooms with 
large bay windows, and a smaller room or a staircase win- 
dow between them; the second floor windows are also 
shifted up higher, the two principal ones going in to the 
gables, showing that the rooms below them have been 
raised inheight. Windows carried up the full height of 
these rooms, however, might be too large either for repose 
internally, or for appearance externally, so the wal] inter- 
veuing between the top of these and the sill of the gables 
1s a good field for some decorative treatment, confined to 
the bays, so as to assist in separating them from the 
Straight wall which forms the background to them. 

So far we have treated our building only as a private 
house. Without altering its general scale and shape, we 
may suggest something entirely different froma private 
house. On Fig. 13, we have tried to give a municipal 
appearance to it,as if it were the guildhall of a small coun- 
try town. The plain basement and the wide principal door- 
way, and the row of three very largeequal spaced windows 
above, render it unquestionable that this isa building with 
= low ground Story, and one large room above; a certain 

public building " effect is given to it by the large and 
enriched cornice with balustrade above and paneling be- 
low, and by the accentuation of the angles by projecting 
Sa and by the turrets over them, which give it quite a 

ifferent character from that of a private house. If, on the 
other hand, the building were the free library and reading- 
oe oe small country town, we should have little 
all blank (shy if we saw it as in Fig. 14, with the walls 
thing ae ae they are wanted for ranging some- 
indo as ae 7. cannot be pierced for windows), and 
“46 eiadld aoe the upper portion. Similarly, if we want 
Windows ah bank, we should have to put the 
plenty of licht a ground floor, bank clerks wanting 
‘git, and the ground story being always the 


principal one ; and we might indulge the humor of giving 
it a grim fortress-like strength by a rusticated plinth 
(¢. ¢., stones left or worked rough and rock-like), and by 
very massive piers between the windows, and a heavy cor- 
nice over them ; the residential upper floor forming a low 
story subordinate to the bank story. It is true this would 
not satisfy a banker, who always wants classic pilasters 
stuck against the walls, that being his hereditary idea of 
bank expression in architecture. 

Now, if we proceed to take to pieces the idea of archi- 
tectural design, and consider wherein the problem of it 
consists, we shall find that it falls into a fourfold shape. 
It consists first in arranging the plan ; secondly, in carry- 
ing up the boundarv lines of this plan vertically in the 
shape of walls; thirdly, in the method of covering in the 
space which we have thus defined and enclosed; and, 
fourthly, in the details of ornamentation which give to it 
the last and concluding grace and finish. All building, 
when it gets beyond the mere wall with which we began, 
is really a method of covering in a space, or, if we may 
put it so, a collection of spaces, marked out and arranged 
for certain purposes. The first thing that the architect 
has to do is to arrange these spaces on the ground so that 
they may conveniently meet the necessary requirements of 
the building. Convenience and practical usefulness come 
first ; but in any building which is worth the nameof archi- 
tecture something more than mere convenience has to be 
kept in mind, even in the arrangement of the plan upon 
the site. Itis to be a combination of convenience with 
effectiveness of arrangement. We shall probably find that 
some one compartment of the plan is of paramount import- 
ance. We have to arrange the interior so that this most 
important compartment shall be the climax of the plan. 

The entrance and the other subsidiary compartments 
must be kept subordinate toit, and must lead up to it in 
such a manner that the spectator shall be led by a natural 
gradation from the subsidiary compartments up to the main 
onc, which is the centre and raison a’ etre of the whole— 
everything in the lines of the plan should point to that. 
This is the great crax in the planning of complicated pub- 
lic buildings. A visitor to such a building, unacquainted 
with it previously, ought to have no difficulty in finding 
out from the disposition of the interior which are the main 
lines of route, and when he is on the Jine leading him up 
to the central feature of the plan. There are public build- 
ings to be found arranged on what may be called the rab- 
bit-warren system, in which perhaps a great number of 
apartments are got upon the ground, but which the visitor 
is obliged laboriously to learn before he can find his way 
about them. That is not only inconvenient, but inartistic 
planning, and shows a want of logic and consideration, 
and, in addition to this, a want of feeling for artistic effect. 
1 saw not long ago, for instance, ina set of competitive 
designs for an important public building, a design exhibit- 
ing a great deal of grace and elegance in the exterior archi- 
tectural embellishment. but in which the principal entrance 
led right up to a blank wall facing the entrance, and the 
spectator had to turn aside to the left and then to the right 
before finding himself on the principal axis of the plan. 
That is what I should call inartistic or unarchitectural 
planning. The building may be just as convenient when 
you once know its dodges, but it does not appear so, and 
it loses the great effect of direct vista and climax. An 
able architect, who had given much thought to a plan of 
a large building of this kind, said tome, in showing me his 
plan, with a justifiable gratification in it: ‘* It has cost me 
endless trouble, but it is a satisfaction to feel that you 
have got a plan with backbone in it.” That is a very 
good expression of what is required in planning a compli- 
cated building, but few outsiders have any notion of the 
amount of thought and contrivance which goes to the pro- 
duction of a plan ‘‘ with backbone ;” a plan in which all 
the subordinate and merely practical departments shall be 
in the most convenient position in regard to each other, 
and yet shall all appear as if symmetrically and naturally 
subordinate to the central and leading feature ; and if the 
public had a litttle more idea what is the difficulty of pro- 
ducing such a plan, they would perhaps doa little more 
justice to the labors of the man who contrives the plan, 
which they think such an easy business ; and no doubt tt 
may appear an easy business, because the very character- 
istic of a really good plan is that it should appear as if it 
were quite a natural and almost inevitable arrangement. 
Just as it is said in regard to literature, that easy writing 
is hard reading, so, in regard to planning, it is the com- 
plicated and rabbit-warren plans that are the easiest to 
make, because it is just doing what you please ; it is the 
apparently perfectly simple and natural plan which springs 
from thought and contrivance. Then there is the next 
step of raising the walls on the plan, and giving them 
architectural expression. This must not be thought of as 
an entirely separate problem, for no truly architectural 
intellect will ever arrange a plan without seeing 
generally, in his mind’s eye, the superstructure 
which he intends to rear upon it; but the de- 
tailed treatment of this forms a separate branch of the 
design. Then comes the third and very important prob- 
lem, the covering in of the space. Next to the plan this 
is the most important. All building is the covering over 
of a space, and the method of covering it over must be 
foreseen and provided for from the outset ; it largely in- 
fluences the arrangement of the plan. If there were no 
roofing you could arrange the walls and carry them up 
pretty much as you chose, but the roofing of a large space 
is another matter; it requires extra strength at certain 
points, where the weight of the roof is concentrated, and 
it has to be determined whether you will employ a method 
of roofing which exercises only a . vertical pressure on the 


walls, llke the lid of box, or one which, like an arch, or a 
vault, or a dome, is abutting against the walls, and re- 
quires counterforts to resist the outward thrust of the roof. 
We shall come upon this subject of the influence of the 
roof on the design of the substructure more in detail later 
on. Then, if the plan is convenient and effective, the 
walls carried up with the architectural expression arising 
from the placing and grouping of the openings, and the 
proper emphasizing of the base and cornice, and the hori- 
zontal stages (if any) of the structure, and the roof firmly 
and scientifically seated on the walls; after all these main 
portions of the structure are designed logically and in 
accordance with one another, and with the leading idea of 
the building, then the finishing touches of expression and 
interest are given by well designed and effective orna- 
mental detail. Here the designer may indulge his fancy 
as he pleases, as far as the naure of the design is con- 
cerned, but not, if you please, as far as its positions and 
distribution are concerned. There the logic of architec- 
cure still pursues us. We may not place ornament any- 
where at haphazard on a building simply because it looks 
pretty ; at least, to do so is to throw away great part of 
its value. For everything in architectural design is rela- 
tive; it is to be considered in relation to the expression 
and design of the whole, and ornament is to be placed 
where it will emphasize certain points or certain features 
of the building. It must form a part of the grouping of 
the whole, and be all referable to a central and predom- 
inating idea. <A building so planned, built, and decorated, 
becomes in fact what all architecture—what every artistic 
design in fact should be—an organized whole, of which 
every part has its relation to the rest, and from which no 
feature can be removed without impairing the unity and 
consistency of the design. You may have a very good, 
even an expressive building, with no ornament at all if 
you like, but you may not have misplaced ornament ; that 
is only an excrescence on the design, not an organic por- 
tion of it. 

I have thought that it would be of use to those who are 
unacquainted with architectural procedure in delineating 
architecture by geometrical drawings, if I took the oppor- 
tunity of illustrating very briefly the philosophy of eleva- 
tions, plans, and sections, which many non-professional 
people certainly do not understand. A simple model of a 
building, like that in Fig. 16, will serve the purpose, as 
the principle is the same in the most complicated as in the 
simplest building. 1t must be remembered that the object 
of architectural drawings on the geometrical system is not 
to show a picture of the building, but to enable the de- 
signer to put together his design accurately in all its parts, 
according to scale, and to convey intelligible and precise 
information to those who have to erect the building. A 
perspective drawing like Fig. 16 is of no use for this pur- 
pose. It shows generally what the design is, but it is 
impossible to ascertain the size of any part by scale from 
it,.except that if the length of one line were given it would 
be possible, by a long process of projection and calcula- 
tion, to ascertain the other sizes. The rationale of the 
architect’s geometrical drawings is that on them each 
plane of the building (the front, the side, the plan, etc.), 
is shown separately and without any distortion by perspec- 
tive, and in such a manner that every portion is supposed 
to be opposite to the eye at once. Only the width of any 
object on one side can be shown in this way at one view ; 
for the width of the return side you have to look on another 
drawing ; you must compare the drawings in order to find 
out those relative proportions which the perspective view 
indicates to the eye at a glance; but each portion of each 
side can be measured by reference to a scale, and its pre- 
cise size obtained, which can only be guessed at roughly 
from the perspective drawing. Thus the side of the model 
is shown In Fig. Ig, the end in Fig. 17; the two together 
give the precise size and proportions of everything outside 
to scale, except the projection of the pilasters ; this has to 
be got at from the plan and section. Everything being 
drawn on one plane, of course surfaces which are sloping 
on one elevation are represented as flat in the other: for 
instance, on No. 17, the raking line of the sloping roof is 
shown at N, so we know the slope of the roof, but we do 
not know to what length it extends the other way. This 
is shown on Fig. 19, where the portion showing the roof 
is also marked N, and it will be seen that the surface, which 
is sloping in Fig. 17, is seen in the side elevation only as 
a space between a top and bottom line ; we see the length 
of the roof here,gand its height, but for its slope we go to 
the end elevation. Neither elevation tells us, however. 
what is inside of the building; but the section, Fig. 18, 
shows us that it has an arched ceiling, and two stories, a 
lower and a higher one. The section is the building cut 
in half, showing the end of the walls, the height and depth 
of the window openings, the thickness of the floor, etc., 
and as all parts which are opposite the eye are shown in 
the drawing, the inside of the cross-wall at the end of the 
building is shown as a part of the section drawing, be- 
tween the sectional walls. In Fig. 23 the section is 
sketched in perspective, to show more clearly what it 
means. Another section is made lengthways of the 
building, Fig. 20. It is customary to indicate on the 
plan the dotted lines the portion through which the section 
is supposed to be made; thus on the plans the lines A B 
and C D are drawn, and the corresponding sections are 
labeled with the same lines. As with the elevation, one 
section must be compared with another to get the full in- 
formation from them. Thus in Fig. 18, the ceiling M, is 
shown as a semicircle; in Fig. 20 it is only a space be- 
tween the top and bottom line; it is, certainly, shaded 
here to give the effect of rotundity, but that is quite a 
superfluity. On Fig. 18 the height of the side windows 


I0zZ 


THE ENGINEERING AND BUILDING RECORD. 


JANUARY 14 








is shown at F, and the thickness of the wall in which they 
are made ; in Fig. 20, F, their width and spacing are shown. 
In Fig. 18 some lines drawn across, one over the other, 
are shown at H;; these are the stairs, of which in this 
section we see only the fronts, or risers, so that they ap- 
pear merely as lines (showing the edge of each step) drawn 
one over the other. At H onthe plan, Fig. 21, we again 
see them represented as a series of lines, but here we are 
looking down on the top of them, and see only the upper 
surfaces or ‘‘treads,” the edges again appearing asa series 
of lines. At H on the longitudinal section, we see the 
same steps in section, and consequently their actual slope, 
which, however, could have been calculated from Figs. 18 
and 21, by putting the heights shown in section with the 
width shown in plan. The plan, Fig. 21, shows the 
thickness and position on the floor of the pillars GG; 
their height is shown in the sections. The plan of a 
building is merely a horizontal section, cutting off the top, 
and looking down on the sectional top of the walls, so as 
to see all their thicknesses. I have drawn (Fig. 24) a 
perspective sketch of one end of the plan (Fig. 22) of 
the building, on the same principle as was done with the 
section (Fig. 23), in order to show more intelligibly exactly 
what it is that a plan represents—the building with the 
upper lifted off. 

Returning for a moment to the subject of the relation 
between the plan and the exterior design, it should be 
noted that the plan of a building being practically the first 
consideration, and the basis of the whole design, the latter 
should be in accordance with the principle of disposition 
of the plan. For example, if we havean elevation (shown 
in diagram) showing two wings of similar design on either 
side of a centre, designed so as to convey the idea of a 
grand gallery, with a suite of apartments on either side of 
similar importance, if the one side only of the plan con- 
tains such a suite, and the opposite side is inreality divided 
up into small and inferior rooms, filled in as well as may 
be behind the architectural design, the whole design is in 
that case only a blind or screen, giving a false exterior 
symmetry to a building which is not so planned. This is 
an extreme case, or might be called so if it were not actu- 
ally of pretty frequent occurrence; but it illustrates in a 
broad sense a principle which must be carried out in all 
cases, if the architecture is to be a real expression of the 
facts of the building. 

In this lecture, which is concerned with general princi- 
ples, a word may fittingly be said as to the subject of pro- 
portion, concerning which there are many misapprehen- 
sions. The word may be, and is, used in two senses: 
first in regard to the general idea suggested in the words 
**a well-proportioned building.” This expression, often 
vaguely used, seems to signify a building in which the 
balance of parts is such as to produce an agreeable im- 
Po of completeness and repose, There is a curious 

ind of popular fallacy in regard to this subject, 
illustrated in the remark which used to be often 
made about St. Peter’s, that it is so _ well-propor- 
tioned that you are not aware of its great size, etc.; 
a criticism which has been slain over and over again, but 
continues to come to lifeagain. The fact that this build- 
ing does not show its size is true ; but the inference drawn 
is the very reverse of the truth—one object in architectural 
design is to give full value to the size of a building—even 
to magnify its apparent size; and St. Peter’s does not 
show its size, because it is ://-proportioned, being merely 
like a smaller building with all its parts magnified ; hence 
the deception to the eye, which sees details which it is 
accustomed to see on a smaller scale, and underrates their 
actual size, which is only to be ascertained by deliberate 
investigation. This confusion as to scale is a weakness 
inherent in the classical torms of columnar architecture, 
in which the scale of all the parts is always in the same 
proportion to each other and to the total size of the build- 
ing, so that a large Doric temple is in most respects only 
asmall one magnified. In Gothic architecture the scale 
is the human figure, and a larger building is treated, not 
by magnifying its parts, but by multiplying them. Had 
this procedure been adopted in the case of St. Peter’s, 
instead of merely treating it with a columnar order of vast 
size, with all its details magnified in proportion, we should 
not have the fault to find with it that it does not produce 
the effect of its real size. In another sense, the word 
‘‘proportion"’ in architecture refers to the system of 
designing buildings on some definite geometrical system 
of regulating the sizes of the different parts. The Greeks 
certainly employed such a system, though there are not 
sufficient data for us to judge exactly on what principle it 
was worked out. In regard to the Parthenon, and some 
other Greek buildings, Mr. Watkiss Lloyd has worked out 
a very probable theory, which will be found stated in a 
paper inthe ‘‘ Tzansactions of the Institute of Architects.” 

Vitruvius gives elaborate directions for the proportion- 
ing of the size of all the details in the various orders ; and 
though we may doubt whether his system is really a cor- 
rect representation of the Greek one, we can have no doubt 
that some such system was employed by them. Various 
theorists have endeavored to show that the system has pre- 
vailed of proportioning the principal heights and widths of 
buildings in accordance with geometrical figures, triangles 
of various angles especially; and very probably this 
system has from time to time been applied, in Gothic as 
well as in classical buildings. This idea is open to two 
criticisms, however. First, the facts and measurements 
which have been adduced in support of it, especially in 
regard to Gothic buildings, are commonly found on inves- 
tigation to be only approximately true; the diagram of 
the section of the building has nearly always, according 
to my experience, to be ‘‘coaxed”’ a little in order to fit 


the theory; or it is found that though the geometrical 
figure suggested corresponds exactly with some points on 
the plan or section, these are really of no more importance 
than other points which might just as well have been taken ; 
the theorist draws our attention to those points in the 
building which correspond with his geometry, and leaves 
on one side those which do not. Now it may certainly be 
assumed that any builders intending to lay out a building 
on the basis of a geometrical figure would have done so 
with precise exactitude, and that they would have selected 
the most obviously important points of the plan or section 
for the geometrical spacing. In illustration of this point 
I have given (Fig. 25) a skeleton diagram of a Roman 
arch, supposed to be set out on a geometrical figure. The 
centre of the circle is on the intersection of lines connect- 
ing the outer projection of the main cornice with the per- 
pendiculars from those points on the ground line. This 
point at the intersection is also the centre of the circle of 
the archway itself. But the upper part of the imaginary 
circle beyond cuts the middle of the attic cornice. If the 
arch was to be regarded as set out in reference to this 
circle, it should certainly have given the most important 
line, the top line, of the upper cornice, not an inferior and 
less important line; and that is pretty much the case with 
all these proportion theories (except in regard to Greek 
Doric temples) ; they are right as to one or two points of 
the building, but break down when you attempt to apply 
them further. It is exceedingly probable that many of 
these apparent geometric coincidences really arise, quite 
naturally, from the employment of some fixed measure of 
division in setting outbuildings. Thus, if an apartment 
of somewhere about 30x25 feet is to be set out the builder 
employing a foot measure naturally sets out exactly thirty 
feet one way and twenty-five feet the other way; it is 
easier and simpler to do so than to take chance fractional 
measurements. Then comes your geometrical theorist and 
observes that ‘‘the apartment is planned precisely in the 
proportion of six to five;"’ soit is, but is only the phil- 
osophy of the measuring-tape, after all. Secondly, itis a 
question whether the value of this geometrical basis is so 
great as has sometimes been argued, seeing thatthe results 
of itin most cases cannot be judged bytheeye. If, for 
instance, the room we are in were nearly in the proportion 
of seven in length to five in width, I doubt whether any 
of us here could tell by looking at it whether it were truly 
so or not, or even, if it were a foot out one way or the 
other, in which direction the excess lay; and if this be 
the case the advantage of sucha geometrical basis must 
be rather imaginary than real. 

Having spoken of plan as the basis of design, I should 
wish to conclude this lecture by suggesting also, what has 
never to my knowledge been prominently brought forward, 
that the plan itself, apart from any consideration of what 
we may build up upon it, is actually a form of artistic 
thought, of architectural poetry, so to speak. If we take 
three such plans as those shown in Figs. 26, 27, and 28, 
typical forms respectively of the Egyptian, Greek, and 
Gothic plans, we certainly can distinguish a special imagin- 
ative feeling or tendency in each of them. In the 
Egyptian, which lL have called the type of ‘‘ mystery,” the 
plan continually diminishes as we proceed inwards ; in the 
third great compartment the columns are planted thick 
and close so as to leave no possibility of seeing through 
the building except along a single avenue of columns ata 
time ; the gloom and mystery of a deep forest are in it, and 
the plan finally ends, still lessening as it goes, in the 
smal] and presumably sacred apartment to which all this 
series of colonaded halls leads up. Inthe Greek plan 
there is neither climax nor anti-climax, only the pictur- 
esque feature of an exterior colonnade encircling the 
building and surrounding a single oblong compartment ; 
it is a rationalistic plan, aiming neither at mystery nor 
aspiration. Inthe plan of Rheims (Fig. 28) we have the 
plan of climax or aspiration; as in the Egyptian, we 
approach the sacred portion througha long avenue of 
piers; but instead of narrowing, the plan extends as we 
approach the shrine. I think it will be recognized, put- 
ting aside all considerations of the style of the superstruct- 
ure on these plans, that each of them in itself represents 
a distinct artistic conception. Soin the plan of the Pan- 
theon (Fig. 29), this entrance through a colonnaded porch 
into a vast circular compartment is in itself a great archi- 
tectural idea. independently of the manner in which it is 
built up. 

We may carry out this a little further by imagining a 
varied treatment on planof a marked-out space of acertain 
size and proportion, on which a church of some kind, for 
instance, is to be placed. The simplest idea is to inclose 
it round with four walls as a parallelogram (Fig. 30), only 
thickening the walls where the weight of the roof-princi- 
pals comes. But this is a plan without an idea in it; the 
central or sacred space at the end is not expressed in the 
plan, but is merely a railed off portion of the floor; 
the entrance is utterly without effect as well as without 
shelter. If we lay out our plan as in Fig, 31, we see that 
there is now anideainit. ‘The two towers, as they must 
evidently be, form an advanced guard of the plan; the 
recessed central part connecting them gives an effective 
entrance to the interior ; the arrangement in three aisles 
gives length, the apse at the end incloses and expresses 
the sacrarium, which is the climax and object of the plan. 
The shape of the ground, however, is not favorable to the 
employment of a long or avenue type of plan, it is too 
short and square; let us rather try a plan of the open-area 
order, such as Fig. 32. This is based on the short-armed 
Greek cross, with an open-centre area; again there is an 
‘* advanced guard” in the shape of an entrance block with 
a porch ; and the three apses at the end give architectural 


emphasis to the sacrartum, Figure 35 is another idea, the 
special object of whichis to give an effect of contrast 
between the entrance, approached first through a colon. 
naded portico, then through an internal vestibule, lighted 
from above, and flanked by rows of small coupled columns : 
then through these colonnaded entrances, the inner one 
kept purposely rather dark, we come into an interior 
expanding in every direction; an effect of strong contrast 
and climax. If our plot of ground again be so situated 
that one angle of it is opposite the vista of two or more 
large streets, there and nowhere else will be the salient 
angle, so to speak, of the plan, and we can place there a 
circular porch—which may, it is evident, rise into a tower— 
and enter the interior at the angle instead of in the centre: 
not an effective manner of entering as a rule, but quite 
legitimate when there is an obvious motive for it inthe 
nature and position of the site. A new feature is here intro- 
duced in the circular colonnade dividing the interior into 
a central areaand anaisle. Each of these plans might 
be susceptible of many different styles of architectural 
treatment; but quite independently of that, it will be 
recognized that each of them represents in itself a distinct 
idea or invention, a form of artistic arrangement of spaces, 
which is what ‘' plan,” in architectural sense, really 
means. 


PROPOSED BRIDGE OVER THE HUDSON RIVER 
AT NEW YORK CITY. 

AS PROMISED in our last issue, we give this week a view 
of the gigantic suspension bridge over the Hudson River, 
at New York City, proposed by Mr. Gustav Lindenthal, 
M. Am. Soc. C. E., and described by him in a paper read 
before the American Society of Civil Engineers on Janu- 
ary 4, and of which we have already given some princial 
dimensions and leading features. 

Further plans and particulars are withheld for the 
present at the special request of Mr. Lindenthal, so we 
would only add that there are to be four cables of straight 
wire of an effective diameter of about forty inches, those 
of the East River Bridge being something less than six- 
teen inches in diameter and the same number. 

Views of some of the principal metal bridges of the world 
onthe same scale are also given as affording an interesting 
comparison. ‘They are all taken from the tracing accom- 
panying Mr. Lindenthal’s paper. 


REPORT OF A SPECIAL COMMITTEE OF THE 
CHAMBER OF COMMERCE ON IMPROVE- 
MENT OF THE STREET PAVEMENTS IN 
THE BUSINESS PART OF THE CITY. 


Unanimously adopted at a meetng of the Chamber, held 
January 5, 1888. 

THE special committee appointed by the Chamber of 
Commerce of New York to confer with the authorities 
regarding pavements, to which reference has been made 
in our issue of December 17th, made the following report, 
which was unanimously adopted with thanks of the Cham- 
ber, and the committee continued : 


*‘To the Chamber of Commerce: 

‘* Your committee appointed for the purpose of endeav- 
oring to secure improvement of the pavements in the busi- 
ness part of the city, respectfully report progress as fol- 
lows : 

‘That they have had an interview with his Honor, 
Mayor Hewitt, and the Commissioner of Public Works, 
General Newton ; that both of these gentlemen appreciate 
the value to the whole city of efficient commercial facilities, 
manifested a hearty interest in the object, and promised 
all the co-operation in their power; that five hundred 
thousand dollars (the maximum amount at present per- 
mitted by law to be expended in one year by the city upon 
new pavements) has been appropriated by the Board of 
Estimate and Apportionment for that purpose, and that 
the Commissioner of Public Works has promised to confer 
with your committee regarding where and how this should 
be expended to obtain the best results. 

‘‘ Your committee also had an interview with the officers 
of the Truckmen’s Association, and believe that by 4 
proper co-operation between merchants, truckmen, and 
other owners of horses and vehicles, results of very great 
value to the business and real estate interests of this city 
can, within a reasonable time, be attained. With the little 
investigation given this subject by your committee, the 
following facts are clear: 

‘* First.—That our pavements in the business part of 
this city, upon which its earning power so much depends, 
are greatly inferior to those of other principal commercial 
cities of this and other countries with which we have to 
compete. 

‘* Second.—T hat the expense of providing an intelligent 
system of pavements adapted to the heavier or lighter 


Proposed.B ridge for New York Terminal Railroad over HudsonRiver 
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NewYork-Brooklyn Bridge over East Rivet 
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Poughkeepsie Bridge over Hudson River in process of erection, 
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traffic of the various streets would be comparatively small 
in proportion to the benefits obtained. From three to five 
millions of dollars expended during the next three or four 
years would probably do all that is most needed. The 
interest on five millions of dollars, at the rate at which the 
city can borrow capital, would amount to from one hun- 
dred and fifty to two hundred thousand dollars annually. 
It is safe to say that the extra wear and tear upon horses 
and vehicles occasioned by our present bad pavements is 
far more than this sum, and this, in turn, is exceeded by 
the loss incurred through vehicles having to carry, upon 
the average, one-third smaller loads than they could carry 
with good pavement. When we add tothis the great loss of 
time, occasioned by bad pavements, both in the movement 
of freight and of passengers, the aggregate is something 
enormous. : 


‘‘ Third.— It is evident that we must have better regula- 


tions governing the opening and replacing of pavements, 
which is constantly going on for gas, water, and steam 
connections and repairs, and the arrangement of railway 
tracks. Under the best municipal administrations of 
Europe, openings in the pavement are only made by the 
city authorities, or under their direction, upon the deposit 
of a sufficient amount to cover the expense of doing the 
work according to certain well-settled specifications. 
Street-railways are obliged to use grooved rails laid flush 
with the pavement, and in Liverpool street-railway tracks 
are owned and kept in repair by the city, which leases run- 
ning privileges over them to the various street-car or 
tramway companies. 

‘The above regulatiqns as to street openings are quite 
practicable here, and we propose to advocate such legisla- 
tion as will give the Department of Public Works any 
additional authority necessary to that end. As regards 
our street railways, the city may not be able to own them, 
but we are assured that legislative authority unquestion- 
ably exists to regulate them, so as to compel a due regard 
for the public safety and convenience. The high cen- 
tre-bearing rail now in general use by our street- 
railways is an outrage upon the rights of other citi- 
zens. In the beginning many of the roads used a less 
objectionable rail ; but with the design of making it 
difficult and dangerous for other vehicles to drive on this 
part of the street, or cross it, except at right angles, these 
high and dangerous rails have been introduced. The 
accidents, strain, and wear and tear to all vehicles have 
thereby been largely increased, and must necessarily 
inciease with the constant increase of rail mileage It 
certainly is not too much to ask from those citizens who 
have been given most valuable franchises, that they shall 
use a rail which experience in other cities has demon- 
strated car be laid without serious detriment to carriers 
or to the community. While this change cannot be made 
at once, and should only be made with due regard tu the 
interests of the companies, as well as to those of the 
public, we recommend that the necessary legislation should 
be sought to compel such a change within a reasonable 
time, and that a conference should be had between repre- 


sentatives of this Chamber, the municipal authorities, the 
Truckmen’s Association, and the railway companies, to 
agree, if possible, upon such legislation as will be fair to 
the public and to the railroads. 

‘This substitution of rails ought to take place simulta- 
neously with the repavement of streets in which new pave- 
ments are to be laid, in order that they may be adjusted to 
ST rkere are a considerable number of streets having a 
large and heavy traffic, which are not likely to be troubled 
with extensive openings for gas, steam, electricity, or 
water, which can with great advantage be repaved at 
once. It is upon such that the present available appro- 
priation should be expended. During the present winter 
these can be decided upon, specifications can be drawn, 
and contracts let, so that contractors can make their prep- 
arations to execute their contracts during the months 
suitable for such work. With the experience thus obtained, 
if the Legislature should permit funds to be provided as 
above mentioned, much greater progress could be made 
during the year 1889. The present isa favorable time to 
make such improvements ; materials are low and labor can 
be obtained at reasonable pe We have an honest and 
capable administration of the departments of our city 
government connected with this work. This inspires 
capital with confidence, and money can be borrowed at 
low rates to make these improvements, which would add 
immensely to the value and earning power of our city. 
We, therefore, recommend that these improvements should 
be made as soon as possible, and that the requisite 
authority from the Legislature should be sought at the 

resent session. His Honor, the Mayor, has offered to 

ave a proper bill drawn by the Counsel to the Corporation, 
and, in the opinion of your committee, such a bill, and 
the other legislation above mentioned, will have a hearty 
support from the entire community, 


THE ENGINEERING AND BUILDING RECORD. 


NEW YORK STATE COMPETITION FOR MODEL 
COUNTRY SCHOOL-HOUSES. 


AWARDS TO THE COMPETITORS. 


SUPERINTENDENT OF PUBLIC INSTRUCTION DRAPER, 
of New York State, in September last invited plans in 
competition for prizes ranging from $50 to $150. The 
invitations for plans suggested six classes, ranging in price 
from $600 to $10,000 for buildings. Mr. Draper selected 
as the committee to pass upon the drawings and specifica- 
tions these gentlemen: Ex-State Superintendent William 
B. Ruggles, Prof. J. W. Kimball, President of the State 
Teachers’ Association ; Superintendent Charles E. Gor- 
ton, President of the State Council of Superintendents ; 
Principal E. H. Cook, of the Potsdam Normal School ; 
Dr. George A. Bacon, representing the Associated Aca- 
demic Principals ; Willis R. Hall, School Commissioner 
of the Second District of Chenango County, and Mr. 
Albert W. Fuller, architect, of the city of Albany. 

In his circular Superintendent Draper said: ‘‘ The 
movement proposed has been undertaken in the hope that 
it will result in more attractive and comfortable low-priced 
school-houses in this State. For reasons which will appear 
obvious upon reflection there has heretofore been but little 
done in this direction. At the populous centres the build- 
ings are generally fair, and when new ones are erected 
they are ordinarily very creditable. But outside of the 
large communities many of the buildings are truly 
wretched, erected without any idea of architectural effect, 
and entirely regardless of those matters upon which the 
health and comfort of the inmates mostly depend. Old 
buildings, in a shameful state of decay, are continued in 
use year after year. When new ones are erected it is 
considered unnecessary or too expensive to employ pro- 
fessional help, and so the best results are not secured.” 

Fifty-eight designs were offered. Of these many were 
so defective in the matter of lighting, heating, ventilating, 
design, or general arrangement as to preclude the possi- 
bility of a favorable consideration. Of those which met 
with approval several were decided to be beyond the limit 
of cost, reckoning materials and labor at the lowest 
market prices. These plans could, therefore, receive 
neither prize nor honorable mention, which the committee 
deemed it was permitted to bestow only on designs 
strictly conforming to the letter of the instructions con- 
tained in Mr. Draper's circular. The prizes were awarded 
as follows : 

Class 1—Six-hundred-dollar building—First prize to 
William P. Appleyard and Edwyn A. Bowd, of Lans- 
ing, Mich.; second prize to John R. Church, of Rochester, 
N. ¥. 

Class 2—One-thousand-dollar building—First prize to 
William Appleyard and Edwyn A. Bowd, of Lansing, 
Mich.; second prize to John R. Church, Rochester. 

Class 3—Fifteen-hundred-dollar building—First prize, 
J. C. A. Harriot & Co., Albany. 

Class 4—Twenty-five-hundred-dollar building—First 
prize to William P. Appleyard and Edwyn A. Bowd, 
Lansing, Mich.; second prize to John R. Church, Roches- 
ter. 

Special commendations are made as follows : 

Class 1—Six-hundred-dollar building—To John Cox, 
Jr., New York City. 

Class 2-—One thousand-dollar building—To C. Powell 
Karr, New York City. 


Class 3—Fifteen-bundred-dollar building—To Warren 
R. Briggs, Bridgeport, Conn. 

Class 4—Twenty-five-hundred-dollar 
Warren R. Briggs. 

Class §—Five-thousand-dollar building—To Warren 
R. Briggs, Bridgeport, Conn., and Fenimore C, Bates, 
Cleveland, O. 

Class 6—Ten-thousand-dollar building—To Warren R. 
Briggs, Bridgeport, Conn,, and Proudfoot & Bird, Wichita, 

an. 

Twenty-seven architects competed. No awards were 
made in class 5—five-thousand-dollar building—and class 
6—ten-thousand-dollar building. It is proposed to have 
the successful plans photographed and available for all who 
desire copies. 
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AMERICAN SOCIETY OF CIVIL ENGINEERS. 


January 5, 1888. 

To Members of the American Society of Civil Engineers : 

THE undersigned, members of the society, give notice 
that at the annual meeting on January 18,1888, they pro- 
pose to offer the following amendments to the ‘‘ proposed 
amendments” to the constitution, for submission to the 
society. They request that all members who can possibly 
do so attend the annual meeting and vote upon these 


January 14 


amendments, and that members who cannot be present, 
send at once to the undersigned or to the secretary of the 
society, their views on the amendments, to be read in the 
discussion which will take place on this subject at the 
annual meeting, and be printed for the information of 
members—J. J. R. Croes, William R. Hutton, J. F, 
Flagg, G. Lingenthal, C. C. Schneider, James Archbald. 


Amendment as originally offered: (1) Amend Article 
XVI. of the Constitution by substituting for the present 
article the following: Constitution. Article XVI. The 
active members of the society shall be divided into three 
classes, to be styled respectively members, associate mem- 
bers, and associates, and each person, when duly elected 
and qualified, shall receive a certificate of membership 
indicative of the class to which he belongs. Associate 
members shall have all the rights and privileges of mem. 
bers excepting the right to hold office or to vote upon 
admission to membership or changes in the consti- 
tution and by-laws of the society. Associates shall 
have all the rights and privileges of members ex. 
cepting the right to hold office or to vote. There 
shall also be a preparatory grade, to be designated students 
of the society, who shall have the right to receive the trans. 
actions of the society and to present papers and written dis- 
cussions, They shall also have the right to use the library 
and rooms of the society, and to attend its meetings subject 
to such regulations and restrictions as the Board of Direc- 
tion may adopt. Members of the class previously designed 
juniors shall, after March 7, 1888, be classed as associate 
members. 

Proposed amendment of above: Strike out entirely 
the clause initalics. This society is not an institution for 
primary education, but is intended to be an association of 
skilled and experienced engineers for mutual improvement 
by the interchange of ideas and experience of a character 
more advanced than can be fully understood by novices in 
the professional work. Admission to any grade of mem. 
bership should be contingent on experience had and work 
accomplished and not on the mere desire to learn and the 
hope of future benefit by association. 

Amendment as originally offered: (2) Amend Article 
XVII. of the Constitution by substituting for the present 
article the following : Article XVII. A member shall bea 
civil, military, mining or mechanical engineer, not less 
than thirty years of age who has been in active practice as 
such for at least ten years, or has graduated at a school of 
engineering and been in practice seven years, and who has 
had responsible charge of work as chief, resident, or 
superintending engineer for at least two years, not as a 
skillful workman merely, but as one qualified to design as 
well as to direct engineering works. An associate member 
shall be one not less than twenty-four years of age, who 
has had actual practice in some of the branches of civil, 
military, mining or mechanical engineering for at least five 
years, or has graduated ata school of engineering and 
been in practice two years and who continues in actual 
practice at the time of his application for membership. 
An associate shall be one not less than twenty-five years 
of age; whotsa manager of a ratlroad, canal or other public 
work ; a geologist, chemist or mathematician ; a proprietor 
or manager of amine or metallurgical works ; an archi- 
tect or a manufacturer s or one who, from his scientific 
acquirements or practical experience, has attained emi- 
nence in his special pursuit, qualifying him to co-operate 
with engineers in the advancement of professional knowl- 
edge ; but shall not himself be practicing as an engineer. 
A student shall be one not less than eighteen, nor more than 
twenty-seven years of age, whois engaged in the study of 
engincering with the intent to become an engineer, and who 
has pursued that study at a technical school not less than 
one year, or who shall have been engaged in the study and 
practice of engineering under a competent engineer for not 
less than two years, A student shall not remainin that 
grade for more than seven years, tf not elected to a higher 
grade his connection with the society shall terminate at the 
end of seven years, or upon hts attaining the age of twenty- 
seven years. 

Proposed amendment of above: Strike out last clause 
in reference to students for reasons given above. Amend 
the rest of the article so that it will read as follows: 
‘* Article XVII. A member shall be a civil engineer, not 
less than 30 years of age, who has been in active practice 
in hydraulic, railroad, mechanical, mining, electrical, topo- 
graphical, hydrographical, sanitary or military engineer- 
ing for at least ten years, or has graduated at a school of 
engineering and been in practice eight years, and who has 
had responsible charge of work as chief or superintending 
engineer jor at least two years, not as a skillful workmao 
merely, but as one qualified to design as well as to direct 
engineering works. An associate member shall be one 
not less than 24 years of age, who has had actual prac- 
tice in some of the branches of civil engineering for at 
least five years, or has graduated at a school of engineer- 
ing and been in practice three years and who continues 0 
actual practice at the time of his application for member- 
ship. An associate shall be one not less than 25 years 0 
age, who, from his scientific acquirements or practical ex- 
perience, has attained eminence in his special pursutt, 
qualifying him to co-operate with engineers in the 
advancement of professional knowledge, but shall not 
be practicing as acivil engineer.” (1) The “civil engi- 
neer "’ includes all branches of engineering work. (2) The 
full period of study at a preparatory school should not be 
considered as equivalent to the same period of actual prac- 
tice in the profession. 

In the succeeding amendments strike out all clauses re- 
lating to the grade of student. 
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Tuis building, the gift of Mrs. W. D. Sloane, of New | a Q : i ty Y F 
York, is situated on a large plot of ground within which | Uy Y 5 a Wy Y) RY-twinine Trap 
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Surgeons and the Vanderbilt Clinic. Each building is : Uy A : YX Hr Hane Hole. 
isolated and all of the rooms are therefore well supplied | Z yp t.7. g A ‘ { Yj 
with both light and pure air. The material used in con- | Yj iy s | 51 Y} 
structing the exterior of these buildings is of brick, with ' yj @) Y Ny, Mp ' Y Fi GQ: | 
terra-cotta trimmings and granite sills and lintels. , . Yu yyy) by i! Y 

The main entrance to Maternity Hospital is from Fifty- | W Y 7 f = S| yj 
ninth Street, and the vestibule of this entrance has a |: J 3 
wainscot of marble and floor surfaced with the same ma- ' X G : Ge | LLL 
terial. The wainscot in hall on first floor is marble, with © es Yj WY " UY} 
white tile surface for floor. The stairs leading to each | h. Yj WLLL WY \ Y 
story have a frame-work of iron, with a tread of slate. . iS) Z ! Y y Y ( Yj 
The wood trimmings throughout the building are Georgia Z Y Y Y . { J 
pine, finished in oil and varnished; but the walls and — y 7 Y g Lp — . Zh Y 
ceiling have a plain white finish. | R Ie! 6 

The building is heated with steam, which is obtained . Yj dt Y “ Lf Ay & Ys é Yj 
from the plant located in the college building. Every — . g J 9 SN REE Uy, = ¥ Y 4 Yy 
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stantial manner. : my & Uj : ZY re ll : 4 g | Y} 

It is three stories in height, with an attic and basement. | ; Y | 6" y) RT: Hl ™ I Yy 
There are bath-tubs located on each floor, and all are por- | € Uj fl OE WY ; \ U 
celain, except one in the attic, which is iron, enameled. | S Uy . Of |  § ZA) KN ] a Y 
The laundry-tubs, which are in the basement, and the | VA . —— > ie | gs Ys BC § ' yj 
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steps within the building, and also by another flight lead- | L nea? rinse Siete oe ~-.—~—----- GY t— —-—--J 


ing direct from sidewalk on Tenth Avenue to basement 
hall. 
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DETAIL OF HAND HOLE COVER For So Pire 


A plan of the basement story is shown in Fig. 1. On 
this floor is located the kitchen, laundry, dressing and 
clothing room, servants’ dining-room, a drying-room, and 
a disinfecting-room. The kitchen has a wainscot of white- 
glazed tile, which extends up to the bottom of the win- 
dows, and a floor of white unglazed tile laid on concrete. 
The entire floor in the basement, except the part occupied 
by kitchen, is constructed of concrete and surfaced with 
asphalt. The wainscot in the laundry, dressing and 
clothing room, and servants’ dining-room is composed of 
sand and Portland cement, laid on three-quarters of an 
inch thick. 

An area extends around the entire building, as shown 
in Fig. 1. This area at the front entrance on Fifty ninth 
Street, and alsoat d and ¢ on Tenth Avenue, is covered. 
All barrels and boxes containing supplies for kitchen and 
laundry are received through an opening in covered area 
at d@ and coal through a similar opening at ¢«. At Z in 
Figs.'r and § the position of a circular tube or chute 16 
inches in diameter is shown. This chute communicates 
with the hallon second and third floors, with openings 
protected by iron doors, as shown in Fig. 5; and through 
these openings all soiled clothing intended forthe laundry 
will be deposited inclosed in bags and passed down to 
laundry, thereby saving much time and labor that would 
be necessary if carried down the stairs. 

Any clothing that may require disinfecting will then be 


placed in the disinfecting-room, shown in Fig. 1, where a | 


high degree of heat can be obtained by means of large ° 


coils of steam-pires. 
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PLAN oF BASEMENT SHowine Pipe Lines ror WATER Supply AND DRAINAGE. 


The laundry-range shown in Fig. § is covered with 4 
shield of galvanized iron which is made in two sections. 
The rear portion is stationary, but the front can be pushed 
up or down by means of the handle shown at B’, The 
position of this shield is indicated by the curved broken 
lines, but the rear, shown by broken vertical lines, is open, 
and when shield is turned down the heat from this range 
is forced into the clothes-drying room shown in Fig. 1. 

In order to facilitate the motion of the movable sec- 
tion of the shield,two weights are attached, connected with 
it by means of chains passing over pulleys as shown at L’ 
in Fig. 5. These weights are inclosed in tubes made of 
galvanized iron, indicated by broken vertical lines sur- 
rounding the weight L’. The copper clothes-boiler O sets 
in the range and is connected with smoke-flue 1’ by means 
of a brass pipe in which is set a valve. This pipe can be 
utilized for removing any surplus steam from the clothes- 
boiler. A faucet is set in clothes-boiler for the purpose of 
draining off water. If this device for generating heat in 
the drying-room be insufficient for drying purposes that 
will be required in an institution of this character, coils of 
steam-pipes can be laid in this room and connected with 
the heating system, permitting steam to be utilized for 
drying purposes. 

In Fig. 1 the heavy black lines show the position of 
soil-pipes, and light lines the pipes for water-supply. The 
soil-pipes are laid 18 inches or more below the surface of 
the floor, and are made of cast iron, extra heavy. Hand- 
holes are located at convenient points on the soil-pipe as 
shown in Fig. 1, and marked H H. also represented by a 
detail section in Fig. 2. These handholes are intended 
to facilitate the removal of obstructions from the pipe 
should any occur. A T-branch is set in the pipe verti- 
cally, and extended up near surface of floor, terminating 

with a hub. A brass sleeve is then set as shown in Fig. 2, 
secured by a lead joint, and in this sleeve is fitted a brass 
cover 6, having ascrew-joint. This cover can be removed 
easily whenever required by means of a wrench applied to 
the nipple shown. Anordinary iron street-washer cover is 


set in the concrete over it flush with floor, permitting 
access to handhole at any time. 

The main soil-pipe, shown in Fig. I, is eight inches in 
diameter from sewer to hall at centre of building, and 
there reduces to six inches, at which size it continues 
nearly through dining-room, thence by a 5-inch branch to 
recess D and extends vertically uptoroof, with branches 
on first, second and third floors to toilet-basins and sinks. 

Another branch runs to recess E, thence vertically to 
roof, with branches on first, second and third floors to 
water-closets, baths and sinks and to bath inattic. A 
third branch runs to recess C, where a 3-inch vent-pipe is 
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carried to roof. A servants’ water-closet is located in 
basement, at D’, and an engineers’ water-closet, at D.’ 

A branch runs through laundry and dressing-room to 
which all waste-pipes in these rooms are connected. A 
line extends also from this pipe to recess, Y ; thence a 
3-inch vent-pipe is carried to roof. A water-closet and 
porcelain bath is located in dressing-room. 

A branch in hall runs to the left the entire length of hall 
to vault, at d, terminating in a bell-trap, Another branch 
runs to recess in pantry, where a 3-inch vent extends to 


tens 


106 


roof. A branch runs through hall to recess F in kitchen, 
and thence up to second floor, to which waste-pipes from 
kitchen-sink and slop-sinks on first and second floors are 
connected. Branches extend to four leaders and also to 
five area-drains, which are shown in Fig. 1. 


The lines of tile for subsoil drainage, shown by broken | 


lines, extend under the area floor around the entire build- 


ing, and there is also a line laid parallel with 8-inch pipe, | 


all discharge into basin B. This receiving-basin is con- 
nected with soil pipe through a back-water trap, the 
arrangement being shown in detail by Fig. 3. The flap- 
valve / in this sketch is intended to seal the basin against 
any back flow from soil-pipe. This trap is ventilated. 
A movable plate, secured Sy bolts, is set over valve de- 
scribed. giving access to valve whenever required. A 
handhole is shown in the top of trap, having a cover simi- 
lar to that shown in Fig. 2. 

All pipes for water-supply are made of galvanized iron. 
The intake for water-supply is shown in Fig. 4. This 
intake rests on a foundation of brick 15% inches high and 
capped with bluestone four inches thick. The main pipe 
from Fifty-ninth Street to the air-chamber is two inchesin 
diameter, the meter being set close to the wall. ‘The low- 











I-beams. This tank is made of boiler iron, the dimen- 
sions being eight feet eight inches by eight feet, and five 
feet four inches in height, containing 2,630 gallons. 


(To BE CONTINUED.) 


NOT A CLOSED TANK, BUT CAREFUL PIP- 
ING IS NEEDED FOR HOT-WATER 
RADIATORS BELOW THE 
BOILER. 

BANGOR, ME., December 6, 1887. 

Str: Will you explain through your paper why it is that 
hot-water radiators or pipes below the boiler are supposed 
to work better under a pressure tank than when the appa- 
ratus has the common open tank usually furnished ? 

Yours truly, Vr. TE. 

[We are not aware that such is the case, nor do we think 
the question of open or closed tank has anything to do 
with the circulation in pipes below or above the boiler. 

Of course, pipes or radiators below the boiler rarely or 
never do as well as those above the boiler. By setting 
them with care, and using very large sized flow and return 
pipes with the fewest number of elbows and no unvented 
air-pockets, they mav work if not too much below 








pressure supply flows into air-chamber, thence into pipe the boiler. To insure a coil’s working in such a case, 
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G to laundry and through dressing-room to kitchen, and 
through storeroom, terminating in a hall at the rear of the 
servants’ diaing-room, The course of this pipe can be 
traced in Fig. 1. Branches from G connect with boilers 
in laundry and kitchen. 


The tank or high-pressure supply is carried from air-_ 


chamber through a 3-inch pipe to a Davidson pump, which 
forces supply to tank through pipe H. The direction of 
the pipe H, which is two inches in diameter, is shown in 
Fig.1. This pipe passes from engine-room through heat- 
ing-chamber and servants’ dining-room to recess C, thence 
up to tank. 
from tank to engine-room, discharging into sink /. 

The tank is located in the attic or fourth floor, and is 
elevated about 23% feet above the floor, supported on 


The tell-tale pipe X runs parallel with H | 





however, it must be of large diameter its whole length, and 
the flow and the return pipes must be no smaller than the 
coil. 

When acoil is set as low ora little lower than the boiler— 
say on the floor—you will not get it to work unless you run 
its flow or supply connection to the ceiling, or as much 
higher as possible, and there make an air-pocket, with air- 
cock at the highest point ; then run from this air-pocket, 
which some may mistake for a closed tank, to the coil, 
with such grades that any air that cannot get through to 
the boiler can return to the air-pocket above. If you use 
a radiator in such a place driJl out its ends to 11% or 2 
inches, according to its size, and uSe correspondingly 
large flow and return, and it will work if not too low 
down. It must be remembered that with a coil or 
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radiator below the boiler the circulative force lies inthe up 
and down legs of the flow-pipe, or rather in the difference 
between the densities of the water contained in them, and, 
therefore, if the extra weight caused by the rise in the cold 
return-pipe does not outweigh this difference there will be 
a circulation in the right direction. Its velocity wil! 
depend on carrying the flow-pipe high up and then down. 
on having all the pipes large in diameter, on having long 
and easy bends, and on having the coil or radiator not too 
far below the boiler. It will also be helped by having the 
up leg well felted and the down leg exposed as much 
as possible. 

Pipes from the same boiler may run to the upper part of 
the house, with an open tank. | 


FIRST REPORT OF THE BOARD OF ELEC. 
TRICAL CONTROL FOR THE CITY 
OF NEW YORK. 


‘THe following is an abstract of this report, adopted 
January 6, 1888, and addressed to the Governor and Legis. 
lature of the State, to which is added an abstract of the 
appendix : 

The total length of trench excavated for the laying of 
subways since July, 1887, is 189.918 feet. 

The total construction of single duct for telephone and 
telegraph service is 903,180 feet, to which must be added 
4,050 feet for distributing-service and connections to cen- 
tral stations. 

Estimating 80 wires per single duct, the total capacity 
for telegraph and telephone service is 72,254,400 feet, or 
about 13,700 miles, of wire. 

The total construction of single duct conduit for arc- 
lighting and power service is 254,250 feet, and the capacity 
of this conduit may be estimated as sufficient for 2,542,500 
feet, or nearly 500 miles, of wire. 

In addition to the above the number of feet of conduit 
for incandescent lighting is 186,745, containing 560,235 
feet of conductors. 

The capacity of conduit provided in the city of New 
York during the existence of the Board of Electrical Con- 
trol is therefore considerably greater than there is in any 
city in the world, so far as the information of tae Board 
extends ; and notwithstanding the great difficulties which 
surround this whole subject in this city, which has a 
greater mileage of wire than any other, and where the cir- 
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cumstances of underground construction are as difficult 
as in any other, the conversion of the present overhead to 
an underground system is a fact about to be accomplished. 
to a very great extent at least, in the near future. . 

Already the Western Union Telegraph Company. 
occupying the conduits which have been constructed, wit 
some five hundred miles of wire. The M etropolitan Tele 
phone and Telegraph Co. has some one thousand miles 0 
wire inthe subways ; and the Edison IJluminating a 
pany, whose conductors were laid in the trench at the 
time of construction, has, a» has already been said. mor 
than one hundred miles underground. h 

The poles and wires removed from the surface of the 
streets as a result of the work of the Board is as follows : 
217 poles and about 500 miles of wire. 

The overhead telegraph and telephone services a. 
except in the case of fires, of very little danger; and, in 
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dition. 

The overhead, electric-light conductors, however, ure 
very dangerous both to life and property whenever 
improperly insulated ; and improper insulation of these 
dangerous and deadly wires is to be found aJmost every- 
where throughout the city. 

The chief provisions of the Board of Underwriters are 
to the effect that the electric-light wires must be of the 
kind known as ‘‘underwriter’s wire,” and that they must 
not in any case be carried over buildings. 

‘“Underwriter's wire” is a wire covered with a tape 
saturated with white lead, and a certain length of usaye 
renders it susceptible to moisture. After being in use 
still longer the tape rots away and leaves the naked wire 
exposed. 

In many places in the city of New York electric light 
and power wires are carried dangerously near buildings, 
awnings, telegraph and other poles, lamp-posts and other 
street obstructions. 

Again, in many parts of this city several distinct lines of 
poles carrying electric-light conductors are to be found on 
the seme side of the same street, and as these poles neces- 
sarily differ in height the wiresupon them form a complete 
network, rendering the efficient use of the hooks and 
ladders and life-saving apparatus of the Fire Department 
almost impossible. 
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Again, a nuisance has been created by the fact that com- 
panies having contracts to light the city by electric-light 
are allowed to own the lamp-posts they use, which neces- 
sitates frequent tearing up of the pavements when any 
new contracts are awarded. 

In inaugurating the underground system the Commis- 
sion has followed certain principles, which may be defined 
as follows : 


First.—A conduit or subway for electrical conductors 
is nothing more than a mechanical! protection for the wires 
within it, and a convenience for placing and protecting 
them underground. 





Second,—Electric light and power conductors should, 
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the main, wires devoted to this service are in good con- | fifth.—The success of the underground service de- 


pends largely upon the proper insulation of the wires, and 
the largest liberty compatible with the preservation of the 
rights of others should be allowed to the companies mak- 
ing use of the subways. 


Stxth.—The nature of local connections depends to a 
great extent upon the service and locality for which they 
are designed, and here again liberty of choice under 
proper restrictions may reasonably be allowed. 

Proceeding from these general principles, the board has 


constructed subways in different localities largely differing - 


in design, size, and material. 

The subways, however, with the exception of the con- 
struction for the Edison incandescent plant, are all on 
the drawing-in-and-out pattern, which means a tube or 
series of tubes or ducts through which cables or insulated 
wires can be drawn, terminating at distances of about 200 
feet in boxes or manoles, to which access can be had from 
the street by removing an iron cover. 
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The liberality which the Commission has seen fit to 
exercise in the matter of additions to the conduits for the 
purpose of making local connections, allowing the con- 
struction company to furnish whatever the several com- 
panies desire for themselves from the manhole to the 


points desired to be reached, has been taken advantage of — 


and promises beneficial results. 

For example : the construction company has, at least in 
one instance, employed the hand-hole system of distribu- 
tion for the use of the telephone wires in down-town 
streets where it seemed desirable, while at other points a 
single entrance into a block in connection with house-top 
distribution has proved efficient. 

A system of inspection of the subways and the wires 
within them, and their maintenance free from moisture 
and gases, is another duty to which the board is giving its 
attention. 

APPENDIX. 
Regulations in regard to overhead wires. 

I. No two lines of poles shall be on the same side of any 
street or avenue. 

II. No two lines of poles bearing conductors or 
similar electrical service shall be on any street or avenue. 

IfI. Electric-light poles shall be of iron, at least twenty- 
five feet in height with a diameter of not more than 
eight inches at the base, and having cross-arms of wood, 
with glass, porcelain or rubber insulators, and painted a 
uniform color. 

_ IV. Poles for telegraph, telephone and other similar 
wires shall be at least sixty feet in height. 





V. Poles shall be placed upon the sidewalk as near the 
curb as possible, and no pole shall be placed within ten 
feet of any lamp-post or other pole. 

VI. All existing regulations of the local authorities in 
regard to the placing of poles and stringing of wires are to 
continue in force. 

VII. All wires shall be fastened upon poles or other 
fixtures with glass, porcelain or rubber insulators. 
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All conductors drawn into and operated in the con- 
duit, and intended to convey currents of an electro-motive 
force exceeding fifty (50) volts, shall have an initial insul- 
ation resistance of not less than fifteen meg-ohms, per 
mile, per one hundred volts electro-mctive force of current 
in the circuit. Whenever the insulation resistance of a 
conductor as aforesaid shall prove to be less than five (5) 
meg-ohms, per mile, per one hundred volts, the use of 
that conductor shall at once cease, unless the actual 
electro-motive force in its circuit be reduced so as to re- 
establish the foregoing ratio. 
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The insulation resistance per mile length of all branches 
and feeders ot the main conductors shall at least equal 
that of the respective conductors to which said branches 
and feecers are connected. 

The insulation resistance of each length of cable or 
conductor shaJl be determined before said length is laid 
in the subway. In making this determination an electro- 
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as a matter of precaution, if not of necessity, be operated 
separately, and as far as possible from those for the trans- 
mission of currents of lesser intensity. 


Third.—The material and form of the subway should 
depend largely upon the requirements of the locality and 
the service for which it is designed. 


Fourth.—Drawing-in-and-out conduits with convenient 
manholes are, in the main, the most desirable for the 
streets of this city, where a condition of the law allowing 
the companies ninety days to place their conductors in 
the subways after they are constructed, necessitates that 
the subways shall be easily accessible without serious dis- 
turbance of the pavement. 


VIII. No wires shall be stretched within one foot of any 
pole without being attached to the same with glass, porce- 
lain or rubber insulation. 


| 
| 

IX. No wires shall be stretched within twenty feet of : 
the ground or within four feet of any building except 
| 

| 





when attached thereto with glass, rubber or porcelain in- 
sulators. 

X. No arc electric light or power wires shall be stretched 
over any part of any house or other building. 

The following are some of the additions that have been 
suggested by: Park Benjamin, Ph. D., to the rules and 
regulations governing the occupancy of the subways: 


Fic, tu. 
motive force of current of not Icss than one hundred and 
fifty volts shall be employed, and the minimum initial 
resistance as provided in Rule 4 shall not be diminished 
through and after an immersion of the conductor under 
test of at least sixty consecutive hours. ll lines shall be 
tested for insulation resistance immediately after comple- 
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tion in the subway, and daily thereafter for a period of one 
month, and thereafter at least weekly. A conductor shall 


be tested for insulation immediately after any new con- | 
nection with, addition, or repair to, or. alteration of any 
sort, in said conductor is made, and also whenever any 
other conductor is placed in the same tube; conductors 
conveying currents of less than fifty (50) volts electro- 
motive force are excepted from this rule. 





The work of the Board of Electrical Control has been 
done under the direction of its Chief Engineer, Mr. Henry 
S. Kearny, by a construction company known as the 
Consolidated Telegraph and Electrical Subway Company, 
of which Leonard F. Beckwith is Chief Engineer and Mr. 
Joseph P. Davis is Consulting Engineer. The completed 
conduits are the property of the construction company and 
he right to their use is leased by it to the various tele- 
graph, telephone, and electric-light companies. 


DESCRIPTION OF ILLUSTRATIONS. 


It will be understood that for convenience of construc- 
tion, and, still more, for convenience of cleaning the con- 
duits and drawing the cables through them, they must be 
practically straight between manholes, shown in Figs. 1, 
7, and 8, which, therefore, are required at all angles and 
offsets either of grade or alignment and at all branches. 
This necessitates a great many of them, for while a cable 





can be readily drawn through 600 feet of straight conduit, 
manholes at streetcrossings have sometimes to be within 
30 feet of each other. 

This sufficiently explains Fig. 1. The cable that the 
man is pulling down from above is being hauled into the 
conduit. Figure 7 shows branch from main subway for 
house-top distribution througha block. Figure 8 shows 
branch from subway for electric lighting. Figure g shows 
subway in course of construction, with manhole opening 
and exposed ends of conduits. Thesingle conduit on top is 
for distribution between manholes. Some wires are shown 
entering the vault on the right from the service-box in the 
foreground. Figure ro shows the conduits of the Fdison 


Electric-Light Company, with junction-box in the fore- 


| ground and service and joint boxes beyond. 


Figures 2, 4, 5, and 6are typical vonduit sections. Fig- 
ure 2 is made with creosoted wooden tubes in creosoted 
wooden casing, and Fig. 3 is a detail of the connection be- 
tween twotubes. Figure 4 shows wrought-iron pipes laid 
in asphaltic concrete, with creosoted wooden box. It may 
also show wrought-iron or sheet-zinc tubes bedded in hy- 
draulic cement concrete and cased with creosoted plank, but 
when hydraulic cement concrete is used the bottom layer 
of plank is omitted. 

Figure § is a conduit made with Dorsett coal tar com- 
position blocks bedded on concrete and covered with 
brick. The conduit in Fig,6 is made of cement-lined 
sheet-iron pipe laid in hydraulic cement concrete and cased 
with creosoted plank. Between eighty and ninety per 
cent. of all the conduits have beon laid with screwed 
wrought-iron pipe, laid in hydraulic cement concrete, anc 
about twenty per cent. of the conduits are three inches 
internal diameter. Most of the balance are 2'4-inch as 
shown. 

We are indebted to Mr. William J. Sefton, Secretary of 
the Construction Company, for the electrotypes for Figs. 
7, 8, 9, and 10,.and, also, to Messrs. Kearney, Beckwith, 
and Davis for much valuable and interesting information. 
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Illuminating Power of Gas in New York City. 
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Correspondence. 


All correspondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good fuith and 
because it is often necessary to communicate with them for addi- 
tional information before printing their communications. Anony- 
mous letters will not be noticed. 





WHAT CITIES IN THE UNITED STATES USE 
GARBAGE-CREMATING FURNACES ? 


PATERSON, N. J., January 7, 1888. 
SIR. Can you give me a Jist of cities in the United 
having garbage-burning furnaces ? 
WILLIAM K. NEWTON, Health Officer. 
[Referred to our readers for definite information. 
We occasionally see newspaper items to the effect that 
a certain city has decided to cremate its garbage, but we 
do not recall any official statements regarding the actual 
existence of any such cremators in any large city in the 
United States— Montreal, Can., being the last city thus re- 
ferred to. The garbage and refuse at the military post at 
Governor's Island, N.Y., is, however, all disposed of in 
this way. An illustrated description of the cremating 
plant will be found in Vol. XII., of thisjournal, page 21t. | 


CAN THE ELEVATED ROADS BE OPERATED 
WITH LESS NOISE ? 

| THE following communication from a gentleman of very 
large experience in I.-road construction is partly in refer- 
ence to the complaint of our correspondent ‘‘ Knicker- 
bocker ’’ under the ahove heading in our issue of Decem- 
ber 31, and partly in answer to a private note addressed 
him on the same subject, which will account for the refer- 
ence to Trautwine, who says, page 391 of the old edition 
of ‘ Trautwine’s Pocket-Book”: ‘‘It is a remarkable fact, 
not satisfactorily accounted for, that when lengths of from 
100 yards to some miles of rails have been perfectly welded 
or riveted together tightly, and spiked to the ties as usual, 
no elongation or contraction by heat or cold could be de- 
tected.” Obviously, if this could be safely done all the 
noise due to the hammering of wheels on rail-joints would 
be eliminated, and this, especially on an elevated road, 
constitutes more than three-fourths of the noise due to a 
moving train. An oblique joint has been tried on some 
portions of the Elevated Road, but with only partial suc- 
cess. — ED. ] 

HARRISBURG, December 26, 1887. 

Sir: The ‘' puffing” of the engines being due—?. ¢., its 
excessive amount—to slack joints, etc., is remediable by 
attention to the leaks, slacks, lost motion, etc., causing or 
necessitating it. But some puff, of course, must needs be. 
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The rolling sounds also must remain whatever the motive 
power. In view of the accidents which have befallen ip 
consequence of expansion of ‘‘ butting ra#ls,” I think My. 
Trautwine’s line-long rail were a perilous venture. The 
only effectual remedy for your complainant seems to be 
leaving the neighborhood. W.F.S. 


PROPOSED BRIDGE OVER THE HUDSON RIVER 
AT NEW YORK CITY. 


SINCE the previous article under this heading was in 
type, we have received at the last moment the following 
from Mr. Gustav Lindenthal: 


The proposed North River Bridge is for six railroad 
tracks ona floor platform eighty-six feet wide (same as 
East River Bridge) ; clear height at middle of river, 145 
feet above high tide at 50° Fah. temperature (the 
floor would sink four feet in summer and rise the 
same about in winter). Length of middle span, 2,850 feet, 
to centres of towers, each pier within the legal pier.line 
of each shore. The end spans are about 1,500 feet long 
cach, and the total length between anchorages is 6,500 
feet, including anchorages. The height of metal towers 
to lower cable is 400 feet ; to top, 500 feet, which stand 
on masonry piers 340x180 feet respectively and are nearly 
75 and 180 feet deep. 

The anchorages are each about 320 feet long and 18 
feet wide and are 210 feet above the pavement. The six 
railroad tracks pass through a tunnel in each anchorage 
mass. 

The type of the bridge is that of two suspended huge 
arch-ribs (or braced arches) supported on steel or wrought 
towers of great stability, from which they descend back 
to the large anchorages, which resist the pull from the 
large arch-cables. The latter are 50 feet apart, strongly 
braced together, to resist the deforming effects of passing 
loads. kach cable has an outside diameter of four feet, 
and will have the smooth cylindrical appearence of a huge 
bent metal shaft. 

‘The cables are inclined towards each other, or ‘‘ cradled,” 
one foot in ten. From them are suspended the platform 
and the trusses, between which the six tracks are placed, 
Four wind-cables of 12% inches diameter are in two hor. 
izontal planes, securing the lateral stability of the super- 
structure. 

The towers are strongly braced inside with heavy mem. 
bers, and on outside with large-sized lattice-filling between 
the curved columns. On top the arches are hela apart by 
a heavy cross-bracing. The towers are connected solidly 
at the top and bottom into one coherent structure. 

The architectural features of the bridge were considered 
of the highest importance and were sought to be obtained 
in a natural manner without attempts at ornamentation. 

The bridge is to be proportioned for six heavy trains, 
1,500 teet long each, drawn by two of the heaviest known 
engines. It is not likely that six such trains would meet 
on the bridge in a lifetime. Ordinarily the loads will only 
be a small fraction of the assumed maximum. 

The bridge wili be proportioned against a wind pressure 
of fifty pounds per square foot on_all exposed surfaces. 
The principal provision for it are are two wind-trusses 
(forming the top and bottom of suspended track platform) 
combined with four wina.-cables, each 12% inches diameter 
and kept under constant tension by a lever arrangement 
in towers. 

Each cable is surrounded with a steel mantle one-eighth 
of an inch thick, leaving an air-space between it and the 
wire cable inside. All connections with web member 
will be adjustable during and after erection, so that both 
cables shall be equally strained from the uniform loads ot 
the superstructure at a middle temperature. 

Cost of bridge alone, about $15,000,000. 
building, three and a half years. 

A bridge with a middle pier would be more expensive 
on account of depth of foundation and the impracticability 
of using wire cables for more than one middle span. The 
great strength of wire as compared with metal in link- 
cables makes the longer span bridge cheaper. 

The rigidity of the bridge will be such that all trains 
will be able to cross it at fast speeds (same as on solid 
ground) without causing any discernible oscillatiun. 


Time ot 


CONNECTICUT CIVIL ENGINEERS’ ASSO- 
CIATION, 

AT the annual meeting the following officers were 
elected: President, C. H. Bunce, of Hartford; First 
Vice-President, F. F. Weld, of Waterbury ; Second Vice- 
President, William B. Palmer, of Bridgeport ; Secretary 
and ‘Treasurer, 1). S. Brinsmade, of Birmingham ; Assist- 
ant Secretary, E. P. Augur, of Middletown. Executive 
Committee: C. H. Bunce, of Hartford; B. H. Hull, of 
Bridgeport ; E. P. Augur, of Middletown; C. M. Jarvis, 
of Berlin; C. E. Chandler, of Norwich. 

The president's address was read by Mr. C. E. Chandler, 
of Norwich. 

A paper was read by E. P. Augur, City Engineer, of 
Middletown, describing the adjustabie effluent pipe of the 
Middletown reservoir, which was illustrated by blue prints. 

The discussion of the rental value of hydrant service 
was continued. 

F. B. Durfey, of Norwich, reat a paper describing the 
new water-works at Bath, Me., built by him as contractor, 
after designs by J. Herbert Shedd, C. E. The filtering: 
gallery was a novelty to most of the members present. |! 
consists of about 125 feet of 15-inch Akron pipe, 400 feet 
of 12-inch, 50 feet of 8-inch, and 800 feet of 4-inch pipe 
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A STATE QUARANTINE ESTABLISHMENT. PORT OF NEW YORK, DECEMBER, 1887. VIEWS ON HOFFMAN ISLAND. 


Drawn from Photographs. 








laid about four feet under the bed of a fresh-water pond 
from which the water filters through a gravel filling and 
runs through the above pipes to a pump-well, from which 
it is pumped to a tank, the top of which is 250 feet above 
tide water. 

Papers were also read by F. W. Whitlock, Assistant 
City Engineer of Waterbury, on ‘‘ Co-ordinate Surveying 
and Plotting,” and T. H. McKenzie, Engineer of the 
Southington Water-Works, on ‘‘ Mason-Work.” The 
latter paper elicited along and interesting discussion on 
the classification of stone masonry. 


ILLINOIS SOCIETY OF ENGINEERS AND 
SURVEYORS. . 


Tue third annual meeting of the Illinois Society of 
Engineers and Surveyors will be held in the State House 
at Springfield, commencing Wednesday evening, January 
2s, and continuing January 26 and 27. 

The following papers will be presented : ‘‘ President's 
Address,” Prof. I. O. Baker ; ‘‘ Bridges and Viaducts for 
Cities,” D. W. Mead, City Engineer, Rockford ; ‘‘ Laying 
out Towns, and Monuments for Cities, etc.,” Prof. T. 
C. McClanahan, Monmouth ; ‘‘ Highway Bridges,” J. O. 
Wright, Gilman; ‘' Mine Surveying,” F. V. Alkire, 
Petersburg; ‘‘ Surveying, Practical and Artistic,” D. L. 


’ Braucher, Civil Engineer, Lincoln ; ‘‘ Culvert at Nichols’ 


Hollow,” E. A. Hill, Acting Chief Engineer I., D. & S. 
R. R., Indianapolis, Ind.; ‘‘ Specitications for Bridge 
Iron,” Prof. I. O. Baker, University of Illinois; ‘‘ Mining 
Engineering Topic,” A. C. Braucher, Mining Engineer, 
Raton, New Mexico; ‘' Bridge over the Ohio River at 
Cairo,” S. F. Balcom, Assistant Engineer, I. C. R. R., 
Champaign ; ‘‘ Village Plats,” Z. A. Enos, Springfield ; 
** Artesian Wells,” Prof. T. B. Comstock, University of 
Illinois; ‘‘Importance of Replacing Wooden Trestles 
with [ron and Stone Structures,” J. M. Healy, Division 
Engineer, I.C. R. R., Champaign ; ** Highway Bridges,” 
P. E. Lane, Bridge Builder, Chicago; ** Economic Eff- 
ciency of Tile Drains and Open Ditches.” D. J. Stanford, 
County Surveyor, Chatsworth. : 

Steps are being taken to secure railroad rates of 144 
fare. Notice of the final arrangements will be sent to 
members. Those desiring to jointhe society should write 
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to the secretary for certificates to be signed by the ticket 
agent at the starting point. 


The hotels will give reduced rates. The Revere House 


will be made headquarters, and programmes for the meet- | 


ing can be obtained there. 
The Executive Secretary is A. N. Talbot of Champaign, 


ST. PAUL CIVIL ENGINEERS. 

ST. PAUL, January 10.—I.ast night the annual meeting 
of the St. Paul Civil Engineers’ Society was held at the 
Hotel Ryan. A paper was read by M. A. Munster upon 
the formula for calculation of plate-girders. A. Johnson, 
United States Assistant Engineer, read a paper on the pres- 
ervation of the Falls of St. Anthony, at Minneapolis, citing 
the work of 1883 done under the direction of Major C. J. 
Allen. The following officers were elected for the ensuing 
year: President, C. F. Lowett; Vice-President. J. H. 
Morrison ; Treasurer, J. C. L. Annan; Secretary, George 
L.. Wilson; Librarian, A. Munster. 


BUILDERS’ NATIONAL CONVENTION. 
THE annual convention of the Builders’ Exchanges of 
the various builders of the United States is to meet this 
ear at Cincinnati, February 7. The meetings will be 
eld at College Hall and the headquarters at the Gibson 
House. Exchanges have been organized at Charleston, 
S. C., New Orleans, and Baltimore. The report on uni- 
form form of contracts is expected to be an important feat- 
ure of the discussions. 


“THE IRON AGE,” 


WE congratulate the /ron Age on its change of form 
and new make-up. We can hardly doubt that every one 
of its readers and advertisers will appreciate how great the 
improvement its present form is to the old one, which 
always seemed to us unwieldy and inconvenient. Our 
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contemporary has our best wishes for its continued pros. . 


perity. 
SAVANNAH SEWERAGE PLANS. 

WE were in error in the reference in our editorial last 
week to the proposed plan for a system of sewers for 
Savannah in stating that several plans were made. 
Colonel Waring was the only engineer employed to sub- 
mit a plan, 


INTERIOR DECORATIONS. 

WE have received a work ,under the above title, by 
Arnold W. Brunner and Thomas Tryon, architects, of 
this city. A portion of the matter originally appeared in 
Building. The hall, staircase, library, parlor, dining- 
room, study, and bedrooms are treated; besides fifty 
vignettes, there are fifteen tull page plates. The authors 
state that their ‘‘aim is simply to touch upon the points 
that arise in connection with the subject, and to present 
suggestions rather than definite instructions on decorative 
questions.”” It is published by William T. Comstcck, 
23 Warren Street, New York, at $3. 








PERSONAL. 


GEORGE E. Evans has succeeded George Bowers as 
City Engineer of Lowell, Mass. 


C. HOWARD WALKER and Herbert R. Best, architects, 
of Boston, became associated as partners January 1. 


J. McNuLtTy, E. M., has returned to New York after a 
prolonged absence in the Southern mineral regions, in 
whose development he is engaged. 


M. J. BecKeR, Chief Engineer Pennsylvania Com- 
pany’s South-Western System. has removed his office 
from Columbus, O , to Pittsburg, Pa. 


SAMUEL R. FILLEY, a successful merchant, and the pro- 
moter of the Suburban Rapid Transit Railroad of New 
York, and its first president, died suddenly on January 8. 


Mr. FRANK WALLER and Mr. William F, Widmayer 
have combined their offices for the purpose of practicing 
as architects and engineers at 31 and 33 Broad Street, 
New York City. 


FREDERICK MERCER, Superintendent of Lehigh Valley 
Coal Co., died at Wilkesbarre, Pa., on January rr. Mr. 
Mercer at one time was Chief of the Engineering and Con. 
struction Department of the Lehigh Valley Railroad, and 
as such built its lines from Penn Haven to Wilkesbarre. 


COLoneL A. P. Bunt, U. S. A., lately in charge of 
the Military Depot at Fort Leavenworth, Kansas, has 
been assigned to duty as Depot Quartermaster, Fort 
Leavenworth, Kansas. Captain J. WW. Vope, U.S. A.,, 
has been appointed to the position made vacant by 
Colonel Blunt's removal. 








CONTRACTING NEwWS DEPARTMENT. 
A WEEKLY RECORD | 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES 


TRADE CATALOGUES. 


MESSRS. MAHAN, PORTER & CoO., manu- 
facturers of sewer-pipe “fire-brick, stove-pipe, 
chimney-tops, flue-linings, lawn-vases, etc., 
at New Cumberland, Hancock County. W.Va.,- 
have just issued an illustrated descriptive cata 
logue price-list of their wares. 


SAMUEL H. FRENCH & Co., paint manufac, 
turers, and importers and dealers in painters 
and builders’ supplies, of York Avenue, Fourth 
and Callowhill Streets, Philadelphia, Pa., have 
just issued their catalogue and price list for 
1888, with an index. Thecatalogue fills more 
than 200 pages and fully illustrates and de- 
scribes a variety of architectural plaster work, 
slate mantels, grates, and open fire-places, 
plain and ornamental glass, etc., etc. 


THE (Chalmers-Spence Co., of 419-425 East 
Eighth Street, New York, have just issued a 
revised illustrated catalogue of their asbestos 
material, fire-felt, etc. 


THE Brown Hoisting and Conveying Ma- 
chine Company, of Cleveland, O., send us 
their illustrated and descriptive pamphlet. 


THE catalogue of the Newton Machine 
Tool Works, of 24 Wood Street, Charles C. 
Newton, engineer and proprietor, is among 
the mercantile catalogues just receiced. 


THE Standard Car-Heating and Ventilating 
Co., of Pittsburg. have sent us their pamphlet 
explaining and describing the Westinghouse 
heater. 
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For works for which proposals are requested see also 
the ** Proposal Column,”’ paves i-v-vii-vili-112-ix. 





Persons who make any use of the information they 
find in these columns we trust wil] not omit to mention 
Tne ENGINGERING & BUILDING RECORD as the suurce. 


Our readers will oblige us by notes, cl'ppings, or any tn- 
formation whicna will put us in the way of obtaining 
early and rel able news for our ‘‘Contractmg In- 
te!ligence.”’ J#/formation of importance sent to 
us exclusively, and not etsewhere published, will 
be liberaliy paid for. 


WATER. SEWERAGE, ETC. 


New York.—The Croton Aqueduct Com- 
mission will shortly advertise for proposals for 
about twenty-five thousand tons(2,coo pounds) 
of 48-inch cast-iron water-pipe 12-foot lengths, 
and onethousand tons of special castings ; also, 
for laying same from One Hundred and Thirty- 
fifth Street to Central Park Reservoir in 
eight lines; construction of gate-house, also. 


PHILADELPHIA, PA.—A movement, looking 
to the appointment of a commission of experts 
to examine into the feasibility of improving the 
sewerage system of the city of Philadelphia, 
has been inaugurated by the introduction of 
an ordinance into city councils and its reference 
to a committee which met some day since to 
consider the subject. No action was taken at 
the meeting. but an adjournment was had in 
order to allow the committee to secure more 
information and procure a report on the sub- 
ject, prepared some years since by Rudolph 
Hering. 


MILWAUKEE, W!s.—lIt is probable that sev- 
eral thousand dollars will be expended on 
sewer work here this year. The board of 
Public Works is already considering numerous 
improvements in the south side of thecity. 


RockForD, TLL.—Daniel W. Mead, City 
Engineer, writes us as follows concerning 
the projected sewerage system: ‘“‘I am 
now finishing the plans for a system of sewers 
for ths city. The work will be completed by 
spring. The city has good natural drainage, 
and but little storm-water will therefore be 
taken into the sewers. The sewers will be 
mo tly pipe-sewers.”’ 


SIDNEY, O.—Our correspondent writes: 
‘* The vote on appropriating $10,000 for the 
improvement of our water-works carried by 
210 majority. J. N. Andersun, Secretary of 
Water-Works Board, can furnish particulars of 
what will be done and when work will be let.’ 
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SANFORD, FLA.—Our correspondent writes : 
‘‘ We are making the following improvements 
to our water-works: New pump and boiler 
increased in size, boiler from 20 horse-power 
to 65 horse power, pump from 4-inch to 10- 
inch, Worthington ; old pump, etc., will also 
be held as reserve ; large brick reservoir, 50 
feet in diameter, 16 feet deep; new mains in- 
creased in size from 3, 4, and 6 to 4, 6, and 
10 inch. 


DENVER, CoL_.—City Engineer H. C. 
Lowrie writes: ‘‘ After seven years’ experi- 
ence in our system of separate sewers we are 
about to double our quantity, and the plans 
and specifications for this work, the same in 
general features as those of the old, were 
ad«pted, not only without criticism, but without 
investigation or a single inquiry by any one.” 


Brockton, Mass.—Concerning a published 
report that water-works were to be built here 
our correspondent writes as follows: ‘‘ We 
established a system of water-works several 
years since and they are in successful opera- 
tion.” 


Boston, Mass.—The Council order that 
the Mayor be requested to petition the Legis- 
lature for the passage of an act to authorize 
the city of Boston to construct subways for 
sewers, water-mains, etc., and to lease the 
privilege of using the same to the various 
telegraph, telephone, gas, and electric-light- 
ing companies, has been referred to a special 
committee, consisting of Aldermen Gove, 
Wilson, and Short. 


BRANTFORD, CANADA.—The water-works 
question is again being agitated here and con- 
clusive developments may soon be expected. 
The City Council will probably dispose of the 
matter, which has been in an unsettled state 
for over a year, at its next session. 


MILWAUKEE, W1s.—The shaft on Dane 
Place, through which the earthto be taken 
from the big flushing tunnel bore will be 
removed, has reached the required depth, and 
the work of putting in the solid brick bottom 
has been completed. As soon as possible the 
necessary hoisting machinery will be placed in 
position and the work of drifting will be 
begun. A coffer-dam to keep back the waters 
of the lake has been built, and the pumps put 
in operation. The shaft or well at the foot of 
the bluff has been sunk about ten feet. 


MARINE CiTy, MICcH., will vote on Febru- 
ary 6 on the proposition to issue $8,000 bonds 
for extending their water-works system. 


MopesTo, CAL.—The sum of $800,000 in 
bonds will be issued for a canal for the Mo- 
desto irrigation district. 


PHENIX, ARIZ.—The McPherson Canal 
Co. has been incorporated with a capital stock 
of $2,000,000. The canal will be 4o miles 
long and will irrigate 100,000 acres. Consid- 
erable of the work remains unlet. 


Los ANGELES, CAL.—The Hosperia Water 
Company of this city has been incorporated; 
capital stock, $2,000,000. (*. A. Barnes, and 
others, incorporators. 


. STRONG CiTy, KAN.—A _ water-works com- 
pany has been organized here. Address W. 
P. Martin. 


Macon, GA.—Our correspondent writes 
from here, stating that the election which was 
to have been held on the 7th inst., did not take 
place, as the call for such an an election was 
repealed by the Common Council, owing to an 
apparent legal objection. No further steps 
have been taken. 


Jamaica, N. Y.—The Town Board of this 
place has received from the newly completed 
Woodhaven Water. Works Company an appli- 
cation for permission to supply the town with 
water. The capital stock is represented to be 
$50,000, and the incorporators are Florian 
Grosjean, Jobn C. Mulligan, and others. The 
Town Board and the Commissioners of High- 
ways will meet in joint session on the 20th 
inst. to determine the matter. 


Huco, Kan.—It is reported that the water- 
works system here is to be extended. 


CAMBRIDGE, Mp.—In reference to water- 
works matters here our correspondent writes 
as follows: ‘‘ The Board of Trade is in cor- 


| respondence with parties and expect proposals. 


Communications on the subject may be ad- 
dressed to A. H. Bayley, Mayor, or to the 
Board of Trade, Cambridge. No definite plan 
adopted as yet.” 


KANE, PA.— Concerning a report that 
water-works were to be constructed here, our 
correspondent writ+s : ‘*The water-works here 
were completed this fall under the name of the 
Spring Water Co., of Kane.”’ 


WATKINS, N.Y.—QOur correspondent writes 
as follows about water-works matters: ‘' Our 


citizens have commenced agitating the sub-_ 


ject of water-works, etc., and a meeting to 
discuss the question will soon take place. 
After it has been held and some definite 
action taken, I will keep you advised from 
time to time.” 


Monson, MAss.—Our correspondent writes 
from here as follows: ‘‘A petition is now 
pending before the Legislature for a charter 
for the incorporation of a water company.” 


LEBANON, PA.—A. Harvey Tyson, of 
Reading, who has been employed to investi- 
gate the sources of water-supply, has made 
his report to Councils, recommending the tap- 
ping of the Swatara Creek at Jonestown, and 
the building of a pumping-station and stand- 
pipe and attachments, at a cost of $200,000. 
The special Committee on Water recom- 
mended the adoption of this plan and submitted 
a proposition from Messrs. Arthur and Horace 
Brock, who offered to build the entire works 
and lease them to the city at a rental of five 
per cent. on the cost. It is expected that 
conclusive steps will shortly follow. 


EL Paso, TEX.—A movement is on foot in 
Western Texas and Southern New Mexico to 
secure Federal aid, if possible, in building an 
irrigating canal, from 200 to 230 miles long, 
for tae purpose of reclaiming vast tracts of 
land that are now arid wastes. It is proposed 
to start the canal at a point on the Rio Grande 
above the Jarnado Del Murte, in New Mexico, 
and carry it along the high lands of the Rio 
Grande Valley as far below Et Paso as it is 
found practicable. 


NEEDHAM, MaAss.-— Our _ correspondent 
writes from here as follows: ‘' At a town 
meeting, held December 29, 1887, it was voted 
that a committee of five be appointed or 
elected for the purpose of petitioning the next 
Legislature for acharter to enable the town of 
Needham to put in such a system of water- 
works as the town may hereafter vote for.” 


WEEPING WATER, NEB,—Our correspon- 
dent writes: ‘‘ Anelection held January 3 to 


‘vote on the proposition for issuing $15,000 


bonds for the construction of a system of 
water-works in Weeping Water resulted in 
favor of establishing the works. The bonds 
have not yet been issued, nor has the contract 
been let.” 


NIAGARA Fa.uis, N. Y¥.—Concerning a 
published report that this place was to erect 
water-works, our correspondent writes: ‘‘ The 
village of Niagara Falls have had the Holly 
system of water-works in for the past eight 
years.” 


PORTSMOUTA, VA.—TIt is reported that the 
Portsmouth and Suffolk Water Co. is negoti- 
ating for a site on which to erect a reservoir. 


Ness City, KAN.—A report is circulated 
that $25,000 will be expended ‘in establishing 
water-works here. 


MALDEN, MAss.—It is probable that the 
water-works system here will be improved 
soon, 


HIGHLAND, COL.—Several thousand dol- 
lars’ worth of water-works improvements will 
be commenced here at once. 


SONOMA, CAL.—A water-works company 
has been established here. George H. Max- 
well can give information. 


JEFFERSON CiTy, Mo.—F. B. Perkins, of 
Springfield, Mo., has been granted a franchise 
to erect, maintain, and operate a system of 
water-works in this city. Work is to begin at 
once. 
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CANON Ciry, COL.—It is reported that a 
separate water-supply is to be established for 
the prison buildings. 


LONDON, CANADA.— Our correspondent 
writes: ‘‘A by-law to authorize the issue of 
debentures to the extent of $150,000 for the 
increase of the water-supply and other pur. 
poses in connection with the water-works was 
submitted to the people and defeated January 
2, 1888. The supply at present is about 
2,000,000 gallons daily and the proposed in. 
crease was about 1,500,000 gallons per day, 
all of which is spring water of the finest 
quality. The result of the vote is that the 
extension will lay over for another year.” 


BRIDGES. 


BRocKPport, N. Y.—In answer to an in- 
quiry about a projected bridge here we are in. 
formed by our correspondent as follows: 
** Bridge being built bythe State. Contract let 
by the Superintendent of Public Works. He 
will give full information. The village has 
nothing to do with it.” 


DayTon, O.—The Commissioners of Mont- 
gomery County are considering the question 
of erecting a $20,coo bridge over the Mad 
River, near its mouth. 


LAREDO, TEX.—The Intermediate Bridge 
and Tramway Co. will build a bridge over the 
Rio Grande at this place. 


HARRISBURG, PA.—The sum of $55,000 
will be expended in bridges here. Address 
Charles E, Pugh, General Manager, Pennsyl- 
vania R. R. Co., 233 South Fourth Street, 
Philadelphia, Pa. 


MILLBURY, MaAss.—Address Charles How- 
ard, Superintendent of the Providence and 
Worcester R. R., for details of bridge to be 
erected here. Office at Providence, R. I. 


OnEONTA, N. ¥.—Concerning a report that 
a bridge was to be erected over the Susque- 
hanna at this place, our correspondent writes: 
‘‘There has not been as yet any steps taken 
for the construction of a bridge over the Sus- 
quehanna River, nor is the question yet agi- 
tated officially.” 


Jackson, N. H.—A large bridge will pro 
ably be erected here. 


WESTFIELD, Mass.—The town of Chicopee 
will erect an 80-foot bridge. 


Navrsink, N. J.—A new bridge will prob- 
ably be placed over the Shrewsbury River at 
this place. 


Lonc LakE, N. Y.—It is reported that a 
bridge is to be erected over the lake. 


ForT PLAIN, N, Y.—Address the County 
Commissioners for details of projected bridge 
for this place. 


AYLOMER, CAN.—Several new bridges will 
be erected here. 


GAS AND ELECTRIC-LIGHTING. 


New Brunswick, N. J.—The Common 
Council has declined to grant a franchise tothe 
gas company to erect poles and electric light 
plant in the streets of this city. Some two yeals 
ago, when the electric-light company ¥% 
started. and before the price of gas was r¢ 
duced by the competition, the gas company S¢ 
cured a contract with this city for three years. 
This contract expires next year, and the gas 
company wish to secure another franchise for 
electric-lighting in addition. 


HELENA, ARK.—An electric-light plant, ' 
cost $25,000, is to be built here. 


STronc City, KAN.—An electric light and 


gas company has been established here. W. P. 
Martin is at its head. 


EAGLEVILLE, ILL.—The citizens of this 


. place have organized to drill for gas. 


BAXTER SPRINGS, Kan.—Capitalists from 
St. Louis and Kansas City have decid to 
bore wells and supply this place with natur 
gas. 

NEWCoMERSTOWN, O.—This place is to be 
supplied with natural gas by the Sonth-West- 
ern Natural Gas Co., who will pipe the streets 
as soon as the weather permits. 


Freponia, N. Y.—An electric-light plan! 
is projected for this place. 
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OsKALOOSA, lowA.—An electric-light plant | BALTIMORE, Mp.— Synopsis of bids for fur- 


will be erected here. 


ToLtepo, O.—An electric-light plant is to 
be established here. 


PETERSBURG, VA.—A fuel power lighting 
company has been formed here to construct 
and operate water-gas works in the city of 
Petersburg for lighting and heating purposes, 
and supplying gas as fuel for manufacturing, 
cooking, and mechanical purposes. 


SLATINGTON, Pa.—The Citizens’ Electric 
Light and Power Company has concluded 
arrangements by which it will light this place 
py the latter part of January. The Richter 

lectric Light Co., of Camden, N. J., will 
put up the plant and put in the lights. The 
entire cost will be about $10,000. 


REIDSVILLE, N. C.—It is reported that this 
place will be lighted by electricity. 


STREET WORK AND PAVING. 


MILWAUKKE, WIs.—Several streets in dif- 
ferent portions of the city are to be paved 
with cedar and granite blocks. 


RAILROADS, CANALS, ETC. 


M AINSTEE, MICH.—The Chicago, St. Louis 
and Paducah Railroad Co. has just completed 
15 miles of road, has 25 miles more under con- 
tract, partly graded, and about 14 miles more 
yet to be located. 


HAMMONTON, N. J.—A_ new railroad, 18 
miles long, is about to be constructed from 
this place to Tuckerton, Burlington County, 
by Joseph D. Wharton, of Camden. 


MILWAUKEE, W'ts.—At a recent Council 
meeting the Hinsey South and East side cable 
ordinances were read a third time and ordered 
engrossed without debate. 


BIDS OPENED. 


MILWAUKEE, WIs.—Synopsis of bids for 
furnishing too double-nozzled fire-hydrants 
opened January 6 by the Board of Public 
Works: 

Galvin Brass and Iron-Works, Chicago, IIL, 
single-valve, Matthews’ pattern, $38. R. D. 
Wood & Co., Philade'!phia, Pa., iron valve 
and waste, $38; brass valve and waste, 

39.50. : 

‘he contract was awarded to R. D. Wood 
& Co. 


HOPEDALE, ILL.—Synopsis of bids for con- 
structing water-works, opened January 2 by 
J. P. Waldon, Town Clerk: George G. Me- 
Manis & Sons, Princeton, IIl., $2,195 : Chal- 
lenge Wind and Feed Mill Co., Batavia, III. 
$2,200; C. M. Hoghton, Delavan, II1., $2, 140- 
oe contract was awarded to the lowes! 
>idder. 


MILWAUKEE, WIs.—Synopsis of bids for 
furnishing 1,000 tons of cast-iron water-pipe 
for the mains of the city, opened January 6, 
by the Board of Public Works : 
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The contract for furnishing the 3, 4, 6, 8, and 
12 inch pipes was awarded to the Shickle, 
Harrison & Howard Co. The contract for 
16 and 20 inch pipes was awarded to the Ad- 
dyston Steel Co. 


nishing the following cast-iron pipe, etc., 
opened January 9 by Robert K. Martin, Chief 
Engineer Water Department : 
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Boston, MAss.—The ’Court House. Com- 


missioners have awarded to the Cape City 


Granite Company, of Gloucester, and the 
Hurricane Island Granite Company, of Rock- 
land, the contract for furnishing the granite 


required to complete the main building of the 


court house. The contract price for the whole 
is $305,500, each company to furnish equal 
quantities of stone. 


BROOKLYN, N. ¥Y.—The following pro- 
posals were opened January §, for furnishing 
and placing heating-apparatus in the Third 
District Police and Civil Justice’s Court- 
House, to wit: Thomas C. Delaney, work 
complete, $1,445 ; Jacob Jamer, work com- 
plete, $1,355; Phillips, Doup & Co., work 
complete, $1,295. 


NEw YorK CiTy.—The Park Department 
has awarded to William J. Clark, at $26,830, 
the contract for paving the Southern Boule- 
vard from Third to Willis Avenue, and to 
William F. Murray, for $28,799, the contract 
for regulating and grading certain sections of 
St. Ann's Avenue. 


Brookiyn, N. ¥.—The following pro- 
posals were opened January 5, for furnishing 
and placing heating-apparatus in the Sixteenth 
Precinct Station House, to wit: Thomas C. 
Delaney, work complete, $1,525; Phillips, 
Doup & Co., work complete, $1,435: Jacob 
Jamer, work complete, $1,314. 


BROOKLYN, N. Y.—President pro tem. 
Beasley, of the Board of Supervisors, has 
signed the contract with Edward Freel for an 
expenditure of $356,000 on the County Farm 
at St. Johniand, in laying out roads, sewers, 
etc., and preparing for a water-supply. 


PHILADELPHIA, PA.—Bids were opened 
January 10 at the Gas Bureau for excavating 
and walling a new gas tank and erecting a gas 
holder at the rsth Ward works. The bidders 
were, for excavating and walling tank, E. D. 
Smith, $17,700; James Sullivan, $38,500; for 
the holder, Morris, Tasker & Co., $13,595.65: 
Camden Iron Works. $13,740. The lowest 
bidder in each case received the contract. 


MINNEAPOLIS, MINN.—The Police Comis- 


sion have awarded contract for asphalt paving 
at the new Central fire station to the Minne- 
apolis Asphalt Paving Co. at 12% cents per 
square yard. 

Bids have been opened by the Water-Works 
Committee for furnishing 83,051 feet of cast- 


iron pipe, ranging from 6 to 24 inches. The 
committee recommended contract be awarded 
to Dennis Long & Co., of T.ouisville, Ky. 
The bids were as follows : 

Addyston Pipe and Steel Co., Cincinnati, 
$31.40 per ton; Mellert Foundry and Machine 
Co , Reading, Pa., $35: Lake Shore Foundry, 
Cleveland, $30.14; Shickle, Harrison & How- 
ard, St. Louis, $31.10; Dennis Long & Co., 


$29.97. 
GOVERNMENT WORK. 


CANANDAIGUA, N, Y.—Synopsis of bids 
for fire-proof chest for post-office opened Jan- 
uary 7 by the Supervising Architect of the 
Treasury Department : 

Macneale & Urban, Cincinnati, O., $375; 
H. H. Miller, Baltimore, Md., $385; Martin 
Safe Co., New York and London, $522. 


MEMPHIS, TENN.—Synopsis of bids for 
furnishing the following named articles for 
improving Vicksburg Harbor, opened Decem- 
ber 29 by William T. Rossell, Captain of En- 
gineers : 
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; 
ToLeno, O.—Synopsis of bids for placing 
in position, in complete working order, in the 
Custom-House building, certain electric lights 
and gas fixtures, opened January 9, by C. S. 
Fairchild, Secretary, Treasury Department: 
Schultz Gas Fixture and Art Metal Co., 
Baltimore, Md., $2,162.75. 
R. Hollings & Co., Boston, Mass., $3,036. 
The Horn. Brannen and Forsyth Mfg. Co., 
Philadelphia, Pa., $2,191.45. 


MISCELLANEOUS. 


Tue Santa Barbara Lumber Co. are build- 
ing a lumber wharf several acres in extent at 
a cost of $150,000, so arranged as to unload 
from cars or ships ; expect also to import coal, 
etc. They having one of the best harbors on 
the Pacific coast. 


MANCHESTER, N. H.—The design of Fred 
W. Stickney, of Lowell, Mass., for the Elliott 
Hospital, to be erected here, has been ac- 
cepted. 


PROPOSALS. 
° (Continued from page viii.) 


JA1L.—Proposals are wanted at Georgetown, Tex. ‘ 
for erecting a limestone jail. Estimated cost, $30,000 
No date specified.. Address the County Commissioners’ 


JAIL.—Proposals are wanted at Leesburg, Va., 
until February 4, for erecting a jail. Bids for irov and 
steel work are to beseparate. Address Edgar Littleton 


BUILDING PIER.—Proposals are wanted at New 
York City until January 27, tor 1emoving the existing 
pier at the foot of West Thirty-eighth Street, and for 
preparing for and building a new wooden pier and ap- 
proach at the foot of said street, and for repairing the 
existing crib-bulkhead thereat. Addresa the Depart- 
ment ot Docks, Pier 1, North River. 


WATER-WORKS.— Proposals are wanted at Joliet, 
Ti., unt! February 1, for the construction of atwenty- 
mile system of water-works. Address Mayor John b. 
Paige. 





PROPOSALS. 


FLAGGING.—Proposals are wanted at Brooklyn, 
N. Y., until January 18, for flagging in certain streets. 
Address George Ricard Conner, Commissioner of che 
Department of City Works. 


HEATING AND VENTILATING APPA- 
RATUS.—Proposals are wanted at Cleveland, U., 
until January 23, for the heating acd ventilating of a 
hospital building. Address Messrs. Lehman & 
penta Architects, Room 31, Benedict Block, Cleve- 
and, O. 


ELECTRIC-RAILROAD FURNISHINGS. — 
Proposals are wanted at Little Rock, Ark.. until Jan- 
uary 21, for furnishing train sail, frogs, and switches, 
cutves, crossings, joint-plates, knees, spikes, etc.. for 
a single-track, 48%4-:inch gauge. Address Fred J. H. 
Rickons Engineer, City Electric Railway, Little Rock. 

rk, 


HIGHWAY SUPPLIFS.—Proposals are wanted at 
Reading, Pa.. until January 18, for furnshing certa'n 
supplies for road work. Address George H. Felsx. 
Secretary, Highway Department. 


TELESCOPE-HOLDERS.—Proposals are wanted 
at Washington, D. C., until January 2c, for fifty, 
more or less, belescape Holders, according to specifica- 
tion. Addrese R. W. Greely, Chief Signal Officer, 
War Department, Washington, D. C. 


STEAM-HEATING.— Proposals are wanted at 
Washington, D. C., untit February 12, for supplying 
and putting in place, complete, in the Court-House 
and Fost-office at New Albany, Ind., a low-pressure 
return-circulation steam-heating and ventilating ap- 
paratus. Address Will A Freret, Supervising Archi- 
tect of the Treasury Department. 





(Continued on page ix.) 
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Luilding Intelligence. 











We solicit from each and evéry one of our readers infor- 
mation relating to projected buildings in thetr lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

ABBRBVIATIONS.—6 $, brown stone ; 5, brick: br st 
brick store ; 4s dwe//, brown-stone dwelling; apart 
house, apa’’ uent-house: fen, tenement ; ¢, each 
9, owner; a, architect; 6, builder: /7, frame. 





NEW YORK. 


30 Market st, rear, 1 br shop; cost, $6,000: 
o, H Weinstein; a, Rentz & Lange. ™ 


225 Clinton, s w cor Rutgers pl, 1 br shop; 
cost, $10,000; 0, Samuel Langer; a, Rentz & 
Lange. 


Boulevard, n w cor 88th, Is and br ten and 
store; cost, $25,000; o, F Mulligan and J E 
Post; a, J S Post. . 


Boulevard, w s, 27.6 n 88th, 2 s and br flats: 
cost, each, €20,00C: o and a, same as above. 


Boulevard, w s, 83.8 n 88th, 1 sand br ten: 
cost, $15,000; 0 and a, same as above. 


6th av, s e cor 122d, 1 school, and 122d, ss, 
32 e 6th av, 1 s church; cost of superstructure 
—church, $95,000, and school, $50.000; o, 
Holy Trinity Church, Rev J Newton Stanger, 
rector; W A Potter. 


W s 7th av, 40 n 122d, br dwell and stores: 
cost, $50,000; o and a, G Robinson, Jr. 


Secor 75th and roth av, brick ten: cost. 
$34,000; o, Chas A Fuller; a, E L Angell. 


Ss 114th, 2co w rst av; 2 br ten: cost, all, 
$28,000; 0 and a, Wm Fernchild. 


N s 70th, 223 e Ave A, brick factory; cost, 
$18,000; 0, Jas Marren: a, Edward Wenz. 


ALTERATIONS—NEW YORK. 


13 E 42d. I-story s extn: cost, $16,000: 0, 
Mrs Amos Cotting; a, E D Lindsey. 


1981 Broadway, br office bldg; cost, $10,- 
000; 0, Dennison Mfg Co; a, not given. 


425 E 24th, br factory; cost, $10,000; 0, 
East River Electric Light Co: a, not given. 
N wecor 78th and gth av, brick flat: cost. 
Fr oed: o, Milliken & Smith; a, D & J Jar. 
ine. 


517-519 Washington, br stable and shop; 
ae 87,000; o, Peter H Ohmeis; a, William 
raul. 


421-427 W 15th, br factory; cost, $50,000; 
o, Bradish Johnson; a, J M Dunn. 


BROOKLYN. 


Fulton, os, 48.3 w Throop av, 10 b : stores 
and dwells; cost, $90,000: o and m, Thomas 
Donahue; a, J H Maguire. 


81 Neville, fr ten; cost, $5,400; 0, Robert 
Shepard; a, A Van Diln. 


212 Stagg, fr ten; cost, $5,000: 0, John G 
Beil; a, Th Engelhardt. 


S_s Vernon av, 175 e Tompkins av, 5 br 
dwells; cost, $25,000 all; o, James W Stewart: 
a, I D Reynolds. 


E s Hamburg av, 25 n Troutmann,. 3 fr 
dwells and stores; cost, $15,000 all: o, Jen- 
kins & Hahn; a, as above. 


BUILDING INTELLIGENCE. 


OMAHA. NEB.—For details of a $500,000 
hotel, address G M Flitchcock. 


WILLET’S POINT, N. Y.—It is reported 
that Irving Hale can give details of four- 
teen sets of officers’ quarters and public 
buildings to be erected at this post. 


TORONTO, CAN.— Address Ex - Mayor 
Howland for details of projected drill-hall. 


BLOOM DALE, O.—An armory for the Sec- 
ond Repiment, O N G, will be erected 
here. 


TITUSVILLE, PA.—For details of new 
school building to be erected address H $ 
Coates. 


TORONTO, CAN.—The Hon GW Rosser 
can give information of a college to be built 
here. 


MILWAUKEE, WIS.—The Wisconsin Con- 
sistory will erect astone building in this city 
to cost 100,000. The plans have not yet 
been made. 


EXCELSIOR, ILL.—The Chicago, Mil- 
waukee & St. Paul RR. Co. will erect a 
large hotel here on Lake Minnetonka. 


KANSAS CITY, MO.—sth, cor Delaware st, 
repair and altns National Bank of Kansas 
City; cost. $25,000; 0, National Bank of 

~ Kansas City; a, F. S. Steward. 

Thirty-three buildings, none costing 
$7,000 or over. 


BOSTON, MASS.—130 Tremont, br st and 
offices ; cost, $50,000, 0. Thomas estate; a, 
John A. Fox. 


CHICAGO, ILL.—gts-23 W Jackson, br 
dwell;cost, $25,000; 0, George Raymond; a, 
F W Hinsdale; b, Gilbert. 

199-201 N Halsted, br factory; cost, $12,- 
ooo; o, Dawson Bros; a, B N Branch. 


201-42-46 Hammond, br flats; cost,$10,- 
000, 0, Jacob Becker: a, Adam Booz; b, J 
Becker. 


t-5 W Lake, br warehouse; cost, $60,- 
000; o and b, Louis J Doegling; a, Thomas 
& Rodgers. 


CHATTANOOGA, TENN.—The Foster 
Manufacturing Company, for manufacture 
of building hardware, will soon be put in 
operation here. Plans for building and the 
plant are ready. Thecompany is capitalized 
at #250,000 


MILWAUKEE, WIS.—North Water. st, 
5-story br bldg; cost, $15,000; o, Hermann 
Zoehrlant Leather Co 


6 bldgs less than $7,000 





Sent (post paid) on receipt of $2.00. 
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GOSHEN, IND.—A $30,000 City Hall is to 
be erected here. 


DENVER, COL.—Arapahoe st, 4-story br 
and stone block: cost, $60,000; 0, W H 
Lewis; a F E Edbrooke : 


Alta st, 4-story br school; cost, $125,- 
000; 0, Wollfe Hall; a, Jno Roberts 


st, Masonic Temple; cost, 
Holliday st, 3-story br store bidg; cost, 
$20,000; o, G Liebhardt; a, F C Eberly. 


CHATTANOOGA, TENN.—Market and 
7th sts, 7-story stone and office bldg; cost, 
#150,000; 0, Chattanooga Loan and Trust 
Co.; a, Thos Sully & Co 


7th and Chestnut st, 4-story stone bldg; 
cost, $25,000; 0, John P Richardson and 
Ed Watkins; a, same as above 


PHILADELPHIA.—Duval, bel Johnston, 2 
dwells; b, Robt Christy. 


734 Market, 1 5-story b s bldg; b, Thos 
Little & Son. 


3d,n of Huntington, 1 2-story factory; 
b, John M Kennedy. 


WILLIAMSPORT, PA.—Nothing over %7,- 
ooo in value to report this week 


WORCESTER, MASS.—Nothing over $7,- 
000 ‘n value to report this week 


TORONTO, CAN.—It is probable that the 
Canadian Pacific Railway will, during the 
coming year, erect numerous depots, freight 
houses, etc., in this city. According to pub- 
lished reports a large amount will be 
expended, and plans for portions of the 
undertaking are already being prepared 


WEST SHEFFIELD, CONN.—<Address H 
S Shefheld for details of new library build- 
ing 

MOUNT LEBANON, PA.—Address the 
Rev W M Reese for details of Baptist Col- 

| lege to be-erected here 


| 
ROCHESTER, MINN.—An opera house is 


to be built here from plans made by archi- 
tect H. G. Carter, of St. Paul, Minn 


POUGHIKEEPSIE, N. ¥Y.—The Dutchess 
County Supervisors will erect an armory 
here 

JAMESTOWN, N. Y.—A library building 
to cost $75.000 is to be erected here. Ad- 
dress Mrs A T Pendergast. We are in- 
formed that we erred in printing this item 
Jamestown Pa last week. It should have 
been Jamestown, N Y 


MEMPHIS, TENN.—A school building to 
cost $40,000 is to be erected in this city 
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“STEAM” 
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Ira =| @ for every steam 
user and engi- 


neer, published 


for free DIS- 
ITRIBU TION 
by 





THE 


Babcock & Wilcox Co., 


MANUFACTURERS OF 


WATER-TUBE BOILERS, 


107 HOPE ST., GLASGOW. 
30 CORTLANDT ST., NEW YORK. 
Branch Offices : 


| Boston, 65 Oliver St. 
| PHILADELPHIA, 32 N. sth St. 
New OrvEans, 57 Carondelet St. 
PittsspurG, Room 44, Lewis Building. 
HaAvaANA, CuBA, 50 San Ignacio. 
San Francisco, Hinckley, Spiers & Hayes, 
‘ s6t Mission St. 


ABENDROTH & ROOT’S 
IMPROVED 


Water-Tube Steam-Boiler. 


UR new boiler has successfully demon- 
strated its superiority by practical use 
under most trying circumstances. We 
have confidence, therefore, in our 
ability to meet the most exacting re- 
quirements, and invite a critica] exam- 
ination of our new system of construc- 
tion by all who contemplate purchasing 
boilers. 


ABENDROTH & ROOT MFG. CO. 


28 Cuirr STREET, New YorK, 


CHICAGO, 64 S Canal St. 











Correspondence soli: ited. 


HE THOMAS GIBSON COMPANY 
of Cincinnati, O., who were the first 
importers and manufacturers of sanitary fix- 
tures, have introduced a new closet, The CAr- 
LISLE PEDESTAL, front outlet,” the distinct- 
ive features of it being SIMPLICITY, PERFECT 
WASH, scientific construction, and moderate 
cost. A handsome circular and price-list will 
be furnished ON APPLICATION, 


273 Walnut Street, 


i 


January 14 


(j£0. 4. SCHASTEY (0 


t 


A valuable book | 


Cabinet Makers and Decorators. 


EXCEPTIONAL facilities for the many 
facture of fine Architectural Cabine 
Wood-Work and Interior Decorative 
Work from the designs of architects and 
our own artists. 

An inspection of our Warerooms is solicited, 

Broadway and 53d St., 


New Yor 


Sa ee 
EMPLOYMENT WANTED. 
a a 


Professtonal. 


—_. $$ 
ARCHITECTU RAL DRAUGHTSMAN with pice 
years’ experience desires employment, We! 

in domestic, church, and work for public build.nes 
Competent surveyor and leveller. Good references 
Address W. M., care this office. , 





$$ 
ANTED.-—By a young man with several Years 
experience asa practical bui der and two year’ 

office expstrience,a permanent position with a fm. 
class architect where he cao _fimsh his studies. Bex 
of references furnished. Address G., care this office. 


eS a ee Ree eS 
ENGINEER OF EXPERIENCE WILL ACccrpr 

engagement with engineer, contractor, manuisc. 
turer or an agency. Extensive experience in estima. 
ing, designing and superintending. Well acqua:steé 
and best references. Address L. F. R., care this oftce. 
a ee 


A YOUNG ENGINEER seeks re-engagement « 
“ assistant draughtsman, preferably in Bosts 

First-ciass testimonials and references. Address God. 

din, 200 West Springfield Street, Boston, Mass. 


CIVIL ENGINEER of experience, who isa zx/ 
'* mechanical and topographical draughtsman. de. 
siresemployment. Address CIVIL, care this office. 


NGAGEMENT WANTED by advertiser (Fae. 

lish), wno was established in Frankfort, Germasy, 
for eleven years; thoroughly efficcent inthe manaze- 
ment of materials and men; good draughtsmen at! 
correspondent; knows markets and maoufacturers it 
Europe of specialties: speaks German, and is thor 
oughly posted in sanitary science; age, forty-seret. 
Address W. G. King, Stratherne Post-Office, Mari- 
toba, Canada. 


A YOUNG JOURNALIST, formerly an architect. 
and for some time associate editor of a re! 
known technical paper is desirous of obtaining are. 
engagement 1n connection with a journal. Address §, 
care tis office. 





Commercial. 


A STrUATION AS TRAVELING SALESMAN 
fe for plumbers’ supplies. Address H, care of tht 
office. 


WANTED.—A situation as salesman in plumb 
supply and specialty business. Four years’ ¢1- 
erience, Address C., No. 47 Pitt Street, New Yor 


ity. 
Mechanical. 


A FIRST-CLASS PLUMBER would like a stead 
z situation out of New York. Address E. B., thy 
office. 


Gop MECHANICAL DRAUGHTSMAN desires 
to change his position. Address H. Firth, car 

oe Electric Light Co., 16 Broad Street, Nes 
ork. 











THE FOLLOWING PUBLICATION IS NOW READY AND FOR SALE. 


TITLE PAGE. 


A COLLECTION 


Representing the General Plan of 


TWENTY-SIX DIFFERENT WATER-WORKS, 


Contributed by Members of the 


And Compiled by a Committec. 


1887. 


NEW YORK: 


OF DIAGRAMS 


bers. 


PUBLISHED BY THE ENGINEERING AND BUILDING RECcorRD, 
82 & 84 FULTON STREET. 
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| 
New England Water-Works Association, 
| 
| 
| 
! 


P. O. Box 3037. 


INTRODUCTION. 





OFFICE OF SECRETARY, 
NEw BEDFORD, MAss., November 1, 1887. 


T HIS collection of diagrams is the result of the persistent 
efforts of Messrs. Wiiliam B. Sherman, of Providence, 
R. I., and Walter H. Richards, of New London, Conn., 
who, as a Committee on Exchange of Sketches, have secured 
these drawings from members of the Association. 
lowing extract from a report presented by these gentlemen at 
the Manchester, N. H., meeting in June, 1887, will explain 
in part the origin of the collection : 

‘‘In answer to circular letters sent out to members, there 
were received rough sketches of general plans of twenty-three 
water-works represented in the Association. Having this data 
on hand, though crude in many particulars, it was decided to 
put the same into available shape for the benefit of the mem- 
This has been accomplished by the Committee without 
cost to the Association. From these rough sketches—revised, 
reduced to uniform size of 10 by 15 inches—a set of tracings 
has been made, and a sample folio of blue prints prepared. 
This folio and set of tracings are herewith presented as form- 
ing the main part of this report.” 

Since the Manchester meeting three more subjects have been 
received and subscribtions for sets of reproductions from the 
tracings have been called for. 
is evidence of the value of the Committee’s work, and arrange- 
ments were made with THE ENGINEERING AND BUILDING 
RECORD for publication in this present form. 


The fol- 


The ready response to the call 


R. C. P. COGGESHALL, 


Secretary, 
New Fugland Water-Works Association. 


Address, BouK DEPARTMENT, 


INDE X. 





I.—Boston, Mass. 

IY.—Burlington, Vt. 

7 I1J.—Cambnidge, Mass. 

IV.—Fall River, Mass. 

- V.—Fitchburg, Mass. 
VI.—Knoxville, Tenn. 
VII.—Lawrence, Mass. 

VIII.—Manchester, N. H. 

ine _ [X.—Meriden, Conn. 

. X.— Middletown, Conn. 

oe XI.— Milford, Mass. 

we XII.—Nantucket, Mass. 

o XIII.—Natick, Mass. 

XIV.—New Bedford, Mass. 

a XV.—New London, Conn. 

ce X VI.—New Orleans, La. 

XVII.—Pawtucket, R. I. 

‘* XVITI.—Plymouth, Mass. 

a XIX.—Quincy, Mass. 

‘* « XX.—Spencer, Mass. 

“ XXI.—Springfield, Mass. 

XXII.—Taunton, Mass. 

‘* XX XILI.—Waterbury, Conn. 

‘' XXIV.—Wilmington, N. C- 

a X XV.—Woonsocket, R. I. 

- XXVI.—Worcester, Mass. 
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NEW YORK, JANUARY 21, 1888. 


LONDON, FEBRUARY 4, 1888. 


WHY THE LITTLE ROCK RESERVOIR 
BURST. 


Our readers will remember an account of this 
accident which appeared in our issue of Novem- 
ber 12,1887. It seemed pretty clear at that time 
that the wall fell over because it had not sufficient 
breadth of base, but it now appears that this was 
altogether a mistake. 

The Arkansas Press has discovered the true 
cause of the accident and publishes it to the 
world as follows. After stating that “a number 
of societies composed of scientific men have dis- 
cussed it, but none of their arguments were cor- 
rect,” the Press says: 


** The cause of the accident was solely due to the geo- 
logical formation of the ground, which is at variance with 
nearly every law of nature. The primitive whinstone, or 
trapp-rock, was found lying upon a loose bed of rotton 
sandstone, enclosing a strata of fire-clay or soapstone.” 


This is, indeed, a deplorable “ state of facts,”’ 
a marked and melancholy instance of what has 
well been called “ the total depravity of inanimate 
things.”” As Mr. Squeers remarked, “ Natur’ is 
a rum un,” and in this case she evidently “ put 
up a job” onthe too confiding Colonel Zeb (the 
contractor) by carefully covering an eligible res- 
ervoir site with what would appear to his 
unsophisticated eyes, and those of the Arkansas 
Press, to be a “ primitive” formation. She then 
greased the under side of this ¢raf rock (most 
appropriate name) with her slipperiest materials 
and calmly awaited developments. 

Of course, any intelligent engineer would know 
that trap-rock, far from being “ primitive,” is a 
very late geological formation of volcanic origin 
and most uncertain relations, and would have 
made some preliminary borings to see what was 
below; but Nature knew her man and bided her 
time, and she was not disappointed. Zeb came, 
wall slid, she conquered. 

Now, to quote again from our esteemed con- 
temporary (the italics are ours) : 


*‘In building the middle wall there was a footing for 
about roo feet dug below the lower reservoir. The foot- 
ing-course in this 100 feet cou/d not have slipped, as the 
greatest thickness of the wall at this point was acarly 
fourteen feet,” 

Here we have at last the “ immovable body ” 
which philosophers have so long discussed and 
never discovered. It is awall “ nearly fourteen 
feet thick.” If De Lesseps would only put such 
a wall alongside of his Panama Canal he would 
have no more trouble with that mountain which 
is said to be sliding into it. 

The Press goes on to say : 


‘‘ This natural ground slipped and carried the wall with 
it, and to show the absurdity of all past conjectures, how 
totally at variance they are with the facts, it is only nec- 
essary to state that the whole wall fell as a solid block.” 


And concludes “ flat footed *’ as follows: 

‘* The best engineer in the world could not have foreseen 
such a possible danger.” 

We have no doubt that our Arkansas contem- 
porary is sincere. He seems to have the “ cour- 
age of his opinions,” and any one who sees no 
contradiction in discovering various other strata 
below “primitive” rock would have little diffi- 
culty in believing anything. For the inhabitants 
of Little Rock in general, and for Colonel Zeb 
Ward in particular, we have only the sincerest 
sympathy. If the Press keeps on this way 
Colonel Ward will appreciate the saying, “Save 
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me from my friends,” and may live to regret that 
the flood did not carry off either him or his jour- 
nalistic defender. 

As for the Little Rockians, they may as well, if 
the Press is right, forego all thought of any water- 
works of their own. Other cities may rejoice in 
sparkling reservoirs and aspiring stand-pipes 
and sit every man under his own shower-bath, 
but it is not for them. They must continue to 
work the slow, laborious pump-handle, because 
between Nature and the Arkansas Press “the 
best engineer in the world cannot foresee a pos- 
sible danger” in that locality, and who in that 
case would be fool enough to start another reser- 
voir or rebuild the ruined one ? 

In order to make ourselves clear to the citi- 
zens of Little Rock, we should state that it 
seems that the contractor's masonry was good, 
but there is no evidence that either he or the 
local press realized that it is of the utmost im- 
portance that a skilled engineer should be em- 
ployed to design the section of the dam, and 
this cannot be done intelligently until he knows 
precisely the character of the foundation upon 
which it is to rest. When these precautions are 
taken and properly acted on, Nature is not apt 
to play a trick on the contractor. 


SEWER-WORK AND A CITY ENGINEER. 


WE notice that an ordinance is now pending 
before the City Council of Minneapolis making 
radical changes inthe Sewer Department. ‘The 
sewer-work has heretofore been done under the 
direction of the City Engineer. It is now pro- 
posed to take the entire control of the Sewer De- 
partment out of the hands of the Engineer and to 
place a new official, to be known as the Superin- 
tendent of Sewers, at the head, he to appoint the 
sewer inspectors and foremen, etc. There 
appears to be no fault found with the City En 
gineer, and it looks very much as though this 
was an attempt to let politics creep in. 

City Engineer Rinker made a strong protest 
against the ordinance when it came before the 
committee, saying that its passage would place 
him in a position in which he would be held 
responsible by the public for work over which he 
could not have the slightest control. 

We do not know what is at the bottom of this 
move, but it looks very much as though the 
Sewer Department, constantly having new work 
to do, has some patronage at its disposal which 
some politicians want tocontrol. In any well- 
regulated municipal engineering department we 
should consider that the City Engineer should 
certainly have control of the sewer-work. 


RIVER AND HARBOR WORK OFTEN 
MISREPRESENTED. 


Our’ English contemporary, Luginecring, 
recently, in discussing our expenditures for 
rivers and harbor improvements, said : 


‘““The United States Congress annually votes certain 
sums to be expended in carrying out public works, such 
as harbor and river improvements. It would appear, 
however, that but little is done to determine, before pass- 
ing the vote, whether such streams and harbors are really 
capable of improvement, for not unfrequently orders have 
been given to improve the navigation of streams which 
were never, in the best seasons, more than two or three 
feet deep, and, in fact, one case is recorded in which the 
sum of $75,000 was voted for the improvement of two 
streams which, so far as could, afterwards (bejdiscovered, 
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had no existence apart from the imagination of some Gov- 
ernment official. On the other hand, in dealing with 
places like New Yorkand Baltimore the utmost parsimony 
is shown, and necessary improvements delayed for years, 
through the omission of Congress to supply the necessary 
funds.” 


The streams referred to above are the Clark 
and Mingo Creeks, and Captain William H. Bixby, 
of U.S. Engineers, in charge of the district in 
which they are, sets the matter right ina letter 
under date of December 10, 1887, to the £ug:- 
neering News, in which he says: “You Say, 
‘$75,000 was allotted for these streams.’ Asa 
matter of fact, no money has been yet allotted 
for the improvement of these streams, and only 
about $400 for their examination and survey.”’ 
Of Mingo Creek he further stated: ‘(A steamer 
of 80 feet length, 30 feet width, and 5% feet 
depth of hold, and about 80 tons burden, was 
then [at the time of his examination] making 
bi-weekly trips over the greater part of this river 
and carrying about $365,000 worth per year;” and 
of Clark’s Creek Captain Bixby says: “It is 
never dry, and during the greater part of the 
year is from 100 to 200 feet wide and from g to 
12 feet deep.” 

It seems to be true that Congressman Aiken, 
of South Carolina, intimated that these creeks 
are streams “into whose beds water must be 
dipped from elsewhere to establish a commercial 
stream.” The story grew out of the fact that 
the orders for the survey were sent by mistake to 
the engineer of another district, who, of course, 
failed to find the streams in his territory or on 
his maps. zs 

Streams and harbors are undoubtedly improved 
here as elsewhere which before improvement 
have at points but two or three feet of water in 
them. The source of the Chicago River had 
but four or five feet of water before it was im- 
proved ; Buffalo Creek had but about three, and 
many of the lake harbors had even less depth at 
the mouths of the creeks forming them. The 
depth of a stream at its shallowest point is merely 
a matter of the estimated cost of the improvement. 
The total cost of the improvement and the prob- 
able accruing traffic are the two elements to be 
considered before commencing work. 

Sir Charles Hartley says of the Rhine: “ At 
certain places, at extreme low water, in dry sea- 
sons, the available depth is not more than two 
feet, in spite of the large sums of money which 
have been spent by the German States during 
more than half a century on regulation works of 
magnitude ;” and it is understood that the 
Clyde below Glasgow was, before dredging, 
fordable at low water. 

Captain Bixby, in a letter to the Wilmington 
Review, which should be made a part of his 
official report, shows that an expenditure of 
$462,000 applied to nine Carolina rivers and 
creeks has improved 582 miles, and the increased 
commerce on these streams amounts to $8,150,000 
annually, or an expenditure of $800 permits a 
yearly traffic of $14,008. td 

Although Engineering does not mention it, 
charges are freely made, by men of the Congress- 
man Aiken type, that the passage of our River 
and Harbor Bill is accompanied by corrupt 
practices, and that a large proportion of the 
appropriations are for streams which will never 
become portions of any commercial highway. 

Persons making such statements have been 
challenged repeatedly to show that five per cent. 
of the total money appropriated by Congress has 
been for such streams, and we believe the chal- 
lenge still remains unaccepted. 

In 1808 Secretary of the Treasury Gallatin 
said in a report to the Senate: “‘Justice, and per- 
haps policy no less than justice, seems to require 
that a number of local improvements sufficient 
to equalize the advantages should also be under- 
taken in those States, etc.” The principle laid 
down by the Secretary has led to what is called 
‘‘ log-rolling,” in which a small interest is aided 

by a larger one, or several small interests com- 
bine, but the corruption, if any exists, emanates 
from railroad interests, which object to the low 


freights necessited by efficient water communica- 
tion. 

The reason that New York is treated with 
parsimony is that New York is regarded as the 
centre of railroad influence and therefore as the 
headquarters of opposition to the improvement 
of rivers and harbors. 

Warner Miller, when Senator, stated the posi- 
tion to a Zridune reporter thus: “New York can 
get this appropriation of $1,000,000 to start the 
Sandy Hook improvement, or she can let it 
alone and go on fighting the River and Harbor 
Bill.” 

Indiscriminate attacks by New York papers 
on proposed improvements in localities other 
than right at their door have destroyed much of 
their influence with Congress. 


NO MORE BUILDINGS ON CITY HALL 
PARK. 


WE are pleased to notice that Mr. Crosby has 
introduced in the Legislature a bill forbidding 
the city authorities to erect the new municipal 
buildings in the City Hall Park, and we hope it 
will be speedily passed. As the Zribune says: 
“The feeling that the only open space in the 
city between the Battery and Washington Square 
should not be encroached upon to the extent of 
a single square inch, has been shown unmistak- 
ably.” Whenever additional city buildings are 
needed the city should go elsewhere for a site. 


A STREET RAILROAD COMPANY CLAIMS 
DAMAGES FOR A STREET OPENING. 


THE Broadway and Seventh Avenue Railroad Company 
has made a novel claim against Mr. James Fay, a 
plumber, of this city. Mr. Fay had occasion to make a 
connection with a sewer in Greene Street, and for this 
purpose was obliged to open the street, for which he had 
a permit from the Department of Public Works. The 
Railroad Company found it necessary to send a man to 
conduct the horses of each car around and past the open- 
ing. For this man’s time the company has sent a bill to 
Mr. Fay, which, herefusing to pay, they threaten to sue 
for. It will be interesting to note the result of such a suit. 


A PUBLIC meeting of prominent citizens of Augusta,Ga., 
was recently held to thank Congressman Barnes for the 
part he had taken in securing an appropriation for the 
Savannah River. A committee was appointed to use their 
influence in Washington and to secure appropriations for 
the carrying on of this improvement, which is deemed of 
such importance to the commercial prosperity of. the city 
of Augusta. 


NEW YORK ARCHITECTURAL LEAGUE 
MEMORIAL BELL AND CLOCK 
TOWER COMPETITION. 


THE following were the awards in the *‘ Memorial Bell 
and Clock Tower” Competition for the gold and silver 
medals of the Architectural League: 

The Gold Medal—James A. Macleod, Minneapolis, 
Minn. 

The Silver Medal—William B. Mundie, Chicago, III. 

Honorable Mention—Julius Harder, New York City ; 
William C. Noland, Philadelphia, Pa.; Timothy F. Walsh, 
Cambridge, Mass. 

Forty-four sets of designs were received, and forty-three 
considered, one—signed with a monogram composed of 
two E’s—being thrown out for non-compliance with the 
conditions. 

The jury was composed of Richard M. Hunt, Charles 
F. McKim, and Russell Sturges. 

NoTice.—The author of the design bearing cypher 
three circles interlacing forming trefoilis not known. He 
is requested to send his address to Charles I. Berg, Secre- 
tary, 10 West Twenty-third Street, New York City. 


——— 
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“OLD COLONIAL ARCHITECTURE AND FUR- 
NITURE.” 


UNDER this title Mr. F. E. Wallis has produced an 
extremely interesting and well-drawn collection of sketches 
and measured drawings of American work of the last and 
early part of the present century, together with some few 
examples of furniture such as were brought over from 
England by the earliest colonists of Massachusetts Bay. 
The examples are not only of early New England archi- 
tecture, with much of which most architects are familiar, 
but of less familiar work in the Middle and Southern 
States, which latter section has been little noticed, until 
THE ENGINEERING AND BUILDING REcoRD published 
several interesting sheets of detail of such work now ex- 
isting in the South, secured for it by the author of this 
work. It is interesting to note the variations in the work 
of the several localities. 

In New England and Virginia there is much the same 
spirit. The work is English in character in both sections. 
but that of New England differs enough from its English 
prototypes to show that there were skilled workmen in 
that part of the country who worked with some degree of 
individuality, while the Virginian work is so evidently 
English in spirit as to confirm the traditions that most of 
the interior fittings and architectural features were exe- 
cuted by English workmen and sent to Virginia from the 
mother country. 

Judging from the examples here shown, the Viginian 
work is much more elaborate and finer than anything that 
now, at least, exists in New England. 

The old work of Maryland shows inas marked a manner 
the influence of French taste as its next-door neighbor 
shows its English origin. It seems not too bold an 


_ assumption that this difference was due to the fact that 


Maryland was settled by Roman Catholics and by Scotch- 
The Roman Catholics would naturally have strong 
intellectual and artistic sympathy with France. While 


_ the art of Scotland has always been influenced by that of 


France, and the relations between these two countries had 

been particularly intimate during the Jacobean period 

which immediately preceded the time of colonization. 
The New York work has again a different manner, 


which Mr. Wallis, perhaps justly, ascribes to Dutch 


influences. 

After the Revolution the work in the various sections is 
more akin than during the Provincial period. Most all 
this later work is strongly affected by French taste. 

We miss in Mr. Wallis’ book any systematic arrange- 
ment of the plates in regard either to subjects or localities. 
It is also to be regretted that he should so unreservedly 


_ have used the title of ‘‘ Old Colonial,” a misnomer only a 


degree less objectionable than that of ** Queen Anne.” 
In the use of the word in an historical sense, very little 


: of the work here illustrated is of the ‘‘ Colcnial’”’ times: 


the bulk of the examples are of the ‘* Provincial " period, 


_ while one-third of the plates show work executed shortly 
‘ after the American Revolution and even later. 


It seems to us well that the student should in the study 
of this old work, as of any other, not lose sight of the 
different social influences existent during these several 
periods. 

What we have said in criticism of Mr. Wallis’ choice 
of title is in no wise to be taken as in disapproval of his 
choice of subjects for illustration. 

Indeed, the richest and best of the old work is that of 
the ‘‘ Provincial” period, and the post-Revolutionary 
work here illustrated is very interesting and suggestive, 
and could ill be spared from the collection. 

The later work is closely akin to the older, and all has 
the interest that pertains to the work of the handicrafts- 
man before the use of machinery had robbed him of his 
sense of fitness, refinement, and proportion, and hence of 
any power to design his own details. 

Mr. Wallis’ sketches are executed in an artistic and very 
workmanlike manner; an architect himself, he has so . 
chosen and presented examples of this work that they will 
be of very great service to the architect, while being none 
the less interesting to the amateur and the antiquarian. 

Messrs. George H. Polley & Co., of Boston, are the pub- 
lishers of the work. The price of one volume of sixty 
plates, bound in white cloth, with leather back, is $25. 


THE first day of the twentieth century will be Tuesday, 
January I, Igol. 
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PAVEMENTS AND STREET RAILROADS. 
No. XXVI. 


‘Continued from page 86.) 
REPAIRING, CLEANSING AND WATERING. 


Tne following items are from the annual report of Mr. 
George R. Strachan, Surveyor to the Parish of Chelsea, 
London. 

Complaint is made of an insufficient number of street- 
basins, and that the gutter stones, from not being laid on 
concrete, have settled under heavy loads, so as to form 
depressions which hold the water. He states the axiom, 
that ‘‘a street on which water gathers is a dirty street, 
and a dirty street is an expensive street."” The use of 
flints on macadam roads is condemned as being ‘‘dusty in 
summer and dirty in winter’ under heavy traffic. Good 
granite is recommended, but not such as breaks into sharp, 
razor-Shaped pieces. Large stones are a positive evi], and 
it requires much care to insure that the stones do not 
exceed two inches in the largest dimension. The para- 
graph on the wastefulness of macadam roads for streets 
carrying heavy traffic is worth quoting entire: 

‘* Broken granite at its best is very wasteful as a material 
for maintaining carriageways where heavy traffic exists. 
A cubic yard of Guernsey granite costs the Vestry 12s. 6d. 
on the wharf this year. The cartage of it to the carriage- 
way, Spreading, rolling, and consolidating it costs 9s. 6d. 
more, or atotabof 22s. on the finished carriageway. It is 
there ground to dust in dry weather, and to mud in wet 
weather, and becomes, taking an average of all weathers 
and of the trafic weights in Chelsea, four cubic yards of 
‘slop or mud. These cost ros. 4d. for sweeping to one 
side of the carriageway, 6s. for carting to the wharf, and 
then 4s. 5d. for their disposal. From first to last the 
cubic yard of Guernsey granite has cost £2 2s. gd. In 
roads like King’s Road one year’s wear is the utmost that 
is obtained from it. The average life in the home district 
is only four years. The temporary use of the material at 
the large cost named brings vividly to the mind the un- 
scientific and wasteful character ot macadam roads in 
heavy traffic, and points to the necessity of using a better 
and different class of material for carriageways in main 
thoroughfares.” 


As to the value ef steam road-rollers the report states, 
that, after a contest in the courts, the right to use them 
has been maintained, the gas company having sought to 
restrain them on account of damage to pipes. One of 
twelve tons and one of ten tons are now in use, at a cost 
for each of 10s. 6d. per day, including driver, fuel, oil, 
etc. By the use of one 300 square yards can be finished 
per day, with a great saving to tradesmen on a street by 
the shortening of time occupied in repairs. Repairs by 
simply throwing stone loosely on the surtace and depend. 
ing on trafic to pack them is considered a cruelty to 
horses and an inconvenience to the public. Two gas- 
mains have been cracked by the rollers, but the insignifi- 
cant cost of their repair bears no comparison to the saving 
by the use of the rollers. 

The following statement is given of the actual cost of 
repairing Harrow Road, the area repaired being 9,522 
square yards : 
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Cost per square yard, 9.82d. 
Average area rolied per day of 10 hours, 4234 square yards, 
Average thickness of granite, about 1.38 inches. 


As to wood pavements, some which have borne a traffic 
of 550 tons per yard in width during sixteen hours per day 
for seven years are good for some time to come. These 
pavements wear most at the sides of the road where the 
water lies on its way to street-basins: the surface also 
wears uneven in the older portions. Hard wood has not 
proved satisfactory ; when one block is defective it wears 
more rapidly than adjacent ones, and cup-shaped depres- 


sions are formed, instead of saucer-shaped as in the softer 
woods. 

Of asphalt pavements Mr. Strachan says: ‘‘I venture 
to state that there is not a pavement in use so economical, 
healthy, and clean, and with so many advantages as as- 
phalt. Its one disadvantage of slipperiness does not, in 
my Opinion, outweigh its advantages.” 

The various carriageways now paved with it are in better 
condition than when first completed. ‘‘ They make no 
mud, and are always wholesome. A heavy rain washes 
them clean, and an extra watering attains the same end.” 

The footways paved with asphalt mastic one inch thick 
are spoken of in the highest terms. although compressed 
asphalt is undoubtedly most durable. 

The trouble from cracks in the latter and methods of 
overcoming were treated of in previous articles. 

Flag-stone footways allow water to percolate through 
the joints into cellars unless they are laid on concrete. 


‘‘The main streets are swept daily, others three times 
and twice a week according to their importance. Six gangs 
of men are engaged in this work, and are assisted by four 
sweeping-machines and three scraping machines whenever 
practicable. The wood pavement is washed during dry 
weather, and the slop occasioned thereby is removed as 
quickly as the present system allows of. Street orderly 
men are regularly employed on the wood pavement to re- 
move the horse-manure and the refuse. During the year 
19,695 cubic yards of slop and street sweepings have been 
swept from the streets, and have been carted to the wharf 
at 2s. 3a@. per load. These were shot into barges, and re- 
moved at Is. 8d. per load. 

‘* By contract, the carts are to call at every house once a 
week at least, and the men are to ask for the dust. The 
system followed when an application is made for the re- 
moval of dust is for an inquiry to be made as to why it was 
necessary. If the contractor is at fault, he is informed of 
the fact ; if the servants have refused to allow the men to 
take away the dust when they called, their master is in- 
formed of that fact ; and if the householder has been averse 
to having it removed weekly, he is urged on the ground of 
health to allow it to be taken each time the men cail ; and 
by these means it is endeavored to secure a regular and 
weekly removal of all the household refuse. 

‘* The collecting contractor is instructed not to collect 
trade refuse as dust, and astrict watch is kept on what he 
delivers to the wharves. 

‘** The public grumbles at the local authority for its neg- 
lectin the removal of dust, yet they put out of the reach 
of the local authority the only means of doing the work 
well. The custom of tips is the curse of local effort. It 
demoralizes the men, it causes them to act dishonestly ia 
removing rubbish that ought not to be otherwise disposed 
of, and it inflicts a great hardship on the poor.” 


' For street-watering the price paid for water is gd. per 
1,000 gallons, and the cost has been £65 195. 10d. per mile 
watered. 


** Street-openings by gas and water companies cause 
damage to the roads and are an annoyance to the public. 
They may be necessary for the business of the companies 
as at present conducted, but they are an injury to the 
roads. I am convinced that sooner or later the local 
authorities of the metropolis will have to take united action 
for their own protection against the powers and customs of 
these bodies. I have already referred to the steam-roller 
case where the law has subordinated the rights of the pub- 
lic in the repair of the streets to the rights of these com- 
mercial undertakings. At the close of the year the law has 
been held to make the public liable for personal injury 
under the following circumstances: A water company 
placed an iron box in a York stone footway under their 
statutory powers. In time the stone wore below the level 
of the iron box and an unfortunate pedestrian tripped up 
over it and sustained serious injury. He brought an action 
for compensation, and it was held that the local authority 
was liable. In this case the local authority cannot suc- 
cessfully refuse to have the iron boxes fixed in their pave- 
ments, and yet they are required to keep the pavements up 
to the boxes. If the boxes were not there the pavement 
would wear equally and no injury would be caused. ‘lhis 
is a serious liability. I have not objected to the Chelsea 
Water-Works Company inserting such works and appa- 
ratus as they deem necessary in the streets, but if these 
liabilities are to be thrown upon the vestry, it will be my 
duty to draw the attention of the vestry to the question. 
It is no light matter to engage in lawsuits with these com- 
panies, when one of them can spend £100,000 in law, and 
then pay Io per cent. to its sharehclders out of the annual 
revenue.” 

(To BE CONTINUBD.) 


THE STRENGTH OF COPPER PIPES AS 
AFFECTED.BY HEATING. 


It will be remembered that on the 19th of September 
last the steamship ‘' Elbe,” belonging to the Royal Mail 
Steam-Packet Company, while on her trial trip burst her 
main steam-pipe, killing ten men, no one escaping alive 
from the fire-room. As the pipe had been carefully made 
and tested to much above the pressure at which it burst, 


the accident was much discussed and its causes carefully 
investigated.* 

We take the following from an extended report made to 
the Committee of Lloyd’s Register by Mr. William 
Parker, Chief Engineer-Surveyor, and published in 
Engineering, believing that it will be of much interest to 
all makers and users of large copper pipes exposed to high 
pressures and temperatures. Mr. Parker says: 


It has long been known that at certain temperatures 
which copper is very often subjected to during the process 
of working, it becomes very brittle : and it is also known 
that the range of temperature from the point of brittleness 
to the point at which copper is brazed is not very great, 
and that it is not an uncommon thing to burn a pipe 
during the operation of brazing. 

In order to obtain some information on this point, and 
to ascertain something more definite on the behavior of 
copper at various temperatures, I had some experiments 
made on flat strips of copper. 

1. I had a piece of good copper taken from a sheet, bent 
and broken cold. 

2. A similar piece was heated until it became red-short, 
and broke with its own weight. 

3. A piece was heated to about the above temperature, 
allowed to cool and then broken cold. 

4. A piece was heated to a temperature a little below 
that of the last specimen, and partially broken while hot, 
allowing the remaining part that was still holding to cco! 
and then be broken. 

The fractures of these pieces of copper are very inter- 
esting. The first piece broke with a silky fibrous fracture, 
the second, of course, was black from the effect uf the fire, 
but in the case of the third piece, that had been raised to 
about the same temperature as the second one and allowed 
to cool before being broken, its tenacity and ductility were 
almost entirely restored. This experiment was repeated 
by testing some pieces in a testing machine, when the 
strength of the copper in its normal state was found to be 
35,212 pounds per square inch with an elongation of 40 
per cent. in a length of five inches, and having a contrac- 
tion of sectional area of 39.9 percent. After being burnt, 
then cooled and tested, the tenacity was only reduced to 
31,337 pounds, and theelongation and reduction of sec- 
tional area were practically the same as that of the copper 
that had not been burnt. This experiment was repeated 
with copper ‘strips that had been heated to a brazing heat, 
and other temperatures with similar results. 

The behavior of the fourth piece, and the appearance of 
the fractures were still more interesting. It was partially 
broken through while hot, and the appearance of that 
part of the fracture was discolored by the action of the 
fire; but the part that was allowed to cool had its dac- 
tility ae and afterwards broke with a bright appear- 
ance. This experiment was repeated a number of times 
with similar results, and the appearance of the fractures 
corresponded exactly with the appearance of the fractures 
of not only the exploded pipe, but also the fractures of 
the other pipes that were experimented upon, and burst 
at pressures of 600 pounds and 780 pounds respectively. 
The only difference in these fractures was the depth to 
which the crack, as shown by the discoloration, had ex- 
tended, so that the appearance of the fractures of the 
exploded pipes and the pipes experimented upon was 
reproduced artificially by burning the copper and treating 
it as described. 

From this it will be seen that a copper pipe may be | 
overheated or even burnt in the process of brazing, and 
still the properties of the material be restored after it has 
cooled. 

It might also be partially cracked through the copper : 
when at this dangerous heat, and that the crack would | 
exist in a latent state and not be discovered until the pipe 
gave way. The small part of the material remaining intact 
being sufficient to hold the pipe together, and stand the 
hydraulic test of twice the working pressure without show- 
ing any signs of weakness. 

The evidence given at this inquiry, and the experiments 
made during the course of the investigation, clearly point 
to the fact that an element of danger exists in the present 
practice of brazing large heavy copper pipes intended to | 
be subjected to such high pressures as are now so common ; ! 
it is generally admitted that welds or brazed joints in any | 
material must possess certain elements of uncertainty, and | 
in the case of copper worked over a fire, these elements of { 
uncertainty, as the above tests show, are greatly increased 
and should be eliminated. 

It becomes a question in my mind whether large steam-| 
pipes such as these, intended for high pressures should: 
not be worked cold, and instead of being brazed over ai 
fire, riveted with butt-straps or lap-joints, or if copper. 
cannot be riveted steam-tight to withstand these high| 
pressures, whether it would not be wise to use solid drawn 
pipes or perhaps steel pipes, or perhaps even brazed pipes 
served with steel, copper, or brass wire. 


A SANITARY convention will be held at Akron, O., by 
the State Roard of Health on January 25 and 26. Nine- 
teen subjects are to be presented for discussion. 





* The pipe was 934 inches internal diameter, brazed together with 
a lap jomt, the tnickoess of the copper beisg .276 of an inch. 
It had peen tested on two occasions to 300 and 350 pounds eae 
inch, respectively. The pressure atthe time of the explosion was 
about 150 pounds per square inch and had been at that point for tes 
hours or more. 
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THE CEMENT-TESTER AT THE POUGH- 
KEEPSIE BRIDGE. 


THERE have already been used in the Poughkeepsie 
bridge substructure over 60,000 barrels of cement, of 
which 40,000 were required for the crib and caisson works 
and 20,000 for mortar and concrete filling of the masonry. 

At least one barrel in every ten was tested, and, as many 


' samples were prepared for treatment under different con- 


ditions and breaking at different ages, the work of testing 
was very considerable, and an easy, rapid, and efficient 
method was quite important. _ 

Mr. J. F. O'Rourke, engineer in charge for the Union 
Bridge Company, devised the machine here illuscrated, 
which was built by ordinary mechanics at a total cost of 
less than $100 and works easily, rapidly, and very satis- 
factorily, and has tested all the cement used in the work. 

Briquettes are prepared having a minimum sectional 
area of exactly one square inch; they are inserted in the 
jaws of the machine and contact secured and the scale- 
beam leveled by a slight movement of the eccentric shown 
in the end view. 

The index weight is then rolled out until the sample 
breaks. If the sample resists the maximum strain due to 
the index weight it is rolled back to zero and a weight 
hung on the end of the beam sufficient to give a strain of 
100 pounds on the sample. The operation is repeatcd 
until the specimen breaks, when the beam falls and the 
index saddle descending is engaged by its shoulders on 
the top bars of the frame, and, with the addition of the 
weights at the end, registers the breaking load. 
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The capacity of the machine is nominally 1,000 pounds, 
but it might readily be used to a much higher limit. It is 
very sensitive and has an initial error of less than five 
pounds. It occupies little space in operation, is very 
light, and designed to be readily taken apart and com- 
pactly stowed for transportation. 


ANNUAL REPORT OF THE WATER-WORKS 
OF ST. CATHERINES, ONT., FOR 1886. 


WE have received this report from the Superintendent, 
Mr. |. Albert Mills. It shows receipts for the year 
of $7,992.65, and expenditures for maintenance and 
salaries of $2,995.49. There were in use at the close of 
the year 19 miles of pipe, 14§ hydrants, and 989 service 
connections. To avoid bursting the water-mains by too 
sudden closure of hydrants, when used by some careless 
driver of a sprinkling cart, ten ‘‘improved water-col- 
umns” have been put up from which to supply these 
carts, and the hydrants are not now opened except for 
fires. It is recommended that a fine be imposed for using 
the hydrants as hitching-posts, by which the nozzle-cap 
chains and their fastenings are sometimes broken or the 
joints started leaking. | 

The use of willows for holding up the banks of the 
canal was not a success, as the clay was too hard for the 
roots to penetrate. 

An enlargement of the distributing-reservoir is recom- 
mended, so that enough clear water may be stored to give 
a supply during the lengthy periods when the Beaver- 
dams Creek is turbid. 
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in regard to water-waste and its consequences the 
report says: ‘‘ The experience of all cities that we are in 
communication with, and where works have been in opera- 
tion for any length of time, goes to show the damaging 
consequences attending reckless waste of water. 

‘* But some will say, ‘The works are owned by the 
city ; we pay for the water, and we will use as much as we 
please, for it costs nothing to run it down hill ; the works 
are no use if we cannot run all we please.’ But they for- 
get that the principal part of our interest account is for 
bringing the water to the city, and when they are allowing 
their taps to run in the winter to prevent freezing, instead 
of shutting off in the cellar, and in the summer to bring 
it cool from the mains, they are surely assisting to raise 
their own taxation for new mains, when the pressure for 
fire-service has become inefficient by the heavy draft on 
the gravitation main. When we take into «ccount that 
water-closets alone under our pressure are capable of wast- 
ing about 10,000 gallons of water in twenty-four hours 
when they are kept open to prevent freezing, or with the 
mistaken idea of flushing the soil-pipes, and a \-inch 
hose-jet over 15,000 gallons in the same time, it is easy to 
account for a water-supply running away before the city 
arrives at the size contemplated at the construction of the 
works.” 

The report cites the experience of Rochester, N. Y., 
arfal quotes the recommendation of its engineer, J. Nelson 
Tubbs, ‘‘ That the city, at its own cost, should apply 
meters to all services.” 
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MEETING OF HEADINGS ON THE NEW 
CROTON AQUEDUCT. 


THERE are 44 tunnels on the New Croton Aqueduct, 
of which, on January 1. 1888, the headings had met in 
all but six, only one of which was over a mile in length. 

Of those in which the headings have met, fifteen are 
more than a mile long, and their lengths and errors in line 
and grade are given in the following table: 
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v 0 3 

| 2 2 (se 
. sa | ess 
Headings. ‘ Date of Meeting. cei egyiegy 
Sates 
tS.and2QN.......... Noveinber 19, 1887..... 0.06 | 0.014/6399- 5 
2 S.and3N.......... November 1, 1887....... 0.05 | 0.038/6199.4 
3 S.and 4N........... October 8, 1887......... 0.27 | 0.025/6549.9 
4S. ands N........... epeember 16, 1887 ..... 0.71 | 0.010 6599.0 
gs S.and6N...... .... July 13, 1887..... Pere 0.33 | o 018|0498.4 
6 S.and7N...... .... ‘April a7, 1887........... ' 0.90 | 0.035 6098-7 
9 S.and 1oN.......... February 2s, 1887. ..... 0.229] 0.010}6444.0 
10 S.and 11 A. N .| May ro, 1687..... ace less 0.46s/ 0.010) 7580.0 
11 B.S, and 12 A. N..|July rs, 1887........... 0.0190] 0.010,7568.0. 
14 A.S.andi15N...... uly 22, 1887... 00.2200. 0.00 0.003! 5986.2 
zg S. and 16 N..........| July a9, 1887 ........... 0.80 | 0.027/7850.9 
16S. and 17 N......... arch 5, 1887..... ..... 0.30 | 0.050] 7099.9 
18% S. and 19N..... May 26, 1887...... .. ..' 0.060} 0.0271/6032.0 
20S. and az N.... .... December 12, 1886 ..... 0.025] 0.034, £425.0 
az S.andaaN........ August 18, 1887.....  ..| 0.050} 0.030/6926.0 








The second one, ‘‘2S and 3 .N”’ is the one where the 
drills met November 1, 1887, as described in our issue of 
the 26th of that month, and the meeting of the first one, 
‘**t Sand2 N” on November 19 was mentioned at the 
same time. . 
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Some of the meetings it will be noticed were exceedingly 
close, the error in one tunnel nearly a mile and a half long 
being only about one-eighth of an inch in line and grade, 
while in another considerably over a mile long there was 
no error in line and that in grade was not much more 
than one-thirty-second of an inch, although, as might be 
expected, the errors in line are usually much greater than 
those in grade. 


THE WALLED LAKES OF IOWA. 


THe Chicago /nter-Ocean says: ‘‘ Along the water- 
sheds of Northern Iowa there are a great many small lakes 
varying from half a mile to one mile in diameter. One of 
these in Wright County, and another in Sac County, have 
each received the name of ‘* Walled Lake ” on account of 
embankments that completely surround them. It has 
been generally supposed that these embankments were 
thrown up by the ancient inhabitants of thecountry. They 
are from two to ten feet high, and from five to thirty feet 
in width. Some who kave examined them, however, de- 
clare them to be the result of natural causes only, and 


ascribe them to the periodic action of ice, aided to some ° 


extent by the force of the waves. _ The lakes are very 
shallow, and in winter they often freeze to the very bot- 
tom. The ice freezes fast to the earth below, and as in its 
expansion it acts in all directions, from centre to circum- 
ference, a certain part of alluvial deposit is forced to the 
shore, and this going on from year to year, and from cen- 
tury to century, has created the natural embankment. 







ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met January 4, President Holman in the chair, 
W.H. Bryan, Secretary, twenty-four members and two 
visitors present. Robert H. McMath, J. W. Schaub, 
James M. Sherman, A. W. Hubbard, and Joseph F. Por- 
ter were elected members. 

A paper by Mr. Charles H. Ledlie, entitled ‘‘ Con- 
struction of Dam and Reservoir at Athens, Ga.,” was read. 
The method of carrying out the work was given in detail 
and sketches of the principal features were submitted. 
The protection of this kind of work against crawfish and 
muskrats was shown to be of primeimportance. Messrs. 
Moore, Holman, Johnson, and Flad took part in the dis- 
cussion. 

Professor Nipher then read a paper on ‘' The Volt, the 
Ohm, the Ampere—What Are They?” being a mathe- 
matical discussion of the subject. The results were 
shown and their value to the electrical engineer explained. 
The paper was illustrated by suitable apparatus and draw- 
ings. Messrs. Holman, Flad, Moore, and Seddon par- 
ticipated in the discussion. Papers by N. W. Eayrsand 
Professor C. C. Brown announced for the next meeting. 
January 18. 

Engineering of December 23 contains an illustrated 
account of a 1,000-ton hydraulic shears, built by J. Cope- 
land & Co., cf Glasgow, for the Dumpeller Steel Works, 
for cutting steel blooms. It is capable of cutting steel 
slabs 30 inches broad by ro inches thick at the rate of four 
cuts per minute. 
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THE NEW HARLEM RIVER BRIDGE. 

Tnis bridge, authorized by Act of Legislature, June 11, 
1885, is now in an advanced stage of construction, and at 
the time of preparation of our maps, sketches, and plans, 
a few weeks since, the field-work was at a stage when all 
the different classes of operations were in full progress, 
and the extent, variety, and detail of methods and appli- 
ances well illustrated. No important portion had been 
completed except the caisson under Pier 2, which was 
accomplished by the ordinary methods of good pneumatic 
work. 

The erection of the bridge is in charge of Commissioners 
Jacob Lorillard, Vernon H. Brown and David James King, 
with a corps of engineers. consisting of William R. Hut- 
ton, Chief Engineer ; William J. McAlpine and Theodore 
Cooper, Consulting Engineers; John Bogart, Resident 
Engineer. ° 

The entire contract was let for $2,055,000 to the Pas- 
saic Rolling Mill Co. and Myles Tierney. The former 
construct and crect the iron superstructure, the foundations 
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FYRECTION PLANT AND LOCATION PLANS 


HABLEM RIVER BRIDGE 


and masonry being built by Myles Tierney. We give this 
week a sketch map and general plan of work, showing 
arrangement of plant and condition of work just before 
the last arch segments of span No. 2 were erected, and 
will supplement it in subsequent issues with descriptions 
and illustrations of the principal features and special 
details of the erecting plant. 

The bridze is a public highway and crosses the Harlem 
River on the line of One Hundred and Eighty-first Street, 
New York City. It consists of two steel arches, each of 
510 feet clear span, resting on granite-faced piers and 
abutments. The approaches are on masonry arches, with 
chambered spandrels, with gneiss rubble walls faced with 
granite. The bridge is graded in a parabolic curve 
from centre over main spans, and on tangents over the 
approaches. 

All foundations are on solid rock, stepped off in hori- 
zontal planes ; the eastern approach chiefly on concrete 
upon a softer rock. 

Operations were commenced at the site in August, 1886, 
by Mr. Tierney. The submerged work, by Anderson & 
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Barr, sub-contractors, was completed end of April, 1887. 
Erection of iron work commenced about September 1, 
1887, and steel arch, span No. 2, was closed December 
17, 1887. | 

The prosecution of the work has been vigorous and suc- 
cessful, its construction sound and thorough, and its pro- 
gress unusually free from accidents or unforeseen difficul- 
ties, except a greater amount of rock excavation uncer 
Pier 2 than was anticipated from preliminary rod sound- 
ings. 

The work at site is notably interesting as an undertaking 
of much magnitude under plain, ordinary conditions, in- 
volving much high and heavy false work, and the handling 
and hoisting to a considerable height of many weighty 
pieces. The broken and precipitous ground and rocky 
banks, the necessity of preserving unimpeded traffic on 
the railroads and river underneath, and the limited and 
inconvenient yard-room, were the principal difficulties 
encountered. 

Steam-power has been used wherever practicable, and 
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the auxiliary structures and temporary work have been 
carefully designed. 

As shown on the general plan, nearly all the excavation 
is completed, and the foundation courses laid, all buc two 
of the approach arches have been laid, much of the side- 
walls finished, main piers completed above the skew-back 
seats, one arch nearly closed,* and several segments 
of the other erected. 

The total number of. workmen at site is about 550, 
300 of whom are employed by Contractor Tierney on 
substructure. 

Three Rand drills at S D are supplied with steam 
from the adjacent boiler-house near the end of the east 
approach, and the earth and rock excavation at both ends 
draws near completion. 

Stone, cement, and other masonry supplies are received 
from the river and stored on the dock and in the yards in- 
dicated on the map, whence they are distributed as re- 
quired and transferred to the structure by the mast and 
boom derricks A, B, C, D, E, F, F, S,T,W, X,Y, and Z. 


*Span z has been closed and centres struck since this plan was made. 
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On the west side cars are drawn up the irregular incline 
by a wire cable wound on drum of an 8% xto-inch J idger- 
wood hoisting-engine. 

Materials for concrete are delivered by derrick L to 
steam-mixer C M, which automatically discharges into a 
hopper, from which it is received into buckets which are 
carried on small platform cars to the foot of the proper 
derrick. 

Timber is received by raft or barge and is either re- 
moved from the dock to the place where it is to be used or 
stored in yard. 

The iron is received on side track on east shore and 
deposited at foot of derrick, T D, or in yard, or upon skids, 
whence any members can be removed to points required for 
erection. . 

Members for span 2 are delivered to derrick T D, and 
transferred to car on distributing platform, which carries 
them to foot of hoist of erecting traveler derricks E T, ET. 

There are hand-derricks in the yards at H, J, I, G, 


G,and VU. Derricks A, Y, and Z are operated by horse- 
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power, all others by steam.* The all-around derrick T D 
has an &xr2-inch Copeland & Bacon hoisting-engine ; the 
erecting traveler derricks E.T, E T, have an 8x12-inch 
hoisting-engine built by J. S. Mundy, Newark, N. J.. 
who also supplied those used in erecting the steel arch. 
The other hoisting-engines are nearly all Lidgerwood's 
make, from 6x8-inch to 8x12-inch, 

[uerricks T, F, and P have the hoist-ropes carried down 
through the openings in the piers and led by sheaves to the 
hoisting-engines. 

Derricks C, D, E, W, X, and Y, similarly have their 
lines led through the foot-block vertically down through 
the arch centre to the surface of the ground, and thence 
by sheaves to their respective engines. 

There are two pile-drivers, P D, driving additional piles 
for the side false work, and a pile-driver engine, P E, for 








* These derricks have since been fitted with steam power, and an 
additional one set up near the one marked A. All but one of the 
60-foot arches have also been turned, centering placed for the 
‘* 2 centered’? s6é-footarch on east approach. and much progress 
mad+ throughout the work. 
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hoisting timber from the water and erecting bents of false 
work. 

A blacksmith and machine shop are located on east 
shore, the latter connected by a railroad track with line of 
bridge, and equipped with an engine, planing-machine, 
radial drill, punch, shears, lathe, and bolt-cutter. 

The general arrangement of tracks, shops and derricks 
has been made with much care, and gives very satisfac- 
tory,results in economy of time and labor. 


FACTS ABOUT FIRES IN NEW YORK DURING 
1887. 

THE Fire Department of New York during 1887 
answered 3,412 alarms, of which 98 were unnecessary, 132 
~were for indications of fire, and the rest, 2,912 for actual 
fires. Of these 2,634 were confined to the spot wherethey 
started and 173 were kept in one building, while only 37 
extended to other buildings. Sixteen were on ships. 
Twenty-five buildings were totally destroyed, 101 consid- 
erably damaged, and the rest damaged slightly, or not at 








Alcohol, tar, paints, etc., igniting...  .......56 seeeeee 66 
Cigars, Pipes, tC. 2... 6 cece eee come eee ee eee  ttetneeens 225 
Defective building... 0.0.0... 0.0 cee eee eee ete tee 75 
Electric-light sparks........... cece ee ce cee eee tee 22 
Fire-crackers.. : 117 
Five WOOL 8 iiey 5 BR Ree, SEG OCIAN EN REN He SR EW RON 34 
Foul chimneys, flues, and fire-places..... © «0... seeeee- 231 
# {Frictionof machinery. 2... 00.0.6. 6 ce eee cee eee eee 114 
Gas exploding, igniting ... ... . 50 
Gas-lights and stoves, candles, leinpa, CIC o leery jay) ahs 254 
Hot ashes igniting wood-work.............6.. sees ceeees 36 
Inflammable material ignitung.... 0-2. cee ee eee eee 2 
Kerosene-oil lamps... 2.2.00 6.0 cee ee eee tee 474 
Matches, tapers, €IC..... 0.6.6. ce eee eee cee eee nee 626 
Miscellaneous. ...... ccccecccenccees eee ce ne nee eeee 44 
Naphtha, benzine, and gasoline vapor..... . 22 
Not ascertained ........ ccc cence sectors cess 105 
Spontaneous combustion of oily rags. ... «--. ee eee 59 
Steam-pipes .. 00.6... cece ee e cece cee ce eee eee 12 
Stoves, boilers, furnaces, grates, tC. ............c eee es 423 
Thawing out water-pipes with lamps..... ... 9 


Four firemen were killed and 195 injured, and fourteen 
citizens killed and eighty-seven injured at fires. Of the 
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all. For the six years, from 1881 to 1886, 9734 per cent. 


of all fires were confined to the buildings in which they 
started, and less than two per cent. of the buildings on 


fire were destroyed. Last year 983¢ per cent. of the fires 
were kept within one building, and less than I per cent. 
of the buildings were destroyed. 

The estimated losses for.the year on buildings were 
$1,400,643, and on contents, $4,171,862, a total of 
$5.572.505, upon which there was an insurance of 
$38,189,092. The uninsured losses were $702,4c8. At 
eleven fires the loss exceeded $100,000. The largest fire 
of the year was on May 27, when the Belt Line stables 
were burned, the loss being $592,925. The burning of 
the Morgan Line pier in February, was the next largest 
conflagration, the loss being $492,600. The third heaviest 
loss was that of the storage warehouse on West Thirty- 
eighth Street, $345,325. After these no loss reaches 
$200,000, the nearest approach being that at the fire at 
221 to 227 Canal Street, on April 28, $182,800, and at the 
Harlem fire of May 7. $177,050. 

The origin of the fires of the year was as follows: 
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Illuminating Power of Gas in New York City. 
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AN ANGLO-ELECTRO-MECHANICAL BULL. 


A VOLT-METER was recently ordered fer the engine- 
room of an electric-light station at Chatham, England, 
with an 18-inch dial, so as to be readable at a distance of 
at least 4o feet; but, unfortunately, the only place where 
room could be found for it did not permit the observer to 
get more than two feet from the dial. 
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latter only three deaths and no injuries occurred after the 
arrival of the firemen. 

There were nine persons indicted, eight tried, and seven 
convicted of arson. The sentences varied from three years 
six months to sixteen years in State prison, except in one 
case where the prisoner was let off with three months in 
the penitentiary. 

The department now consists of 960 officers and men, 
who make up fifty-three engine, nineteen hook-and-ladder, 
and two fire-boat companies. There are 338 horses in the 
department. An average of forty-four men are constantly 
on the sick-list. 

Over 30,000,000 gallons of Croton water were used by 
the department during the year in putting out fires. 

The Bureau of Inspection of Buildings considered plans 
for 4,344 new buildings, to cost $67,068,200, and for 
2,287 alterations to old buildings, to cost $6,397.985. 
Only 2§ per cent. of the fires of 1887 were due to defec- 

| tive construction of buildings, as against 7 per cent. in 
| 1850, 
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IS ELECTRIC WELDING RELIABLE? 


E. J. RYVEs, writing to the Z/ectriccan, states that the 
electric welding done at St. Petersburg and Paris is de- 
fective, the samples, though outwardly good, showing a 
very unsatisfactory state at the join when cut in sections, 
the metal being brittle and burnt where it had been under 
the action of the arc. He thinks it impossible to avoid 
burning the steel or iron more or less when the arc is 
used. 

Some cut samples of electrical welding done in this 
country that we have seen looked very good but we should 
be glad to hear of any tensile or bending tests that have 

been made. 





A SUGGESTION IN NAVAL NOMENCLATURE. 


HER Britannic Majesty’s new composite sloop has been 
named the ‘‘ Buzzard.” It will now be in order for our 
Anglomaniacs to memorialize Secretary Whitney to call 
our next new cruiser the '‘Skunk.”” It would be, at least, 
equally appropriate for offensive warfare. 
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PLUMBING IN THE SLOANE MATERNITY 
HOSPITAL, NEW YORK, © 


No. IT. 
‘Continued from page 106.) 


THE details of pipe system in laundry is shown‘in Fig. 
§, and pipe-lines also in Fig. 1. The main pipe, G, runs 
through laundry at centre of iron beams, with a branch, I, 
extending down to boiler. The cold supply flows down 
boiler and out through pipe in bottom and up to water- 
back in range, returning hot into the side of boiler, thence 
passing out through pipe J to supply laundry-tubs with 
hot water, The cold supply to tubs passes through pipe I. 
Another branch from G runs down wall to range on the 
side opposite boiler, connecting with a copper clothes- 
boiler at L. 

The circulating-pipe, K, connects with cold supply 
under boiler, thence extending up back of boiler to ceiling 
and running parallel with J, connecting with it over laun- 
dry-tubs. A pipe branches from circulating-pipe K, near 
centre of laundry, and passes through heating-chamber 
and dining-room to recess C, thence up to attic, terminat- 
ing over tank, and utilized as an expansion-pipe. This 
line is shown by K in Fig. 1. The laundry-boiler will hold 
thirty-five gallons. 


“SLOANE MATERNITY HosPITAL 3 
Ney: 





‘ 





METHOD OF SECURING PIPES 10 VERTI-N 


HleTHoo oF Hancine PIPES To IRON GIRDERS 


The laundry-tubs are secured by galvanized-iron pipes, 
as shown, with each end of pipe between the tubs enter- 
ing into wall and securely leaded therein. Molded gal- 
vanized-iron legs support the front of tubs, and the rear 
rest on brackets of same material. A pipe runs also 
under the entire row of tubs. 

The detail in Fig. 6 shows the method of suspending 
pipes from iron girders and to vertical walls. These 
hangers are made of galvanized strap iron, one inch in 
width. That part of the hanger indicated by sin the 
horizontal and vertical hanger is ¥ of an inch in thickness, 
and that indicated by & is ,% of an inch in thickness. The 
upper part of horizontal hanger is made in two sec- 
tions, which can be easily fitted on the iron girder, afte, 
which the lower part £ can be put in position over the 
pipes and quickly fastened by bolts, and secured by nuts 
as shown. The inner section of vertical hanger 7 is let 


Fia-7 


Devans of fire System 





into brick wall and secured in position by lead filling : the 


‘outer section & is then fastened in the manner described 


above. 

The detail of pipe system in kitchen is shown in Fig. 7. 
The boiler is made in two sections to permit it to receive 
the supply from both low and high pressure systems ; the 


| outer section containing the water from low-pressure and 


the inner from high-pressure system. All pipes shown in 
Fig. 7 suspended near ceiling are supported by pipe 14 
inches in diameter, with each end resting én brick walls, as 
shown in Figs. 1 and 7 at T’. 
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SECURING Sare nase 
PIPE T0 KITCHEN SIN; 


The water for supply to outer section of boiler enters 
through pipe G, passing down and out through pipe G’, 
thence to water-back, and returning hot through G’ into 
outer boiler, passes out through pipe M, furnishing hot 
water for fixtures in kitchen and adjacent rooms where 
required. The pipe M terminates in hall back of dining- 
room, as shown in Figs. 1 and 7. There are branches 
from G and M to kitchen-sink. Branches from G supply 
tanks for water-closets at D’ and D’. 

The expansion-pipe, R, branches from M near boiler, 
thence running parallel with M to dining-room hall, where 
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it terminates, as shown in Figs.1and 7. A pipe branches 
trom R at V and runs up, terminating over tank. 

The high-pressure supply from tank flows down through 
pipe W into N, and thence into top of boiler and out 
through P, thence up pipe S and through to room D', 
shown in Fig. 1, and up recess in wall to third floor, with 
branches to supply cold water for toilet basins and sinks 
on first, second, and third floors. A pipe branches from 
S at S’, thence running up recess E to fourth floor and 
utilized as a circulating-pipe. This branch is % of an 
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inch in diameter. The pipe N“ branches from N over | 
kitchen-sink and runs up recess F, as shown in F igs. rand 
7, furnishing cold supply for slop-sinks on first and second 
floors. Another pipe branches from N at W’, and thence 
extends up recess E, supplying cold water for water. 
closets, bath-tubs, and sinks on first, second, and third 
floors and bath in attic. 

The hot supply from high-pressure boiler flows up into 
pipe P, thence to room D’, and up recess, supplying hot 
water for toilet basins and sinks on first, second, and third 
floors. A branch leaves P at P’ over kitchen-sink, passing 
up recess F, supplying hot water for sinks on first and 
second floors. The pipe branching from P at P’ in din- 
ing-room hall is half an inch in diameter and runs up 
recess E, supplying hot water for baths and sinks on first, 
second, and third floors, and bath in attic. 

The check-valve is set in the pipe N on opposite side of 
bend. The pipe T is connected with pipes G, N, P, M, 
R, and S, by means of 34-inch branches, in which are set 
small hand-cocks, that can be utilized for draining water 
from pipes whenever required. 

The pipes U and U’ are safe-wastes, which discharge 
into kitchen-sink through orifices, which are closed when 
not in use by flap-valves, as shown in Fig. 8. This device 
is made of brass of any size desired, to correspond with 
diameter of waste-pipes, and screwed into back plate of 
sink, the waste-pipe being connected with it in the rear. 
The flap-valve closes the opening whenever waste water is 
not running through it, and prevents smells from kitchen 
ascending through it. | 

Figure 9 shows the method of supporting porcelain 
slop-sinks. These sinks are located on first, second, and 
third floors, and are elevated about 18 inches above floor, 
and set 12 inches from wall, the dimensions of each being 
16x26 inches. Galvanized-iron pipes, about one inch in 
diameter, are utilized for supporting these sinks. The 
pipes are secured to floor, and fastened firmly into wall by 
means of lead filling. 

The master plumber who executed this work was Mr. 
John Toumey, whose foreman in immediate charge of the 
work was Mr. John Dorman, the architect being Mr. W. 
Wheeler Smith, al! of New York City. 





TREE ROOTS IN SEWERS. 

Our Milwaukee correspondent writes that ‘‘a year ago 
the plumbers were kept busy removing fish from supply- 
pipes, but this year no complaints have been heard of that 
kind. Besides the case reported in our issue of November 
26, the same plumber found at a house corner Oakland and 
Cambridge Avenues in that city a willow tree which 
had been planted directly over the se ‘er and had forced its 
roots in between the joints of the pipe, completely choking 
it. The sewers were laid some years ago, before the pres. 
ent system of sewer inspection was in force. Under the 
new rules it would be difficult for tree roots to get intoa 
sewer, as the joints have to be well cemented.” 


ee 
MASTER PLUMBERS’ ASSOCIATION OF THE 
CITY OF PHILADELPHIA. 

THE regular stated and annual meeting of the Associa- 
tion was held on the 12th inst. for general business and 
election of officers for the year 1888. A prominent feature 
of the evening also was an official visit by the members of 
the Executive Committee of the National Association of 
Master Plumbers of the United States, who had been in 
business session in the city during the day. The visiting 
members were Messrs. Byrnes, President ; Trainer, Vice- 
President ; Recording Secretary Gabay, Colonel Scott, 
Treasurer Lyons, and Hannan, of Washington. 

The result of the election is as follows - 

President, William M. Wright. 

Vice- Presidents, Albert M. Hicks, John J. Weaver, 
Henry McDowell, William S. Clark, Samuel W. Barnes. 

Recording Secretary, Enoch Remick. 

Corresponding Secretary, William S. Clark. 

Treasurer, William Harkness, Jr. 

Sergeant-at-Arms, Samuel B, F leming. 

Board of Directors: William M. Wright, President ; 
John E. Eyanson, John J. Weaver, Albert M. Hicks 


Enoch Remick, Secretary. 
EE ee ee 


THE ‘‘ Great Eastern” has been purchased by a firm of 
Glasgow metal brokers, with a view to breaking her up. 
It is estimated that the cost of ‘breaking up will be from 
£10,000 to £15,000. It is stated that there are some 


; 10,000 tons of iron plates in the vessel, apart from other 


materials. 
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Novelties. 


Under this heading we propose to descnbe and illustrate appuances 
of probable interest to our several classes of readers. The 
selection will be made w'thout reference to the wishes of 
agents or patentees, being governed solely by consideta- 
uons of novelty, Deny and probable interest to readers, and 
especially the tact that they have not been elsewhere described. 
Asarule «e shall make no comments, and é# is to be distinctly 
understood that a notice does not imply approval. No charge 
will be made tor these notices, and any offer of pay for the:r inser- 
tion will insure tner omission. We shall be glad to have our at- 
tention called to novelties sustabie for this section. 


HINE’S GREASE FLIMINATOR. 


STEAM in passing through an engine takes up more or 
less of the oil used in lubricating the valve and piston. 

If this steam is condensed in an exhaust heating-system 
or otherwise, and returned to the boiler, the oil is apt to 
cause foaming and other troubles, and if exhausted on the 
roof it fouls the skylights. 








As itis, the mixed oil and water are usually thrown away, 
while if separated they would each be valuable, for the use 
of the condensed water would save water bills and reduce 
scale in the boilers, while the oi] could be used over again. 

Such separation is the object of the device herewith 
illustrated. 

Its operation is thus described by the inventor: ‘' The 
exhaust steam upon entering the eliminator instantly ex- 
pands, and, impinging on the corrugated and otherwise 
roughened surfaces, breaks up; the entrained oil, grease, 
and dirty water being expelled, adhere to the inner rough- 
ened surfaces, and gravitate to the bottom of receiving- 
chamber and are discharged through the drain-valve ‘‘A,” 
(which should always be left sufficiently open to allow a 
free passage of the oil and dirty water), while the clean 
dry steam, deflecting from the face of the depending par- 
tition is driven first down then upward in continuous con- 
tact with the roughened corrugated surfaces in its course. 
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By extending a pipe from valve ‘‘A”’ into a sub-receiver, 
such as a barrel or tank, it will be found that the oil thus 
deposited is in no way impaired and can be used over 
again, care being taken to keep dirt vut of the tank. As 
considerable water from condensation is discharged with 
the oil, passing together intu the receiving-tank, the oil 
being the lighter will float, and can be skimmed or drained 
off, effecting thereby a saving of the cylinder oil, while grit 
or Girt being heavier than the water will sink to the bot- 
tom and be carried of when draining the receiving-tank.”’ 


The eliminator is the invention of Mr. F. A. Hine, and is 
for sale by iline & Robertson, 45 Cortlandt Street, New 
York City. Figures 2 and 3 show it as applied respect- 
vely to horizontal and to vertical exhaust- pipes. 
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A SIMPLER HOOK-BOLT. 


PITTSBURG, Pa., January 6, 1888. 


51k: In connection with your article on hook-bolts, 
which appeared in your issue of December 31, 1887, I 
would like to call your attention to the bolt which has 
lately been used quite extensively by the Keystone Bridge 
Company. 
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It consists simply of a piece of round iron bent and 
flattened at the lower end to suit the Slope of flange and 
flattened again on the vertical portion so that when driven 
into a round hole it is wedged tight] y enough to prevent 
turning under all ordinary circumstances. It is compar- 
atively cheap to manufacture and experience has shown it 
equal to its requirements. FRANK C. OsBoRNE. 





IMPROVED FRICTION CLUTCH. 


THIS clutch, designed by George E. Worthen and manu- 
factured by Rawsor & Morrison, Cambridgeport, Mass., 
is especially adapted for hoisting-engines, and intended 
to secure quickness, ease, and eertainty of action with sim- 
plicity of construction. V is the crank-pin on disk T, 
keyed on main shaft M, which drives the drum-shaft L 
through pinion and gear P and S.A is asleeve ‘threaded 
on its exterior surface and bolted to flange of journal-box 
J. Bus another sleeve or nut screwing ontoA. A groove 
at one end engages the lip of flange N, which is made in 
two pieces and boltedtohead E of drumD. N fits loosely 
on B and is recessed out to receive rings R of hardened 
steel. Clamp C is made in halves and bolted together so as 
to be adjustable to any required position on B. 

The inside of rim of gear S 1s tapered and the flange H 
of drum-head is correspondingly coned. 

The shaft L and winch-head I are always driven when 
engine is running, but the drum does not turn unless thrown 
into gear by moving lever Z. This unscrews B from A 
and thrusts the drum endwise agatnst gear-wheel S, until 
the cone H engages the taper rim of S with friction suffi- 
cient to turn the drum. 
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The reaction of A and the longitudinal motion of L is 
resisted by a thrust bearing of grooves and collars at J. 

Reversing the lever withdraws the drum and destroys 
the grip. 

A large number of hoisting-engines are being fitted 
with these clutches, which are claimed never to stick or jam 
and to give perfect satisfaction. 

The arrangement does away with a repelling spring and 
permits the drum-shaft to be of uniform size throughout. 
It also allows the winch-head, clutch-lever, and brake O 
to be on the side next to the engine and so near the usual 
position of the throttle-valve, and thus enables one man to 
control the engine, operate the clutch and friction brake, 


_ and tail the hoist-rope trom the winch-head. 


Winch-heads can be placed on both ends of the drum- 
shaft if desired. 
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Correspondence. 


Se 

All correspondents should s-nd us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it 1s often necessary to communicate with them for addi- 
tional 1nformation hefoie pr:'nting their communications. Anoay- 
mous letters will not be ooticed. 





DISCUSSION ON STONEWARE VERSUSCEMENT 
SEWER-PIPE. 
OFFICE OF CITY ENGINEER, 
DENVER, COL, January 6, 1888. 


SiR: Can you cite files or pamphlets containing the 
discussion that appeared in print a few years ago ‘* On 
Stoneware vs. Cement Pipe in Sewerage ?”’ 


H. C. Lowrie. 


[We do not remember any discussion on this subject, 
except an occasional spurt on the part of the manufac- 
turers of either article. The fact is that good pipe can be 
made both ways, if none but the best materials and best 
methods are employed. But as it is much more difficult 
to judge of the quality of cement pipe after it is made than 
of stoneware, the former is generally regarded with sus- 
picion. We should not recommend any city to use the 
cement pipe unless they had it made under their own 
supervision from materials of their own providing, using 
the best-known methods. It will not bear handl'ng at 
once after making. Time is required to harden it. ] 


WHO BUILDS ICE-MAKING MACHINERY? 
OFFICE OF THE BOARD OF TRADE, } 
ASBURY PARK, N. J., January 13, 1888. § 


SiR: Will you kindly inform me where the machinery 
or plant for the manufacture of ice can be had, such as 
they use in Florida and other Southern States? 

Respectfully yours, E. G. ITARRISON. 


[Referred to our readers. ] 


THE TREATMENT OF CONCRETE FOUNDA. 
TIONS IN STREET OPENINGS. 


SiR: It seems impossible in acity like New York, which 
is continually demanding new appliances for comfort or 
dispatch, as well as repair of the old ones, to keep the 
street pavements, even when laid with care, from being 
continually taken up. And the only thing to be done in 
the premises seems to be to so arrange the method em- 
ployed that the minimum amount of damage to the pave- 
ment and obstruction to the traffic of the street will be 
occasioned. 

The method practiced by Mr. Deacon when City En- 
gineer of Liverpool, as he once explained it to me, seems 
well adapted to the end in view. His plan was to remove 
the paving stones, and then, with straight, short picks, to 
cut two narrow channels through the concrete parallel to 
the sides of the intended ditch and then make narrow 
cross-cuts so that the concrete can be pried out in large 
slabs and laid on the pavement by the side of the ditch. 
The slabs should be cut about two feet wider than the 
ditch. After the ditch is back-filled the solid earth by the 
side of the ditch and under the undisturbed concrete is 
excavated to the depth of about eight inches and replaced 
by strong and very dry concrete ; concrete should also be 
placed across the ditch to correspond in position with the 
cross-cuts made in the concrete. The slabs are replaced 
on these and the voids left by cutting the channels calked 
with rich mortar containing the least amount of water that 
will allow it to cohere under ramming. It will readily 
appear that the channels cut should be as narrow as pos- 
sible. 

In a few hours the pavement can be replaced and the 
trafic turned over it without fear of damage. Of course, 
the success of this plan depends on honest and thorough 
ramming, with intelligent supervision ; though probably 
nothing would be done that would prove more unsatisfac- 
tory and wasteful than the present method of first breaking 
up the concrete into small pieces and then putting the 
fragments, which are not thrown in with the back-filling, 
under the pavement nominally to be used for fresh con- 
crete after the poorly rammed ditch has settled. 

EDWARD P. Nortu. 





FANS SUGGESTED TO ASSIST SEWER VEN.- 
TLLATION. 


PHILADELPHIA, December 29, 1887. 


Sir: I observe in your issue of 17th inst. an article on 
sewer ventilation. Small connections with chimneys and 
flues, depending on natural ventilation, would, in my 
opinion, prove very inefficient in amount and very irregular 
and uncertain in working. 
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It seems to me a cood way to aerate underground sewers 
would be to locate an exhaust fan near a main sewer, draw- 
ing the air from the sewer and discharging it throuzha 
pipe or shaft above the neighboring houses where it would 
so quickly dilute as to be harmless. A fan with a capacity 
of 50,000 cubic feet per minute is not seriously expensive 
to build or maintain in running. 

It might be attached to a main sewer of not less than 
ten feet diameter, taking care to trap the outlet if within a 
mile or two of the tan. so as to draw from the whole 
system rather than from the outlet. Taking a 5-foot sewer 
as above the average, the area is approximately four square 
feet, of which 12,500 feet when the sewers were empty 
would represent one minute’s work of the fan, omitting 
allowance for friction of the air and for failure of fan to 
reach its imputed work. 

In other words, two miles cf average sewers could be 
aerated every minute, or a change of air once in five 
minutes of ten miles, or once inten minutes of twenty 
miles of sewerage, could be effected by one fan, and the 
openings into the sewers, instead of betng made for the 
egress of foul air, would be for the ingress of fresh air for 
aeration. The entire xtent which a single fan could 
aerate would, of course. depend on the grade and position 
of the sewers; the water-line must always be below the 
crown of the sewers to allow the sewer to be a part of the 
system. This, however, would fall within the care of the 
engineer in locating the fans und proportioning their size 
to the amount of communicating sewers for each district. 


M. O. T. 

[Fan ventilation for sewers has been tried and found 
wanting. It does seem at first glance as if it ought to 
accomplish the purpose, but it is found in practice that 
the friction of the air through long and more or less ob- 
structed passages restricts the useful effect of the fan to 
very short distances, so that while a small hurricane may 
be drawing through the sewers near the fan those more re- 
mote are very little affected. Of course, a greater number 
of smaller fans would overcome this difficulty, but the 
complication and expense of such a plan preclude its con- 
sideration. Our correspondent's calculations would seem 
to implv that air is to be admitted on/y at the periphery 
of the system to be ventilated, and it is just because this 
cannot be done in practice that his scheme would fail. 
Even if it were possible to have no openings except at the 
points furthest removed from the fan, the difficulty of so 
proportioning them tothe draught and friction in each case 
that the ventilation of connecting sewers should be any- 
thing like uniform would be an insurmountable obstacle. | 


CAR-HEATING FROM LOCOMOTIVE ON THE 
CHICAGO, MILWAUKEE, ANDST. PAUL 
RATLROAD. 

‘*The experiment of heating trains by steam has been 
successfully tested by only one Western line—the Chicago, 
Milwaukee, and St. Paul Railway—and now the through 
trains of that company leaving Chicago every day at 7:30 
Pp, M., and leaving Minneapolis at 6:50 P. M., and St. Paul 
at 7:30 P. M.. are systematically equipped with steam- 
heating apparatus. 

‘* No matter what degree of cold may exist anywhere 
along the line, an even temperature of heat is maintained 
throughout the interior of the train. 

‘*As rapidly as possible all through trains on the various 
other lines of the Chicago, Milwaukee, and St. Paul Raul- 
way wil! be provided with appliances for the heating of its 
coaches by steam.” 

On reading the above from a recent issue of the 
Minneapolis 77vidune, we wrote Mr. D. J. Whittemore, 
Chief Engineer of the Chicago, Milwaukee, and St. Paul 
Railroad Company regarding it, and have received in re- 
ply the following interesting communication from Mr. 
George Gibbs, their Mechanical Engineer : 

CHICAGO, MILWAUKEE, AND Sr, PAauL R. R. Co., 
MECHANICAL ENGINEER'S OFFICE, 
MILWAUKEE, January 3, 1888. 

Sir: Yours of the 23d to Mr. D. J. Whittemore has 
been referred tome. I shall be most happy to give you 
the desired information as far as is in my power to do so. 
We have gone into the subject of safety car-heating quite 
extensively in an experimental way in order to determine 
the best and most practical plan for a climate of extremes, 
such as we meet with in the North-west. 

After examining the various schemes offered by invent- 
ors and the systems at present in use, we concluded that 
the most promising field lay in the use of steam direct 
from the locomotive Equipping a train last spring in this 
way with the Martin system, enabled us to try, in 
mild weather only, its reliability, and the steam consump- 
tion within a limited range of outside temperatures. 
These figures, which have already been published, demon- 
strated that for zero weather a mininum of 100 pounds 
of steam at about ten pounds pressure were required 
for each car per hour. This, you will notice, was far 


above the estimates given by inventors and others; and 
although the loss to a locomotive might thus at times 
prove serious, we did not believe it actually prohibited 
further experiments. . 

The question of an iron car to be attached to each 
train, and to contain the heating arrangements, naturally 
arose, but from the a.ove computation it is evident that 
the drain from heating direct is less than that entailed by 
haulage of the additional car. 

Starting from this as a basis, and from our experience 
with the Martin train, we have devised a system of our 
own with which to continue the experiments extensively 
this winter. 

We have now equipped twenty-three cars and eighteen 
engines, and are heating our two through Chicago. Minne- 
apolis express trains regularly, Next week we expect to 
have a local train of six cars running in Minnesota. 

T send herewith a blue print showing our method of 
platform connections and one of the automatic hose-coup- 
ling. The coupling belongs to that class in which the 
two portions are dissimilar, the male being attached to 
the hose and the female fixed on the platform. ‘The con- 
struction will be obvious from the drawing. The female 
part consists of 3 hollow casing adapted to receive a thin 
flexible diaphragm carrying a metallic annulus in centre, 
which forms one bearing surface of the joint. This annu- 
lus is secured around hole in diaphragm by bending over 
the metal, thus allowing free expansive movement of dia- 
phragm without danger of joint becoming loose. The 
diaphragm is held in place by a threaded ring carrying 
two projecting wings, which form the clamping device, 
with two similar wings on the male portion. ‘lhe bearing 
of these wings are similar warped surfaces, the purpose 
of which is to form a lock when coupling is together. The 
coupling is effected in a vertical plane, parallel to that 
through axis of cars by placing the gasket of male portion 
on that of female and rotating ninety degrees, Which 
brings the wings into contact. The purpose of the dia- 
phragm is to insure an absolutely steam-tight joint, it 
being forced outward, when under steam, Ly the unbalanced 
pressure behind, tightly against gasket of male portion. 
It may be noted that in this diaphragm contact coupling 
the use of a soft gasket is avoided. ‘Two soft metal sur- 
faces make a perfectly tight joint, but we use one metal 
face and hardest grade of vulcabeston gasket in male 
coupling. Referring to diagram of platform: the coup- 
lings are connected across back of end sill ; ‘at points of 
junction with main train pipe a three-way cock is placed, 
allowing steam passage to either coupling or cutting off 
both. One line of hose only is used at a time, the other 
being kept in reserve in a ‘‘dummy coupling,” mene for 
immediate use in case of accident. 

The couplings are made the highest point in the sys- 
tem, the train pipe having a continual slope from them to 
centre of car. This point I consider is of advantage, making 
it unnecessary for the hose ever to be parted, and making 
freezing at the most vital point, through carelessness of train- 
men, impossible. We found in case the couplings formed a 
pocket, as with most of the couplings on the market, that 
great care had to be taken not to let the locomotive be 
disconnected any great length of time at division points 
when changing on account of water lodging there and 
freezing rapidly through cold metallic surfaces. This 
matter of changing engines properly is, as may be imag- 
ined, difficult to regulate at times. The experimental stage 
can hardly be said to have passed yet, as we have had but 
little very cold weather and have several plans of piping 
on trial. The one insuring undoubtedly the most com- 
fort to passengers, but entailing somewhat greater com- 
plication in piping, is that in which we combine ventila- 
tion with heating. In this we add to heating along truss- 
planks a compact radiator in each end of car. These are 
boxed in and have registers top and side. Near the flow 
on one side a connection is made directly with the hot air 
injection-pipe of our Spear heater. ‘Ihe motion of the 
train thus forces fresh air around radiator and out of top 
register. If car becomes too cold the injector is shut off, 
and the stack then acts as ordinary radiator by opening 
both registers, Suitable valves have been arranged to 
permit shutting-off either side pipes or radiators, or both, 
as occasion requires, 

I have no doubt of the ultimate success of some plan of 
heating by steam from the locomctive, but it would be 
rash to say that we have arrived at this stage yet ; in fact, 
from our own experience, J know that no system in use 
now extensively will be a success in an extremely cold 


climate without many changes. Too small pipes and pro- 
jcting valves and nipples are absolutely certain to give 
trouble. Systems well devised for house use are not 
adapted for cars in winter, An increase of not less than 
hifty per cent. in pipe areas should be allowed to insure 
perfect circulation. Weare trying two systems of auto. 
matic temperature regulation in two coaches. In these 
the inlet-valves are controlled and operated by regulating 
apparatus. In one system, the Johnson, a battery of three 
Leclanché cells in connection with a thermostat operates 
an electric-valve which admits air from the auxiliary reser. 
voir of the Westinghouse brake to the diaphragm valves 
to shut off, and open the same and control admission of 
steam to the piping. In three weeks of constant service 
no new defects have developed in the regulation and the 
coach has not varied 4 (four) degrees at any time when in 
service. We shall at some future time be glad to give you 
further particulars of the success of our experiments, if cf 
interest to you, and when the best plan for adoption has 
been determined will be glad to send you particulars. 
Trusting the above will be satisfactory, I am, 
Very truly yours, GEORGE GIBBS, Mech. Eng. 


THE ANNUAL MEETING OF THE AMERICAN 
SOCIETY OF CIVIL ENGINEERS. 


THE annual meeting was held on Wednesday and 
Thursday, January 18 and 19. The first day’s proceedings 
were opened bya business session at the house of the 
society, commencing at 10:30 o’clock, President Worthen 
in the chair, and a large number of resident and other 
members present. The polls were immediately opened 
for balloting for officers, and Messrs. Hunt, posting a and 
Haviland appointed tellers. 

The annual reports of regular and special committees 
were then presented. First, that of the Board of Direction, 
stating that during the last year 116 members had been 
added to the roll, 11 of which were transfers from the 
junior and associate grades ; 11 members had been removed 
by death and a few by resignation, leaving a present total 
membership of 1,110, greater by gf thanat the commence- 
ment of the year. The details of membership, etc., were 
presented, together with general minutes of the annual 
convention and the year’s progress; Ig meetings of the 
society having been held in all, inclusive of convention, 
and 14 meetings of Board of Directors. 

The Committee on Technical Training reported their 
recommendations that investigations, publications, and 
expenditures should, for the present at least, be directed in 
lines of interest to experienced engineers capable of criti- 
cising the solutions of practical problems, and that the 
advisability of primary education might be considered by 
the society if warranted by future ability. 

The Library Committee reported an addition of 526 
books and pamphlets, and 131 maps, drawings, etc., and 
presented detailed list of various reports received from 
committees and others. 

The Treasurer's report showed a balance on hand of 
$8,659.13, after having expended $22,299.68 for various 
purposes, and stated the particulars of receipts, expenses, 
and investments. 

The Finance Committee reported that all bills paids had 
been carefully audited and found satisfactory and properly 
charged to the respective funds. 

All the above reports were accepted. 

The subject of the place of the next annual convention 
was then introduced, and in response to the circular which 
had been issued to members requesting suggestions, 105 
replies were in favor of Milwaukee, while a score or more 
of places in the East and South were favored by one to five 
members each. <A very cordial letter of invitation to 
Milwaukee from 15 members there resident and the Mayor 
of the city was read, and another letter recording the 
enticing mean temperature of that city during the months 
of June and July for several years past was put inevidence. 
It was moved and carried that the next summer convention 
be held in Milwaukee at a date to be fixed by the Board 
of Direction. 

The Committee on Uniform Standard Time reported 
steady progress in that reform movement. 

A pamphlet had been prepared presenting and explain- 
ing the matter and furnishing complete infcrmation. This, 
with a list of questions, has been sent tothe officials of the 
most important railroads. To the question, ‘Do you 
approve of the 24-hour system?” 61 replied in the affirma- 
tive and 38 in the negative; 76 were, and 21 were not, 
willing to adopt it in their train-service if connecting 
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branches would do the same. Many thought the system 
would be readily adopted by local residents and that it was 
a practicable measure. Tbe system is now in use on the 
C. P. R. R. from Quebec to Manitoba and by several 
other roads and is to be adopted by others. It is highly 
commended in numerous letters from railroad officials and 
employees. The report was accepted and the committee 
continued. 

The Committee on Joint Library stated, that while they 
believed such an arrangement with other societies 
should be consummated, they had been unable to make 
any satisfactory progress in that direction. The report 
was accepted and committee discharged. 

The Committee on Rails and Wheels had been unable 
to complete preparation of report, and were continued and 
the filling of the vacancy made by absence of one member 
abroad was authorized. 

Letters were read and followed by remarks from experi- 
enced members present, upon the definite employment 
and relative value of the titles resident, division, and as- 
sistant engineer. Much ambiguity was believed to result 
from the Jack of uniform distinction, and a committee was 
appointed to investigate the matter and present recom- 
mendations. 

The polls having been closed at 12 o'clock, the tellers 
- announced the election of th: following officers : 

As President, Thomas C. Keefer; as Vice-Presidents, 
J. James R. Croes and Robert Moore ; as Secretary and 
Librarian, John Bogart ; as Treasurer. Georg: S. Greene. 
Jr.; as Directors, Mendes Cohen, Joseph M. Wilson, 
Stevenson Towle, Charles B. Brush and Alphonse Fteley. 

Proposed amendments to the constitution were then 
introduced, and also amendments to the amendments. 
These had previously been presented in a circular from the 
secretary to members, and the main features were the 
raising of the qualifications for membership, the creation 
of a student grade, change of title of present junior grade, 
and some changes in the rules for election of members, and 
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in the by-laws. The points were of very general interest 
and elicited warm discussion, which was suspended at 


13:30 o’clock by an intermission, while a collation was “ 


served in the society’s rooms to members and guests 
present. 

The meeting was called to order at 15 o'clock and 
briefly addressed by President-elect Keefer, and the dis- 
cussion of amendments became general and animated, 
chiefly centering on the clause proposing a student grade. 
Letters were read for and against it, and a member of the 
British Institute of Civil Engineers explained at length the 
working of the system in that society. Some members be- 
lieved that such a grade in this society would benefit both 
parties ; others, that it would harm both ; others, that it 
would be immaterial and practically inoperative ; others, 
that it would lower the dignity and reputation of the 
society and lead to ambiguity and dissatisfaction ; and 
others thought that all reasonable advantages might be 
extended and are now accessible to technical students 
without their having any connect’on with the society. 

Resolutions were finally passed commending the first 
and last amendments and disapproving the others—viz., 
those relating to the proposed student grade, and tochang- 
ing the name of the junior grade, and a committee was ap- 
pointed to suitably prepare the proposed amendments for 
presentation to the society for letter ballot. 

The Committee on Cements stated that the preparation 
of a considerable portion of the matter was delayed, and 
presented a brief report, which was accepted and commit- 
tee continued. 

A committee was appointed to arrange and recommend 
standard rain gauge observations. 

The awards of Norman Medal and Rowland Prize 
were deferred, owing to absence of some members of the 


‘committee. 


The meeting was then adjourned until evening. 
At 20 o'clock a full attendance of members. guests, and 
ladies were called to order in the hall of the Young Men's 
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Christian Association, near the society house, and Lieut. 
C. C. Rogers, U. S. N., was introduced by the chairman 
Mr. William G. Hamilton. Lieutenant Rogers was de- 
tailed by the United States Government to report on the 
condition of the Panama Canal, and, arriving at Aspin- 
wall last May, remained for several weeks a guest of M. 
De Lesseps, accompanied him in his inspection survey, 
and was afforded every courtesy and facility for investiga- 
tion by the company’s engincers and officials. 

This paper, of which a full abstract will be given in a 
future issue, was the record of these observations and 
investigations. It was illustrated by maps, profiles, and 
tables, and comprised a general description of tke canal 
proposed, located and under construction, the nature of 
the country, conditions of work and attendant obstacles ; 
stated the classification and division of work under con- 
tract, and approximate amount finished and required ; out-— 
lined the methods and enumerated the principal items of 
working plant, cost of finished construction and future 
work; described the hospitals, offices, etc., and summar- 
ized the weight of evidence as indicating that the comple- 
tion of the canal was only a question of time and money, 
about one-third of the work having been already done. A 
large number of interesting stereopticon views were shown, 
illustrating progress of work, principal machinery, houses, 
offices, landscapes, etc. 

A vote of thanks was tendered to Lieutenant Rogers, 
and meeting adjourned until 9:30 the following morning, 
when the members met at the house of the society for an 
excursion to the new Harlem bridge. 

The members met at the house of the society at 9:30 
o'clock the next morning, and proceeding to the foot of 
West Twenty-first Street, embarked on the steamer char- 
tered for the occasion, and were landed an hour later at 
High Bridge, Mr. Watts Cooke, President of the Passaic 
Bridge Company, and Mr. Myles Tierney, contractors for 
the new Harlem Bridge, received them, and, together with 
Engineers Hutton, Cooper, Bogart, Leers, and Brush and 
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heir corps of assistants, conducted them about the scene 
of so much interesting construction, which, though it 
spoke most effectively for itself in its magnitude and sim- 
plicity of detail, was more quickly and readily followed by 
their brief outline of methods and conditions, and the 
practical illustrations afforded by tne working of nearly 
all the varied and extensive mechanical plant. 

The wide platforms and stairways made the inspection 
of this work (description and sketches of which we publish 
tiis week) unusually easy. Returning to the steamer, a 
ly ich was served and very interesting sets of photographs 
of the work just inspected were presented by the con- 
tractors to the members of the society, who so soon 
exhausted the supply that a second edition was promised. 

In the evening a reception was held at the house of the 
society, the committee’s report on constitutional amend- 
ments was received and accepted, and the annual meeting 
adjourned. 

The remainder of a very pleasant evening was devoted 
to the lunch tables, conversation, and the proposal of 
toasts, responses, and speeches. 

The following members and guests were among those 
present at the annual meeting : 

William E. Worthen, Gen. George S. Greene, George S, 
Greene, Jr., William J. Haskins, Downing Vaux, Theodore 
Cooper, W. G. Hamilton, Jchn Bogart, W. H. Paine, 
F. A. Calkins, C. C. Schneider, W. W. Maclay, W. 
Howard White, S. Willett Hoag, Jr., Joseph P. Davis, 
W. H. Wiley, A. W. Trotter, A. M. Wellington, A. P. 
Boller, Josiah Briggs, J. A. Bensel, J. J. R. Croes, J. P. 
Davis, C. E. Emery, J. F. Flagg, E. B. Gosling, 
J. R. Wardlaw, E. E. Magovern, H. W. York, J. W. 
Ferguson, C. E. Jackson, J. F. Lewis, W. A. Nichols, S. 
F. Morris, O. F. Nichols, E. P. Playle, J. F. Sorzano, 
J. G. Sanderson, F. W. Skinner, J. Thomson, E. B. Van 
Winkle, A. L. Webster, G. A. Just, S$. B Downes, 
C. M. Harris, R. L. Harris, H. C. Meyer, Wiliiam Gib- 
son, Jr., Frank Waller, James Moylan, Frederick M. 
Kelley, George B. Cornell, T. D. Whistler, J. Hoehn, 
Jr., R. Hering, D. McN. Stauffer, F. R. Hutton, F. A. 
Lovecraft, A. P. Trautwine, Charles Hewitt, S. Stevens, 
B. S. Church, Frederick S. Cook, New York; G. Lin- 
denthal, Pittsburg, Pa.; T. H. McKenzie, Southington, 
Conn.; F. W. Whitlock, Waterbury, Conn.; G. Leverich, 
A. G. Brinckerhoff, H. W. Brinckerhoff, Dickinson 
Macallister, Albert Lucius, Brooklyn; W. A. Smith, 
Brooklyn; E. E. R. Tratman, Brooklyn; E. S. 
Gould, Scranton, Pa.; P. Roberts, Jr., Philadelphia, Pa.; 
G. S. Rene, A. Fteley, E, P. Frost, II. Wemley, J. H. 
Stack, S. F. Olney, N. J. Belton; G. B. Nicholson, 
Cinc:nnati; C. Fischer, Trenton; M. Merriman, Beth- 
lehem, Pa.; R. Moore, St. Louis, Mo.; J. Owen, New- 
ark; A. B. Paine, Poughkeepsie; W. H. Baker, Fitch- 
burg, Mass.; G. B. Francis, Providence, R. J.; E. Blors- 
ton, Providence, R. I.; G. C. Tingley, Providence, R. J.; 
W. Stow, Providence, R. I.; T. F. Brendlinger, Potts- 
ville, Pa.; IJ. F. Bonney, Montreal; C. E. Goad, Mon- 
treal; T. A. Peterson, Montreal; J. W. Bacon, Danbury, 
Conn.; W.F. Booth, Poughkeepsie, N. Y.; A. F. Noyes, 
West Newton, Mass.; A. Pou, Talbotton, Ga.; R. J. Pratt, 
Albany, N. Y.; P.C. Rickett, Troy, N. Y.; B. Reece, 
Toledo, O.; W. A. Sweet, Syracuse; O. T. Whitford, 
Syracuse ; G. W. Shaw, Louisville, Ky.; J. P. Snow, 
Woonsocket, R. I.; D. J. Whittemore, Milwaukee, Wis.: 
A. M. Connett, South Orange, N. J.: Robert Cartwright, 
Rochester, N. Y.; J. J. Fanning, Minneapclis, Minn.;: 
D. Fitzgerald, Brookline, Mass.; W. L. Goodrich, Leo- 
minster, Mass.; H. H. Gladding, New Haven; A. B. 
Hill, New Haven; W. M. Ilughes, Cleveland, O.; A. 
Haviland, San Antonio, Tex,; S.S. Haight, West Farms, 
N. Y.; C. W. Hunt, New Rochelle, N. Y.: E. W. Howe, 
Boston, Mass.; F. O. Whitney, Boston, Mass.; T. C. 
Keefer, Ottawa; A. W. Locke, North Adams, Mass.: 
W.H. Burr. Phoenixville, Pa.; Charles B. Brush, Hoboken, 
N. J.; F. Collingwood. Elizabeth, N. J.; Mendes Cohen, 
Baltimore: D. D. Clarke, Tacoma, W. T.: E. L. Cor- 
thell, Chicago; J. J. Schaefer, Newark, N. J. 


THE BOSTON SOCIETY OF CIVIL ENGINEERS. 

THE monthly meeting of the Boston Society of Civil 
Engineers was held January 18, President L. F. Rice in 
the chair, thirty-one members and eight visitors present. 
Mr. Jerome Sondericker read a paper entitled ‘‘An Inves- 
tigation as to How to Test the Strength of Cements,” 
showing portions of apparatus used in experiments at the 
Institute of Technoiogy. 
several members of the society. 


i THE ENGINEERS’ 


SOCIETY OF WESTERN 
PENNSYGVANIA. 

THE eighth annual meeting of the Engineers’ Society 
of Western Pennsylvania was held at Pittsburg on Janu- 
ary 17, 1888. The Treasurer reported total receipts, 
$1,469.50, and total disbursements $1,614.12; leaving a 
balance of $161.69. 

The Secretary reported that there were admitted during 
the year 1887, 39 members, and that the scciety had lost 
from various causes 13 members, leaving a total member- 
ship of 330—a net increase of 26 over last year. During 
the year ten regular meetings were held. 

Mr. Alexander Dempster, the retiring President, read an 
address containing a résumé of the work of the society 
during the past year and urging active work for the com- 
ing year, after which the society elected the following 
officers: As President, Alexander Dempster; as Vice- 
President, two years, W. L. Scaife; as Directors, two 
years, T. P. Roberts, Charles Davis; as Treasurer, A. E. 
“rost ; as Secretary, S. M. Wickersham. 

This concluded the business of the annual meeting. 
In the regular monthly meeting ten new members were 
added. A paper was read by Mr. Thomas J. Bray on ‘‘ The 
Manufacture of Welded-Steel Tubing,” of which an ab- 
stract with the discussion will be given in a later issue. 


THE NATIONAL ASSOCIATION 
ENGINEERS. 

THE National Association of Marine Engineers met at 
Milwaukee, January 9, 1888. Among other business the 
resolution touching on too little help in the engine-room 
ot lake steamers was amended to include ocean steamers, 
and was referred to the Committee on Legislation, who will 
bring the matter before the Board of Marine Underwriters. 
A committee of three, consisting of National Secretary 
Harris, National Treasurer Galway, and Representative 
Uhler, was appointed to revise the constitution, and the 
following resolution was adopted: 


** Resolved, That the greetings of the National Associa- 
tion be and are hereby extended to the National American 
Shipping and Industrial League, soon to hold its annual 
session in Washington, and that it is the sense of the 
National Association that some measure is needed to fos- 
ter and encourage increased shipping facilities, not only 
upon the high seas, but upon inland rivers and lakes. Our 
rivers and harbors need improvements, our seagoing ship- 
ping needs that protection that will enable American ships 
to compete with alien tonnage.” 


The committee representing the resolution was James 
H. Harris, of St. Louis, Joseph I. Kroch, of Milwaukee, 
and Ancrew Gaul, of New York. 

The association adjourned on the 13th inst. to meet in 
Baltimore on the second Tuesday of January, 1889. 


OF MARINE 


ENGINEERS’ CLUB OF KANSAS CITY. 

A REGULAR meeting of the club was held in the club 
room January g. 1888. There were twenty members and 
five visitors present. The minutes of the annual meeting 
and of the meeting of the Executive Committee were read 
and approved. 

The following officers were elected for 1888 : President 
William B. Knight; Vice President, Octave Chanute: 
Directors, ©. F. Wynne and William H. Breithaupt ; 
Secretary, Treasurer, and Librarian, Kenneth Allen. 

Mr. Frederick B. Tuttle was elected amember. It was 
voted to ballot for the following amendment to Section 2 
of the By-Laws : In place of ‘‘ The annual dues shall be 
eight dollars ($8) for members and seven dollars ($7) for 
associate members and associates” for the word ‘‘seven ” 
substitute ‘* five.” 

The resignation of the Treasurer, to take-effect at the 
next regular meeting, was accepted. — 

The Secretary read a communication to the Committee 
on National Public Works from Mr. John Eisenmann, 
Secretary of the Council, and presented for Mr.W. D. Jen- 
kins a handsome framed photograph of the C. M. & St. P. 
Railway bridge over the Missouri at Randolph, and for 
Prof. J. M. Johnson, of St. Louis, a copy of his ‘* Theory 
and Practice of Surveying.” 

The President then read his annual address, after which 
the meeting adjourned. 

After the meeting the club repaired to the Brunswick 
Hotel, where an excellent supper was served to 22 mem- 
bers and four invited guests. ‘That the affair was thor- 
oughly enjoyed by all present may be inferred by the 
difficulty encountered in passing numerous motions to 


_ adjourn. 
The question was discussed by | 


It is hoped that the annual supper may become a regular 
feature of the club. 


‘ 
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THE NIAGARA CANAL PROJECT. 


PRESS dispatches state that the old plan to build a canal 
around Niagara Falls has been revived by a bill introduced 
in Congress by Representative N. W. Nutting, of the 
Oswego district, ‘‘to create navigable ways between 
Lake Erie and Lake Ontario.” This bill passed the 
House as far back as 1862 or 1863, but failed then to 
become a law. The canal, according to surveys which 
have been made, will onlv be six miles In length, and will 
not cost more than eleven or twelve million doliars. The 
value of the canal as a water-power would, it is expected, 
pay for its cost in a very short time. 





PERSONAL. 


ARCHITECT G. B. Ferry, of 


Milwaukee, is danger- 
ously ill. 


ARCHITECT E. T. M1Ix, of Milwaukee, who has been 
suffering from congestion of the lungs, will spend the 
winter in Mexico. 


EDMUND M. WHEELWRIGHT and Parkman B. Haven, 
architects, of Boston, have become associated, their office 
being 6 Beacon Street. 


Dr. Joun S. Bittincs, LL.D. (Edinb.), Surgeon, 
U. S. A., is to deliver a course of lectures before the 
Lowell Lecture Association of Boston. 


Mr. J. F. O’RourKE, M. Am. Soc. C. E., left this 
week for Laredo, Tex., to take charge of placing founda. 
tion for new bridge of the Mexican National Railroad 
crossing the Rio Grande River, to be built by the Union 
Bridge Co. 


MR. BENJAMIN F. CRANE, civil engineer. died in this 
city this week at the age of 71. He was born in Saratoga 
County and was connected ina professional way with the 
Croton Aqueduct, Erie Canal, New York Central Rail- 
road, and was the first superintendent of Central Park. 


G. W. McNuLtTy, C. E., of this city, still remains at 
Niagara Falls prosecuting the renewal of the long-span 
Suspension Bridge there. The work progresses despite 
the severe conditions of temperature and _ location (com- 
pletely enveloped by spray-saturated air), and they are 
about ready to set anchor-bars. 


CHARLES H. FISHER, Chief Engineer of the New 
York Central and Hudson River Railroad, died January 
18, in New York City. 

The deceased was born in Lansingburg, N. Y., in 1835. 
His initiative labors were on the Racine and Janesville 
Railroad in Wisconsin, and later he was connected with 
the State Engineer’s staff of New York, and was engaged 
in the work of constructing the Erie Canal. He entered 
the employ of the New York Central and Hudson River 
Road :n 1860, and in 1848 he occupied the position of first 
ass‘stant engineer, but resigned to take the position of 
chief engineer of the Lake Ontario Shore Road running 
from Oswego to Suspension Bridge. 

On the Ist of January, 1869, Mr. Fisher was appointed 
chief engineer of the New York Central Road, and had 
charge of all the engineering work on that road until two 
years ago, when he was compelled to retire from active 
work on account of failing health. The deceased was 2 
member of the American Society of Civil Engineers. 


RICHARD EDWARD EMERSON BUTTERWORTH, C. E., 
of Grand Rapids, Mich., died in that city on the 17th 
inst., from the effects of a stroke of paralysis with which 
he was stricken a few days previous. 

Mr. Emerson was born in 1806 at Port Antonio, Island 
of Jamaica, British West Indies, and was the son of a cap- 
tain in the British Army and commandant of Fort George. 

He was educated in England, and choosing the profes- 
sion of a civil engineer, placed himseif under the tuition 
of William Nicholson, of Manchester. He recalled the 
construction in 18300f the first locomotive engine—George 
Stephenson’s ‘‘ Rocket "—and was one of the party which 
rode upon it on its trial trip. For several years he was 
engaged at Manchester in the manufacture of cotton, but 
later settled in the United States. In 1875 he made the 
pumping-engines and machinery for the Grand Rapids 
water-works, and was also identified with similar under- 

n different parts of the country. 








CONTRACTING 





ARCHITECTURAL COMPETITIONS. 


Coxrvumnsia, S. C.—At a recent meeting of 
the Commissioners for the completion of the 
State House, held in this city, the Secretary 
of the Commission was directed to advertise 
the fact that on or before the rst of February, 
the State House Commission will receive ap- 
plications for the position of Resident Super- 
intendent Architect for carrying on the work 
on the State House, that such application must 
be accompanied by ample eredentials both as 
to character and competency of the applicant. 
In accordance with the above resolution, all 
applications for the position of ‘‘ Resident 
Superintendent” must be filed by the rst day 
of February prox. J.S. Verner is Comptroller- 
General and Secretary of the Commission. 


RicHMOND, VA.—Plans are wanted by the 
Masonic Temple Association, of this city. for 
a Masonic Temple. ‘Ihe Association will 
receive competitive plans from architects, and 
will paythe sum of $3,000 for the plans 
adopted. A scheduleof instructions to archi- 
tects and any other information can be had by 
addressing the Treasurer of the Association, 
W’. B. Isaacs, this city. 


LANSING, MtcH.—The Methodist Episco- 
pal Society of this place wants plans for a 
church to cost $25,000. For full information 
address B. F. Hall, Chairman Building Com- 
mittee, this city. 


ARCHITECTS have not yet been selected for 
new Y. M.C. A. buildings at Newark, N. J., 
Trenton, N. J., Bangor, Me., Wilkesbarre, 
Pa., and Canton, O. Also for an Odd Fel- 
lows’ temple at Findlay, O. 


W'ARRENSBURG, Mo.—Plans are wanted in 
this city for « court-house, to cost $60,000, for 
Johnson County. Address the County Clerk 
at this place. 


LINCOLN, NEB.—Plans are wanted at Lin- 
coln,. Neb., for a new court-house for Lancas- 
ter County, to cost $200,000. The plans 
recently selected have been rejected, as bids 
submitted according to them exceeded the 
amount of the appropriation by $50,000. 


PLAINWELL, MicH.—Plans are wanted by 
the officials of Allegan County for a court- 
house, to cost from $50,000 to $75,000. A 
committee has been appointed to prepare a 
schedule of instructions to architects who may 
desire to submit plans in competition, who 
will report at the January meeting of the 
board. John Crispe, chairman of the board, 
Plainwell, Mich., will give any desired infor- 
mation. 





For works for which proposals are reauested see also 


the ** Proposal Column.” pages i-iv-v-vii-viii-127. 
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A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 
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MIDDLETOWN, N. Y.—Carroll Phillips 
Bassett, C. E.. of Newark, N. J., is planning 
an improved sewerage system for this place. 


READING, Pa.—Concerning the report that 


this city was to issue bonds in the sum of . 


$300,000 to improve its water-works system, 
our correspoudent writes as follows : ‘* At this 
time nothing has been done except to present 
a report upon the necessity of having an addi- 
tional supply, to councils, and a resolution to 
authorize a vote of the people upon the ques- 
tion of increasing the indebtedness of the city 
$300,000, or as much as is necessary, for the 
purpose of increasing the city water-sucply. 
‘The resolution has passed Select Branch on 
the oth inst., but has not yet been reached in 
Common Branch ”’ 


NevapDa City, CAL.—Concerning the re 
port that the water-works here were to be im- 
proved, our correspondent writes : ‘‘ No steps 
have yet been taken toward the improvement 
of the city water-works. Some time ago it 
was proposed to increase the storage capacity 
by enlarging the reservoirs and to put in larger 
mains, but nothing has been done as yet. The 
water-works that supply this city are owned by 
a private corporation.” 


CANON City, CoL.—Our correspondent 
writes: ‘* The State is making preparation to 
put in water-works for the prison, but Eas not 
made any contracts yet, only to obtain lumber. 
Will give any further information when I can.” 


KANSAS CiTY, Mo.—Considerable money 
is 1o be expended in this city in extending the 
sewerage system. Contracts will be let dur- 
ing February. 

LEAVENWORTH, KAN.—AIl the bids for 
the 700,000-gallon pumping-engine have been 
declared excessive, and the Leavenworth 
Water Company has decided to advertise for 
new ones, to be opened February 20. 


FRANKFORT, MicH.—Concerning the elec- 
tion on the water-works question here, our 
correspondent writes, under date of January 
11, as follows: ‘*‘ Water-works carried by fifty 
majority yesterday. Great rejoicing to-day.” 


WALTHAM, MASsS.—Concerning the pro- 
jected sewerage system for this city, our cor- 
respondent writes as follows: ** Ihe subject 
of the diposition of our sewerage Is being con- 
sidered by a commission composed or our own 
citizens. The general plan of mains and lfat- 
erals in the city is already practically adopted, 
and as soon as the method of disposal is de- 
termined will undoubtedly be commenced.” 


SIDNEY, O.-~Our correspondent writes trom 
this place as follows: ‘‘On the 3d of this 
month we voted for issuing $60,000 additional 
water-works bonds tv improve our water- 
supply and it was carried. We want a com- 
petent eng.neer to prepare plans, specifications, 
and estimates, and when all is ready will ad- 
vertise and let. We think of putting in a new 
steam plant, double sets of machinery,tu be 
wells, and about four miles of new pipe and 
revise the old pipe.”’ 


OCALA, FLA. — Concerning water-works 
matters here, our correspondent writes as 
follows: ** Contract and agreement made with 
Jeter & Boardman, of Brunswick, Ga., to put 
14 works and supply city with 50 hydrants on 
streets for $2,500 per year for 25 years.” 


JeERsEY City, N. J.—Our correspgndent, 
on inquiry concerning water-works matters 
here, writes as follows: ‘* No steps are being 
taken at present to improve the water-supply. 
Will inform you when any are taken.” 


Jamaica, L. J.—The Jamaica Water-Sup- 
ply Company, having just completed its plant 
in the above village, has made application to 
the Town Board for permission to lay pipes 
through this town and furnish water from 
flowing wells, under a pressure of 50 pounds 
to the square inch, or equal to 150 feet head. 
The application will be considered py the 
Board. 


BOWLING GREEN, O.—The water-works 
question, which has been agitated here for 
several months, was settled at the polls on the 
16th inst., and the system isto be built at once. 
Messrs. Ferris & Holliday, of Jersey City, 
N.J., have received the contract and are 
already making arrangements to begin opera- 
tions. 
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BRIDGES. 


AYLMER, CAN.—Concerning the published 
report that two new bridges were to be erected 
here, our correspondent writes as follows: 
‘* Both bridges have been built, one a Queen, 
the other a Howe truss ; both wooden.” 

| 


JEFFERSONVILLE, IND.— Concerning the 
reported erection of a bridge from this city to 
Louisville. Ky., our correspondent writes as 
follows: ‘‘ This city, under the constitution 
of the State, can take no step in a pecuniary 
way tu construct the bridge, its debt now be. 
ing over the limit. We are waiting now for 
certain legislation in Kentucky before pushing 
the enterprise, which will be procured in a few 
weeks, the Legislature being now in session. 
There is no doubt in the minds of the incor- 
porators about the speedy completion of the 
work,” 


SUFFIELD, CONN.—The Berlin Iron Bridge 
Co., of East Bertin, Conn., has been awarded 
the contract for building two iron bridges for 
thistown. The prices are as follows: Stoney 
Brook bridge, 75 feet, $1,550; Oil Mill, 128 
feet, $2,950. 


MILWAUKEE, Wi1s.—A bridge will be built 
across the North Menomonee Canal at Mus- 
kego Avenue that. will cost $40,000. 


WESTFIELD, MAss.—Concerning the report 
that several bridges were to be erected at this 
place, our correspondent writes: ‘‘ No steps 
taken as yet; the bridges will probably be 
built by the New Haven and Northampton 
Railroad Company, as they are the proper 

arties to Co so, and information desired may 

e better obtained of them.” 


RAILROADS, CANALS, ETC. 


WHEELING, W. VA.—It is reported that 
the Wheeling and Harrisonburg Kailroad will 
build a line from this city to Bowerstown, O.; 
also that depots will be erected in this city. 
E-x-Senator J. M. Camden can furnish details. 


RICHMOND, N. Y.—A street railway is to 
be built here. The Board of Trustees can 
give details. 


-PLATTSMOUTH, NeEB.— The Plattsmouth 
Belt Line Company has incorporated, and will 
build a belt line around the city, to cost 
$1,000,000. Nathan Shilton will give details. 


Quincy, MAss.—-John Quincy Adams, of 
this city, and Arthur Burman, of Boston, 


Mass., are at the head of a project to build a 


street railway in this city. 


NEBRASKA CITY, NEB.—A street-railway 
is to be constructed here. S. H. H. Clark 


can give full details. 


GAS AND ELECTRIC-LIGHTING. 


THREE RIVERS, MicH.—An electric-light 
plant is wanted here. Address the Town 


Clerk. 


OCALA, FLA.—Our correspondent writes 
from here concerning gas-works: ‘‘ Work 
going on; tower complete ; well will be sunk 
soon and pipe laid.” 


WILLIAMSPORT, PA.—The Home Edison 
Electric Light Co. is erecting poles through- 
out the entire city for illuminating purposes 
to be paid for by individual subscription, 
pending the action of Councils. 


MILWAUKEF, W1Is.—The question of light- 
ing the court-house with electricity instead of 
ge is attracting the attention of some of the 

embers of the Board of Supervisors. Ad- 


dress Fred Wilkins, County Clerk. 


PEABODY, MASs.—This place is to be lighted 
by electricity. : 


Owosso, MicH.—It is reported that an 
electric-light plant is to be established here. 


POTTSTOWN, Pa.—Herman Wells is re- 
ported to be at the head of a scheme to intro- 
duce an electric-light system in this place. 


Ouray. CoL.—An electric light plant is to 
be established here in the spring. 


Troy, N. Y.—It is rumored that the gas- 
light company will substitute electricity for 
gas. 


WARREN, R. I.—A movement is on foot 
here for electric lighting the town. Address 


Theodore Warren. 


NEws DEPARTMENT. 


ee ee ee eee 


SEWARD, NEB.—The Electric Light and 
Power Company, with a capital of $10,000, 
has been incorporated, and will erect a plant. 
John Cattle is interested. 


STREET WORK AND PAVING. 


East SAGINAW, MICH.—Tohn J. Granville,. 


City Engineer at this place, writes us, under 
date of January 16, as follows: ‘ Plans, pro- 
files, and estimates for paving about three 
miles of streets with sapless cedar blocks have 
been prepared and submitted to the board for 
consideration. ‘Ihe total amount of paving 
will amount, in the aggregate, to 500,c00 
square yards. In addition to this 3.000 lineal 
feet of macadamized roaa has been ordered. 
Proposals for this work will probably be so- 
licited in a week or two. 

‘* This citv has constructed during the past 
year 23,752 feet or 4% miles of sewers, cost- 


ing $101,926.59. Of this amount 7,4c3 feet, 


or 1.4 miles, were 12, 15, and 18 inch pipe 
sewers, and 16,349 feet, or 3.1 miles, were 
brick sewers, ranging in size from a 20x30 
egg-shape to a 6'4-foot circular,”’ 


MARINE City, Micu.—An election will be 
held in this city, February 6, to decide the 
question of issuing bonds in the sum of $ro,- 
ooo for improvements. 


BIDS OPENED. 


NASHVILLE, TENN.—Synopsis of bids for 
furnishing 1,150 feet of 8-inch pipe and 1,150 
feet of 6-inch pipe, opened January 10 by 
George Reyer, Superintendent of Water- 
Works: R. D. Wood & Co., Philadelphia, 
Pa., 1,150 feet 8-inch, $32.90; 1,150 feet 6- 
inch, $32.90; Shickle, Harrison & Howard, 
St. Louis, $32.40, $32.40: Dennis Long & Co., 
Louisville, Ky., $31, $31; H. S. Jackson & 
Co., Nashville, Tenn., $30.50, $30.50; South 
Pittsburg Pipe Co., South Pittsburg, Tenn., 
$30.45, $30.45. 


Dover, N. H.—The contract for the new 
county jail has been awarded to the Pauly 
Jail Building & Manufacturing Company of 
St. Louis ; price, $26,000. 


ALLEGHENY,PA.—The contracts for the iron 
mains or conduits, to connect the proposed 
new water service, have been awarded to the 
Wallen Manufacturing Company for nearly 


_ $40,000. The water will be carried in iron 


pipes through the district in which it inight be 
contaminated. The pioposed new reservoir 
will be thirty feet higher than ‘Tivoli Lake, 
and will be known as the distribution reser- 
voir. 


SAN FRANCISCO, CAL.—Synopsis of bids 
for furnishing 15 cast-iron columns and one 
tier of rolled iron joists (contract No. 3); also 
to complete the iron steps leading to the col- 
onnade of the Hall of Records (contract No s) 
were received and opened January 5 by 
J. T. Washington, Secretary Board of City 
HalJ] Commissioners : 

Jqhn Sheedy, contract No. 5, $5,987. 

M. J. Healy & Co., contract No. 5, $8. 000. 

Deagan & Oxford, contract No. 5, $5,528. 

Reese Llewellyn, contract No. 3, $36,700. 

McGowan & Butler, contract No. 5, $7,615. 

Savage, Sons & Co., contract No. 3, $40.- 
000. 

Sims & Morris, contract No. 3, $37,500. 

O'Connell & Lewis, contract No. 3, $34.- 


MERRIITON, ONT., CAN.—Synopsis of bids 
for furnishing about 750 tons of cast-iron 
water-pipe and a quantity of special castings, 
opened January 10 by R. Clark, Secretary 
Water Commissioners: Alex. Gartshcre, Hiam- 
ilton, Ont., 14, 12, 10, 8, and q inch pipe, 
$38.08 per grosston of 2,240 lbs. ; specials, 
$2.75 per1oolbs. St. Lawrence Foundry Co., 
Toronto, 14, 12, 10, §, and 4 inch pipe, $39.30 
per gross ton of 2,240 Ibs. ; specials, $3 per 
Too Ibs. All on tracks, Merritton, Ont. Con- 
tract awarded to Alex. Gartshore, of Hamilton, 


Ont. 


CHARLESTON, S. C.—Synopsis of bids for 
furnishing iron castings to the Street Depert- 
ment to be used during the year 1888, opened 
January q by the Committee on Streets: 
Michael Kelly, Charlestcn, S. C., 2.6c. per Ib.; 
Charleston Iron-Works, 2.7c. per lb. Bid 
awarded to Michael Kelly at 2.6c. per Ib. 
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SANTA ROSA, CAL.—Synopsis of bids for 
constructing sewers and supplying 7,150 feet 
of vitrified pipe, opened January 3 by C. A. 
Hoffer, City Clerk : 

Section 1. Third Street—John Hagan, Ala- 
meda, $2,007, received contract; W. J. 
Schmidt, Berkeley, $2.726.45 ; Thomas Doyle, 
San Jose, $2,790; Jeffres & Murphy. San 
Francisco, $2.333 : King & Wener, San Jose, 
$2,400; J. R. Carpenter, San Francisco, 
$2,260; J. D. Sullivan, San Francisco, $2,300 ; 
A. McBean, San Francisco, $2,968. 

Section 2. Fifth Streetr—W. J. Schmidt, 
Berkelev, $3,074.45; ‘Thomas Dovle, San 
Jose, $3,159; Jeffres & Murphy, San Fran- 
cisco, $2,663: King & Werner, San Jose, 
$2.980° J. R. Carpenter, San Francisco, $2,- 
gac; J. D. Sullivan, San Francisco, $2,900; 
A. McBean, San Francisco, §3.254; John 
flagan, Alameda, $2.274; received contract. 

Contractor furnishes everything and pays 
for it out of his contract. Said sewers are 
paid for by the city out of general fund. 


KALAMAZOO, MICH.—Synopsis of bids for 
18,000 feet cast-iron pipe, in different size and 
weight, 55 valves and 25 hydrants, opened 
January 11 by Chauncey Strong, City Clerk. 
~ Bidders: Addyston Pipe and Steel Com- 
pany. Cincinnati, iron pipe per ton, all sizes, 
$96.45: special castings 2.3 cents. 

New Philadelphia, O , Pipe-Works Com- 
pany, pipe, $29.50, specials 2% cents per 
ound. 

. Shickle. Harrison & Howard Iron Compiny, 
St. Louis, pipe $29.50, specials 23f cents per 
pound. 

Lake Shore Foundry. 
#26 85 : specials 2% cents 

Detroit Pipe and Foundry Company, De- 
truit, 20 and 24 inch pipe $27. 14; 6 and ¥ inch 
pipe $27.43. aad 

Meliert Foundry and Machine Company, 
Limited, Reading. Pa.. 20 and 24 inch pipe 
$32; Oand 3 inch $33. 

Camden Iron-Works, Camden, N. J.. 20 
and 24-inch pipe. $29 25; 8-inch, $30.45; 6- 
inch, $30.95: specials. 3 cents. 

Warren Foundry and Machine Company, 
New York City, 24-inch, $30.45; 20-inch, 
#31.50:; 6 and 8 inch, $33 50. 

Dennis Long & Co., Louisville, 24 and 20 
inch, $27; 6 and 8 inch, $27.75; specials 2% 
cents. 

Valves and Hydrants.—Mellert Foundry and 
Machine Company, Limited, Reading, Pa., 
hydrants, $27 each; 4. 6, and 8 inch valves, at 
$10, $15, and $20 each. 

Florence Tron-Wourks, Florence, N. J., hy- 
drants, $28: valves. €9.75, $13.95, and $23.20. 

James B. Clow & Co, Chicago, hydrants, 
$27.49; valves. $8.70, $12.70, and $22.60. 

Galvin Brass and Iron Works, Detroit, hy- 
drants, $27 for the Galvin and $30 for Galvin- 
Mathew; valves, $8.50, $13, and $20, 

I. S. Cassin & Co., Philadelphia, hydrants, 
$30.25; valves, ¥9.25, $13.75, and G2t. 

Jonson Foundry and Machine Company, 
New York, hydrants, $36.50; valves, $11, $15, 
and $22.50. 

Peet Valve Companv, Boston, valves. $8.75, 
$13.25, and $22. 

Daniel Kennedy, New York, valves, $3.60, 
$13.25, and $22. 

James Flower & Bros., hydrants, $26.50; 
valves, $8, $12. $18. 

Walter S. Payne & Co., Fostoria, O., hy- 
drants, $45; valves, $8.50, $13.75, $20.° 

Chapman Valve Manufacturing Company, 
Indian Orchard, Mass., hydrants, $28.43; 
valves, $9.40. $14.60, $21.66. 

Whittier Machine Company, Boston, hy- 
drants, $26.75: valves, $8, $13.25. $20.25. 

National Tube-Works Company, Chicago, 
hydrants, $30.40; valves, $8.75, $14. $21, 

Crane Bros. Manufacturing Company, Chi- 
ago, hydrants, $24; valves, $8, $12? $20 

Richard Beaumont, Kankakee, Ili.. hydrants, 
$25. 

Bourman Copper and Brass Works, Cincin- 
nati, hydrants, $28.50; valves, $8.50, $13.85, 
$21.50. 


Cleveland, pipe 


FRANKLIN, O.—Synopsis of bids for fur- 
nishing pipe, castings, etc., opened January 
13 by William Michael, of the Board of 
Water-Works Trustees : 

Ohio Pipe Co., Columbus, O., $27.83 per 
ton, f. vu. b. Franklin, Warren Co., O. 

New Philadelphia Pipe Co., New Philadel- 
phia, O., $27.24. 

Dennis Long & Co., Louisville, Ky., $33. 

Shickle, Stuart & Howard, St. Louis, Mo., 
$33.80. 

R. D. Wood & Co., Philadelphia, Pa., 10- 
inch, $30.34; 6 and 8 inch, $30.78; 4-inch, 
$32.12. 

k. G. Houston, Cincinnati, O., $30. 
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Shickle, Harrison & Howard, St. Louis, 
special casting, 3c. per pound; special flange 
pipe, 4.2c. 

Dennis Long & Co., Louisville, Ky., 3c. 

R. D. Wood, Philadelphia, Pa., 3¢. 

R. G. Houston, Cincinnati, 2'4c; 23¢c. 

Ohio Pipe Co., Columbus, O., 2%c; 3 %c. 

New Philadelphia Pipe. Co., New Philadel- 
phia, O., 24%c: 3\. 

Allf. o. b. Cars, Franklin, Warren Co., O. 

McKeEEsport, Pa.—The contract for build- 
ing the McKeesport and Bellevernon Railroad 
has been awarded to Messrs Drake & Stratton, 
of Pittsburg, Pa. 


GOVERNMENT WORK. 


WICHITA, KAN.—Synopsis of bids for labor 
and material for the superstructure and com. 
pletion of the Court-Elouse and Post-Office, 
opened January 10 by the Supervising Archi- 
tect of the [reasury Department : 
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PHILADELPHIA, PA.—The bids for docking, 
calking. and resheathing U. 8. Lightship No. 
45, opened January fo, 1888, at U.S. Light- 
heuse Inspectors’ Office in Philadelphia, 
were: Jackson Sharp Co., of Wilmingt®, 
Del., $2.510; Pusey-Jones Co., $2,650; 
Enoch Moore, $2,565. . 

WASHINGTON, D. C.—Synopsis of bids for 
200 galvanized shelves, 12°x8, and 50 
15°x83%', for Treasury Department, office of 
Comptroller of Currency, opened January 16 
by the Supervising Architect of the lreasury 
Department: William O'Donnell, $47.50; 
Morgan, Thomas & Co., $47.50; O. L. Wolf- 
steinerk & Co., $55; Maryland Galvanized 
Works, $68.75 ; John G. Hetzell & Son, $72; 
Keen & Hagerty, $75; John W. Geddes, 
$78.50. 

WASHINGTON, D. C.—Synopsis for bids 
for heating apparatus for new silver vault at 
the U.S. Vreasury Building. opened January 
14 by the Supervising Architect of the Treas- 
ury Department : ‘Thomas Somerville & Sons, 
$374; Johnson & Morris, $315. 


PROPOSALS. 


(Continued from page vii.) 


18TH OF JANUARY. 1888. 


GEALED PROPOSALS will he received at the office 
of the Supervising Architect of the U. S. ‘lreasury 
Department at Washington. D. C., and opened at 2 
p. M. the rath day of February, 1828, for supplyin 
and puttiny in place complete, in the Court-House cad 
Post-Office bu:lding at New Albanvy,Ind.,a low-preseure 
return-circulation steam-heating and ventilating ap- 
paratus. Each prop.sal must be accompanied by a 
certified check for $200, made payable to the order of 
the Treasurer of the United States. ‘lhe right to re- 
ject avy bids 1s res ‘rved. The drawings and svecifica- 
tion can be obtained by applying to this office, the 
office of the Superintendent, or at the Burlders’ Ex- 
changes, at Philadelphia. Pa.: Cincinnati. O.; Pitts- 
burg, Pa.; Milwaukee. Wis : Indianapolis, Ind.; C’eve- 
land. O.. and Detroit, Mich.;: the M-chanics’ and 
Traders’ Exchange, New York, N. Y.; the Mechanics’ 
Exchange, St. Louis, Mo.; the Burlders’ and Traders’ 
Exchanges, Karsas City, Mo., and Chicago, Ill.,and 
the Pe:-manent Exhibit and Fxchange, Chicage. "1. 
(Signed) WILL. A. FRERET, Supervis:ng Architect. 





TO BUILDERS.—Office of Light-House F.ngi- 
neer, Tenth and Fleventh Districts, No. 311 Wood- 
ward Avenue, Detroit, Mich , January 20, 1888. Pro- 
posals will be received at this office until 2 o’clock Pp. M. 
of hionday, the 2oth day of February. 1888, for fur- 
nishing the materials and labor of all! kinds uecessary 
for taking down and rebuilding Skilligallee Light- 
House Tower. Plans, epecifications, forms of proposal, 
and other information may b: obtatned on application 
to thisoffice. The right is reserved to reject any or 
all birds, and to waive any defects. S. M. MANS- 
FiFL, Major of Engineers, Bvt. Lt. Col., U. S. A.. 
Light-House Engineer. 9 





BRICK SCHOOL HOUSE.—Proposals are wanted 
at West Superior, Wis., until February ro, for the 
erection ot a brick school house. Address H. H. 
Grace, Director, Board of Education. 


ELECTRIC LIGHTING.—Proposals are wanted at 
Cincinrat.,O., unt:l January 30, for the lighting of 
certain poations of the city by electrcity for one yrar 
from date of contract, according to specification. Ad- 
dress E..win Henderson, City Clerk. 


LEAD PIPE, ETC.— Proposals are wanted at New- 
port, Ky.. until February 6, tor furrishing lead pipe 
and solder, stop and service cocks, stop. cock boxes and 
stoneware drain pipe in such quantities as may be 
required until January ar, 1889. Address B. R. 
Morton, Superintendent Water-Works. 


DREDGING --Proposals are wanted at New York 
City, until January 3t, for doing the work of dredg‘ng 
and removing trom Mott Haven Canal 15 443 cubic 
yards of mud and deposit, more or les<, with price per 
cubic vard: also price forthe job. Address James C. 
Bavles, Presider.t Health Department. 


BUILDING PIER.—Proposals are wanted at New 
York City until January 27 for removing the existing 
pier at the fout of West Thirty-eighth Street, and for 
prepariny for and building a new wooden pier and ap- 
proach at the foot of said street, and for repairing the 
existing crib-bulkhead thereat. Addres¢ the Depart- 
ment ot Docks, Pier 1, North River. 


WATER-WORKS.—Proposals are wanted at Joliet, 
Til,, unt Februarv 1, for the construction of arpa 
mile system of water-works. Address Mayor Jonn 
Pa'ge. 


HEATING AND VENTILATING APPA- 
RATUS.—Proposals are wanted at Cleveland, U., 
uttil January 23, for the heating ard ventilat.ng of a 
hospital building. Address Messrs. Lehman & 
Schmitt, Architects, Room 31, Benedict Block, Cleve- 
land, Q. 


STEAM-HEATING. — Proposals are wanted at 
Washington, D. C., untii February 12, for supplying 
and putting in place, complete, in the Court-House 
and Post office at New Albany, Ind., a low-pressure 
return-circulation steam-heating and ventilating ap- 
paratus. Address Will A Frecet, Supervising Archi- 
tect of the Treasury Department. 


BUILDING ARMORY.—Proposals are wanted at 
New York City until January 30, for furnishing ma- 
terials and performing the work in theerection of an 
arinory buildi.g on Fourth Avenue, extending from 
Ninety-fourth to Noinety-fifth Street. Address the 
Armory Board, ** Staats Zeitung”’ Building. 


MASONRY WORK.—Proposals are wanted at New 
York City, unt] January 30. for furnishing materials 
and performing masonry work in the erection of an 
armory building on Fourth Avenue, extending from 
Ninety-fourth to Ninety-fifth Street. Address the 
Armory Board, ‘* Staats Zeitung ’’ Building. 


CAST-IRON WATER-PIPE.—Proposalsare wanted 
at Rochester, N. Y., until January 27, for furn'shing 
4c7 tons straight p pe, 10.000 pounds special cast'ngs, 
etc.. according to specifications. Addiess Thomas J. 
Neville, Clerk of # xecutive Board. 


ADDITION TO SCHOOI..—Proposals are wanted 
at Brockoort, N. Y., until February 9, for the erection 
of an add tion to the Stste Normal School in this city. 
Address Dayton S. Morgan, President Local Board, 
State Normal School, Brockport, N. Y. 


STREET LIGHTING.—Froposals are wanted at 
Lancaster, Pa., until February 17, forlghting portions 
of the city by electricity. other portions by coal-oil or 
other material, the public build‘ugs by eas, etc.. ac- 
cording to sprcificstions. Addiecss William Riddle, 
Charman Lamp Committee, Mayor’s Office, Lancas- 
ter, Pa. 


PUMPING MACHINFERY.—Proposals are wanted 
at Sandusky, O., until Jacuary 31. for a pumping- 
eng'ne of 5,000,000 or 7,500,000 gallons daily capacity, 
etc., according to sprcification, Address James J. 
Kelpley, Trustee, office of Board of Wate;-Works 
Trustees, Sandusky, O. 


STKFAM AND GAS FITTING.—Proposals are 
wanted at New York City, unt:s] January 30, for fur- 
nishing matenals and performing the steam hrating 
aud gas fittng work mn the erection of an armory 
building on Fourth Avenue, extending from Ninetv- 
fourth to Ninety-fifth Street. Address the Armory 
Board, ‘* Staats Zeitung ’’ Building. 
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PROPOSALS. 


SEWER CONSTRUCTION.—Propoealsa 
at Amsterdam, N.Y., uot'l March ete 
three miles of sewers. Address the Sewer Commissicee 


HOSPITAL BUILDING.—Proposals are 
Fort Sully, D. T., unt-l February 13, for she Coa 
tion of a brick hosprtal building. Address 4. fF 
Rockwell, Quartermaster U. S. Army, Chief Quaiter. 
master. 


WATER-WORKS MATERIAL. — Propssais ar 
wanted at Alt»ona. Pa., until January 26, for (yruiss. 
ing the Department of Water with taps, drills, galvaz. 
ized pipe, plu,s, etc. Address Thomas H. Wiggits 
Chairman of the Board of Water Commissioners, 


SEWER CONSTRUCTION .—Proposalsare wanted 
at New Yerk City, until February 1, for constreetitg 





sewers in certain streets. Address the Deparment o 


Public Works. 


WATER WORKS.—Proposals are wanted 
Marion, Va., for a complete system of water work. 
No date specified. Address J. H. Francis, Town Re. 
corder. 


BRIDGES.—Proposals are wanted at Raleigh, X.C., 
for the erection of two bridges. No date specified, 
Address Jesse Winburn. 


HOT WATER HEATING.—Proposals are wanted 
at St. Paul, Minn , until February 7, for heating rity 
hot water the buildings known asthe Foundiirgy 
Home and Annex to the a Hospital. Accres 
Thomas A. Prendergast, City Clerk 


PAVING.—Proposals are wanted at North Nes 
Moines, Towa, for paving, etc., certain streets, "sti 
February 6. Address Ernest B. Gaston, Recorder, 


IRON-WORK .—Proposa's are wacted at Washicg. 
ron, D. C., until February 16, for furnishing aad ox. 
ting in place complete the iron beams and columu 
required for the Court-House, Post-Office, ete , bails. 
ing at Denver, Col. Address Will. A. Freret, Sop: 
vising Architect. 


BUU.DING.—Proposals are wanted at Washizy. 
ton, D. C.. until February 9, for the construction 9/1 
hie-saving station at Michigan Citv, Ind. Address 
Ss. I. Kimbail, General Superintendent U. §, Lite. 
Saving Service. 


IRON-WOR K .—Proposals are wanted at Wasbinz- 
ton, D. C., until February 16, for all the ison. tern 
cotta, slate and copper work, etc., requued for the 
fluors and roof of the court-house, etc., buildin: a 
Keokuk, lowa. Address Will. A. Freret, Supervisior 
Architect. 


~~ 








TOO LATE FOR CLASSIFICATION. 


SEAL HARBOR, ME.—This place is to k 
supplied with water by the Seal Harbor Water 
Co. The work of constructing the syster 
will probably begin in the spring. 


KuTzrown, Pa.—The question of erecting 
a water-works system here is being discusset. 


Oconto FALLs, Wis.—The Falls Water 
Power Co. has organized to erect a system of 
water-works. The capital stock is $15,0". 


CRESTON, lowA.—It is reported that ane 
tensive system of water-works is to be erected 
here by the city. The report states that ther 
will be eight miles of mains and eighty 
hydrants. 


Wanoo, NEB.—The Wahoo Water. Works 
Co. will erect a system here, the reported co 
of which is $75,000. 


ROCHESTER, PA.—The new water-work: 
comrany is trying to secure a site for its works 
and will issue 200,000 in stock at once. 


SPRINGWELLS, Mich.—Efforts are berg 
made by the officials of this place to procure ? 
supply of water from the Detroit water-wor 
system. 

WASHINGTON, 
place will decide for or against water-W? 
by a popular vote at an early day. 


HIGHLAND PARKSIDF, N. Y.—A system ot 
sewers is to be constructed ia this place. 4 
suburb of Buffalo, this spring. 


. 1 

IRWIN, Pa.—It is reported that F. Z. ae 

encerg can give information of a proyecte 
system of water-works for this place. 


BUFFALO, N. ¥.—Concerning the saab 
that a sewerage system was to be establisae 
at Highland Parkside, a suburb of this - 
our correspondent writes: *' Nothing has bees 
done except to direct this department to pr 
pare plans tor a system.” 

SAGINAW CiTy, Micu.—It is said Le 
Flint & Pere Marquette Railway will build ¢ 
large bridge over the Saginaw 
place. 


Mo.—The people of - 
rk 


PLyMouTH, Pa.—For details of ue) | 
bridge to be erected here address Thomas 


Lazarus, Harrisburg, Pa. 


ATCHISON, Kan. — Considerab 
building may be expected here at an 
date. 
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Fort Wort. Tex.—There is consider 


able talk of erecting a $25,000 
city. 
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Waco, Tex.—The officials of this place 
will soon consider the question of a water- 
supply, as the contract with the present com- 
pany expires in July. 

SCRANTON, PA.—The Meadow Brook Water 
Company, Scranton, Pa., has been _inccr- 
porated. Capital stock, $10,000. William 
Connell, and others, incorporators. 


MaRINE City, MicH.—An election will be 
held here February 6, to decide the question 
of bonding the city in the sum of $8.000 to 
extend the water-works system in the Third 
Ward. 


Hanover, Mass.—It is reported that 


- water-works are to be established here. 


Rockrorn, ItL.—The question of con- 
structing a sewerage system is being agitated 
here. 


WHeE?rLinc, W. Va.—It is reported that 
the Wheeling & Harrisonburg Railroad will 
buiid a bridge and tunnel in this city. J. M. 
Camaen can probably give details. 


SALMON FALLS, MASS.—The city officials 
contemplate erecting a new bridge. 


LAUREL, DEL.—A bridge is to be erected 
here by the Pennsylvania Kailroad Co. 


RALEIGH, N. C.—Two bridges are to be 
erected here, the details of which can be had 
by addressing Jesse Winburn, this city. 


ToLeno, G.—Address the City Engineer 
for details of several bridges which are to be 
erected here soon. 


MINNEAPOLIS, MINN.—General Manager 
Manvel, of the Manitoba road, has announced 
that the company will build atruss bridge, 
seventy-two feet long, over their tracks on 
Lyndale Avenue. ‘Ihe Minneapolis and St. 
Louis will build a direct-support bridge over 
its right-of-way. 


MINNEAPOLIS, MINN —Contract for build- 
ing the Davton bridge has been awarded to 
A. T. Bayne & Co. for $10,014. 


Lockport, N. Y.—Concerning the report 
that a bridge was to be erected here, our cor- 
respondent writes :‘‘The proposed new bridge 
at Cottage Street, in this city, is to be the 
work of the State, being a canal bridge.” 


WASHINGTON, Mo.—An election is to be 
held here soon to settle the question of estab- 
lishing gas-works. 


WASHINGTON, D. C.—The contract for the 
construction of a pneumatic gun.-carriage has 
been awarded to the Pneumatic Gun Carriage 
and Power Company, of Washington, D. C., 
for $19,000. 


WASHINGTON, D. C.—The following bids 
wvere opened at the office of the inspector of 
the Third Lighthouse District, January 13, 
for (a) 125 spruce spa buoys deliverable at 
T ompkinsville, N. Y,; (b) 25 do deliverable at 
New London, Conn.; (c) 20 do deliverable at 
Burlington, Vt.: 

Rumery, Birnie & Co., Portland, Vt.; (a) 
$2,035 (accepted); (5) $250; (c), no bids. 

Albert H. Simonton, Portland, Me. (a) 


$2\, 302.50; (b) $187.50 (accepted); (c) $207.50. 


Frank M. Clement, Portland, Me. (a) 


32.405; (b), no bid; (c), no bid. 


‘The buoys for Burlington, Vt., will be pur- 


chased in open market. 


BROOKLyn, N. Y.—The bid of P, J. Car- 


lin of $85,500 for the contract for the erection 

of an extension tothe Thirty-second Regiment 

oy has been accepted by the Kings 
ounty Board of Supervisors. 


MINNEApoLIs, MINN.—Bids have been re- 
n the new pumping house building at 
Creek station as follows: L. C. Bis. 
°355; I. C. Cutter, $43.q00; Trainer 


B 
FOS- $49,500, Action deferred. 


Ww 


furnish; aN STON, D. C.—Synopsis of bids for 


® 108 shackles for lightship chains, 


ope 

Tighe the office of Inspector of Third 
Nes Jj Se District fanuary 13: 

ton, €rsey Steel and [ron Company, Tren- 

634c.: 137 for 36 shackles for 44-inch chains, 

Inch cha: Or 14-inch chains, qc.; 18 for 1%- 

cepted. 0S ; 36 for 1-inch chains,g%c. Ac- 


inch Chaj © Co 


banon, pztbanon Rolling-Mill Company, Le- 


‘> all sizes, 7, 
& 7-6c. 


Brad] 
ce -» Phiadelphia, Pa., for 1\&- 


inch chain” 7-9C.; I &f-inch chain, 7.9c.; 1%- 


Sizes, 12 wunwood 


ml] sizes Ore Smith & Bro, Jersey City, 


nN, 8 4c.: I-inch, 8.4¢. 
: & Co., Portland, Me., all 
- J. Coad, 
Codd & Co., Baltimore, all sizes, 1c. 


ane N. J., 
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MINNEAPOLIS, MINN.—Synopsis of bids for 
erecting the North Minneapolis pumping-sta- 
tion, opened January ro by Andrew Rinker, 
City Engineer: S. C. Clute, Minneapolis, 
$42,900; L. C. Bisber, Minneapolis, $44,355 ; 
Trainor Bros., Minneapolis, $49,500. 


LINCOLN, NEB.—The bids for the construc- 
tion of the new court house for Lancaster 
County were opened several days ago and 
found tco high by $50,000. 


THE Chicago, St. Paul and Kansas City 
Railway Company (formerly Minnesota and 
North.western); place of business, Dubuque, 
Towa; the capital stock is $25,000,000. 


THE Ortonvilleand Southern Railway Com- 
pany, toruna line of road from Ortonville, 
south-west by Pipe Stone to the west line of 
the State; capiial stock, $3,000,000. 

MILWAUKEE, W1s.—Harbor improvements 
and dredging to the amount of $30,co0 will 
be expended in this city. 


MILWAUKEE, WIs.—The sum of $10,000 
will be expended for building retaining walls 
on the river from Cherry Street to Point Street 
Bridge. 


PUBLICATIONS RECEIVED. 


CATALOGUE OF BOOKS relating to Civil and 
Mechanical Engineering Arts, Vrades and Manu- 
factures. Published ard sold by E. & F.N. 
Spon. 1887. 16 mo., 116 pp., paper. 


CATATOGUE O¥ POLYTECHNIC TIBRARY. 
Published by Baudry & Co., Paris. 1887. 24 mo., 
48 pp., paper. 


VILLE DE BRUXELLES. Rapport fait au Conseil 
Communal en Seancc du 3 Uctobre, 1887. Par 
le College des Bourgmestre et Echevius en execu 
tion dc l'artide 7o de la loi des 30 Mars, 1836. 
32 mo., 228 pp., paper. Bruxelles: Ve Julien 
Baertsoen. 1837. 


THE MECHANICS’ LIEN LAW OF ILLINOIS, 
as amended by Act of 1887. Compiled by C. W. 
Couper, Attoiney at Law. Pub!ished bv the Bu //d- 
ing Budget, Chicago, 1887. 8vo., 57 pp . paper. 


REPORTS TO THE AQUEDUCT COMMISSION 
ot the City of New York, on researches concern'ng 
the design and construction of high masonry dams. 
By B.S. Chureo, Chief Engineer. and A. Fteley, 
Consulting Engineer, in view of the proposed build- 
ing of the Quaker Bridge Dam. 1887. 11 xgk, 
48 pp.. with many sheets of taoles and iliustrat:ons. 


STEAM BOTLER EXPLOSION IN THEORY 
AND PRACTICE. By R.H. Thurston, M.A., 
Doc. E: g., Director of the Sibley College, Cornel! 
Univers'ty. 12 mo., 373 pp. ew York: John 
Wiley & Sons, 1&87. 


ANNUAL REPORT OF THE WATER-WORKS 
COMMISSION of the City of St. Catherines to 
the City Council. Together with the Report of the 
Superintendent, for the year end.ng December 31, 
1866. 8vo., 37 pp, paper. St. Catherines: The 
Journal Printing Company. | 


ILLUSTRATED CATALOGUE of the Newton 
Machine Tool Works. Philadelphia, 1&87. 16 
mo., 64 pp., paper. 


REPORT OF PRUCEEDINGS OF THE SFEV- 
ENTH ANNUAL MEEIING of American 
Water-Works Association, held at Minneapolis, 
Minn., July 13-16-18, 1387. 8 vo., 120 pp.. paper. 
Hanniba', Mo.: Standard Printing Co. 1887. 


HOW TO GET STRUNG AND HOW TO STAY 
SO By Will.am Blakie. 16 mvu., 296 pp. New 
York: Harper & Bros. 








Building [ntetligence. 





WR solicit from each and every one of our readers infor- 
mation relating to projected buildings tn their lo- 
cality, and should be glad to receive newspaper 
cl‘ppings and other items of interest. 

ABBREVIATIONS.—& s, brown stone; dr, brick; dr st, 
brick store ; 4s dwell, brown-stone dwelling; apart 
house, apa’* nent-house: tes, tenement: ¢, each 
9, owner: a, architect; 6, builder: _/7, frame. 





NEW YORK. 


437-439 W 35th, 2 br flats; cost, $32,000 
all: o, Moore & Brennan; a, Keister & 
Wallis 

399 Washington, brick storage and stable; 
cost, $16 000; 0, Max Ames; a, Wm Graul 

Ss 70th, 400 w oth av, 3 br dwells; cost, 
$57,000 all; 0, C Steinmetz 

68 Broome, br flats and stores; cost, $15,- 
000; 0, C Friedman; a, Rentz & Lange 

70 Broome, br flats. and stores; cost, $18,- 
000; o and a, same as above 

103 Allen, br flats and stores; cost, $15,000; 
o, Henry Harris; a, Rentz & Lange 

73 Beekman, brick store; cost, $25,000; 0, 
William Hustad; a, Jas M Farnesworth 


310-312 W 28th, 2 br flats; cost, $36,000 


all; o, David Richey; a, G A Schellinger 


BUILDING INTELLIGENCE. 


W s oth av, 50s 67th, 2 br flats and stores; 
cost, $36,000 all; o, Henry E Hillier; a, 
Lamb & Rich 

Ss 40th, 141 e Ist av; br gas works; cost, 
$12,000; 0, Equitable Gas Light Co; a, A W 
Putnam Cramer 


ALTERATIONS—NEW YORK. 


S w cor 8th av and 128th, br ten and store; 
cost, $14,000; o, J J Alexander; a, Julius 
Munchwitz 

99 EF Broadway, brick ten; cast, $7,500; 0, 
A HI Spektasky; a, Fred Ebeling 

32 Nassau, br office bldg; cost, $250,000; 
o, Mutual Life Ins Co; a, Chas W Clinton 

146-152 Nassau, br office and store; cost, 
$9,000; 0, American Tract Society; a, J E 
Terhune. : 


608 E 16th st, br ten and stores; cost, $18,- 
000; 0, C Downey; a, A I Finkle 

14q W 20th st, br stable; cost, $20,009; 0, 
F Neumer; a, J Kastner 


Sist st, ns, 269 e Ist av, 3 br and stone 
tens; cost each, $18,000; 0, M& EC Schaefer; 
a, J Kastner 


56th st, n w cor Park av, br ten; cost, $65,- 
000; 0, Bijou Apartment Company; a, R. S. 
Townsend 

114th st, ns, 100 w 2d av, 7. stone tens; 
cost each, $15,000; 0, John Livingston; a, F 
T Camp 

1441 Av A, br and stone ten; cost, $18,000; 
o and b, John Van Dolsen; a, George B Pel- 
ham . 


BROOKLYN. 


Rapelyea st, ss, 100 w Hicks st, br ten; 
cost, $10,000; 0, John Collins; a, P Walsh 


S s Starr, 100 e Hamburg av, 4 frdws; cost, 
$17.200 all; o, Aug Sedlemeier; a, Frank 
Holmsberg 

36-38 Columbia pl, 2 br dws; cost, $15,000 
all; o, C Lanigin: a, not given 

S s Stockton, 85 e Marcy av, fr dw: cost, 
$7,000; 0, Richard Healey; a, I D Reynolds 

Secor Marcy av and Stockton st, 4 fr dws 
and stores; cost, $28,000; o and a, same as 
above 

E s Stuyvesant av, 22 n Macon st, 2 br 
dws; cost, $20,000 all; oand a, A Miller 

E s Stuyvesant av, 61n Macon st, 2 br dws; 
cost, $10,000; o and a, same as above 

Ss oth st, 170 w sth av, br dw and store; 
cost, $9,000; o, A G Calder; a, W M Calder 

W s Clinton av, 572 n Myrtle av, 3 br dws; 
cost, $30,000 all; o, J J Richardson; a, Par- 
fitt Bros 

N s Atlantic av, 440n Albany av, 10 br dws; 
cost, $45,000 all; 0, Julia P Kennedy; a, CA 
Schellinger 
- Ss 10th st, 240 w gth av. 4 fr dws; cost, 
$20,000 all; o, J F Ransom and R S T Stevens; 
a, I D Reynolds 

E s Howard av, 70 n Atlantic av, 4 fr dws; 
cost, $12,000 all; o, James Peters; a, Louis H 
Putnam 

Ss McDonough st, 80 w Throop av, 4 br 
dws; cost, $44,000 all; 0, John Fraser; a, 
same 

FE s Bushwick av, 61 s Moore st, 2 fr dws 
and stores; cost, $9,600 all; o, Chas Leimer; 
a, H Vollweiller 

S s 10th, 240 w goth av, 3 br dwells; cost 
$15,000 all; o, J] F Ranson and R T Stevens; 
a, as above. 

N s Rutledge, 75 e Marcy av, 4 br dwells: 
cost, $24,000 all; 0, John Auer; a, David 
Acker & Son. 

Ns Central av, 40 s Ivy, 2 fr dwells and 
stores; cost, $9,200 all; 0, Philip Miller; a, 
E Dennis. 

Ss Starr, 100e Hiamburg av, 5 fr dwells 
and stores; cost, $12,000 all; 0, Aug Sedl- 

_Meir; a, Frank Holmberg. 

N weor Irving av and Magnolia, 2 fr dwells 
and stores; cost, $10,000 all; o, S W Turner; 
a, as above. 


MISCELLANEOUS. 


WINONA, MINN—A Baptist Church will 
be erected here 


DETROIT, MICH.—1151 Jefferson, brick 
store; cost, $10,000; 0, Joseph Kengel. 
221 Putnam, br dwell; cost, $7,000; o 
and a, A C Varney. 


Warren, br dwell; cost, $7,000; 0, H B | 


Moore; a, R Parsons. 
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ST PAUL, MINN—Mendota, nr Margaret 


st, 2-story {fr dwell: cost, $7,000; 0, Henry 
Weisnill 

Messrs Hodgson & Stem have drawn 
plans for a row of nine houses, to be erected 
in lower town next season at acost of about 
€75,000 They have also had orders to ad- 
vertise for the bids, and are making prep- 
arations to begin the work of construction 
early in the spring 


LOWELL, MASS.—School, 5 fr ten blocks 
a, Gilman Brothers. , 


Watson av, 5 fr ten blocks; 0, George 
Cummings; b, Adams Co. 


HARRISBURG, PA.—Nothing over $7,000 
in value to report this week. 


BALTIMORE, MD.—Bond nr Pratt, 3 story 
br bldg; 0, George Umbach. 


Fremont nr Lanvale, 5 3 story br bldgs: 
o, Joseph M Cone. 


Cor Lex and Mount, 3 3 Story br bldgs; 
William H Wehn. 

Mount nr Lex, 4 3 story br bids; 0, W1l- 
liam H. Wehn. 

Cor Lee and Park, 4 story warehouse: o, 
Emanuel Greenbaum. 


YOUNGSTOWN, O.—The First Presbyte- 
rian Church of this city is being remodeled 
and having a gallery put in. 

Nothing over $7,000 to report. 


DENVER, COL.—$2.971,770 was expended 
for bldgs last vear according to the Denver 
Republican, Of this, $50. 500 was for schools, 
$20,400 for churches, and $1,175,700 for 
business bldgs, the balance dwellings and 
alterations and miscellaneous bldgs. 


ST. LOUIS, MO.— Montgomery and N 
Market, 4 br dwells; cost, $8,000; o and 
a, H Feuerbach. 


6 valued at less than $7,000. 


WARRICK COURT-IIOUSE, VA.—Our 
correspondent writes: ‘‘ The Board of Su- 
pervisors has caused plans to be made for a 
new court-house. and will advertise for bids 
about the 28th instant.” 


HOLYOKE, MASS.—The Hibernians are 
to erect a building for themselves on Front 
street, to cost about $10,000, 


ST. PAUL, MINN.—Main, nr Hastings, 
alteration to stone building; cost, $10,000; 
o, James Middleton. 


Plans for 1co houses, to cost from $1.00 
to $3,090 each, have been placed in the 
hands of building contractors by the South 
St Paul Stock Yards syndicate. — 


TRENTON,N. J.—The Y MCA will ex- 
pend $16,0co in an edifice here. The archi- 
tect has not been selected. 


NEWARK, N. J.—No architect has been 
selected for the new Y MC A building to 
be erected in this city. 


BANGOR, ME.—The Y MC A will erect a 
$30,000 structure here.- No architect has 
been selected. 


EVERETT, MASS.—Address W. ‘t’ Moore, 
Secretary Y MC A. for details of new edi- 
fice to be erected here. 


BOSTON, MASS.—Carruth, cor Fulton, fr 
dwell; cost, $14,000; 0, Geo H Quincy; a, 
Allen C Kenway; b, F M Severance 

Sawver av, fr dwell; cost, $10,000: 0, 
Isaac F Thompson; a, Fuller & Delano: b, 
I F Thompson 

I.ombard, cor Bushnell, fr club house: 
cost, $7,000; 0, Ashmont Association; a, E J 
Lewis, Jr; b, F M Severance 


M{LWAUKEE, WIS.—For repairs on school 
houses $25,000 has been appropriated. 


No buildings over $7,000 to report ; eight 
less than $7,000. 


PALMYRA, WIS.—A factory for the manu- 
facture of smokeless and noiseless engines 
will be built. Fifty cottages for workingmen 
will also be built. 


ST. LOUIS, MO.—Eighteen unimportant 
permits. 


GRANTSBURG, WIS.—A court house will 
be rebuilt here in the spring. 
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CANTON, O—The Y M C A will erect a 


bldg here, and has not as yet selected an 
architect . 


ALBANY, N Y—Fuller & Wheeler are to 
make the plans for a $100,000 building for 
the Y M A of Albany. Building to include 
public hall, library, etc 


HARRISBURG, PA.—Nothing new over 
the value of $7,000 to report this week. 


Bldg outlook fair for the spring 


WORCESTER, MASS. —Cedar st, fr dwell: 
cost, $7,050; o, Mrs M S Dunn; a,SC 
Earle; b, J A Courtemanche 


LANCASTER, PA. — East Chestnut 
Street, 4-story office bldg, Pompeian 
brick front, India limestone trimmings, 
tile roof; cost, $8,000; 0, Foltz Es- 
tate;a. C Emlem Urban; b, Erisman & 
Eicholtz 


BIRMINGHAM, ALA—A court house to 
cost $250,000 is to be erected in this city 


PITTSFIELD, MASS—A brick stock house, 
to cost $25,000, will be erected by Byron 
Weston 


NEW HAVEN, CONN—A $150,000 library 
bldg is to be erected for Yale College 


YORK, PA.—A market house 104x2<0, to 
cost $45,000, will be erected here. John F 
Irwin will give information 


SOU THBRIDGE, MASS—A high school 
bidg is to be erected here. None of the con- 
tracts have as yet been let. 


WILKESBARRE, PA—The YM C A will 
expend $18,000 ina bldg here. For com- 
plete details address Treasurer C Wal- 
ter 


EXCELSIOR, MINN—The Excelsior Yacht 
Club will erect a large boat house. Address 
the President of the club for details 


BALTIMORE, MD—A Baptist Chuch to 
cost $20,000 will be built here 


PROVIDENCE, R T—Rear Whatcheer bldg, 
br boiler house;o, Whatcheer Corporation; a, 
Stone, Carpenter & Miller 


BALTIMORE, MD—McCullough nor Wil- 
son, 2 3-story br buildings; o, T W Bed- 
ford & Co 


GREENVILLE, MICH.—A church and par- 
sonage to cost $20,000 will be erected by the 
Methodist Episcopal Society. No plans 
have been adopted as yet. For information 
address the pastor. 


GLOUCESTER, MASS—A $25,000 Metho- 
dist Church is to be erected here. 


MOUNT PLEASANT, PA—A large hotel is 
to be erected here; for details address Wm 
R Simpson. 


SARANAC LAKE, N Y—a new hotel, to 
cost $200,000, is to be erected here in the 
spring by Mr Agnew, of New York. 


FINDLAY, O—For details of a temple to be 
erected here by the Odd Fellows, and for 
which no no architect or plans have been 
selected, address Col C E Niles, of the First 
National Bank. 


ROCHESTER, N Y—Architect A Druiding, 
of Chicago, IIl, has plans for a church for 


St Michael’s Church Society of this place; 


the edifice will cost $80,000. 


TOLEDO, O—Glass works to cost $60,000 
will be erected here; W H Maher is one of 
the committee on building. 


SIOUX CITY, IA—A 3-story stone structure 
is to be erected here by the Y MCA; no 
architect has been selected. 


OAKLAND, CAL—Several wharves are to 
be constructed in this city, at a total cost of 
$30,000; City Engineer Morgan has charge 
of the plans. 


RUSH CENTRE, KAN—A court house for 
Rush County will beerected here; A S Holt, 
banker, at this place, can give details. 


DELAWARE, OHIO.—The Ohio Wesleyan 
University will build three new buildings, a 
music hall, art hall, and gymnasium. 


LOS ANGELES, CAL.—A city hall will be 
built here as soon as contracts can be made. 
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PHILADELPHIA, PA—1602-4 S roth st, 
2 dwells; b, Sam’l McClellan 


34th, below Race, 2 dwells; b, JE & H 
L Pennock , 


Sunnyside st, ab 35th, 4 dwells; b, John 
F Reichardt 


Point Breeze, 3-story br bldg; o, Atlantic 
Refining Co 


J.ambert, ab Susquehanna av, 30 2-story 
dwells; b, E Bethell 


Pulaski, bet Coulter and Bath, 2 dwells; 
o, Geo Staus 


PHILADELVHIA, PA—The Athletic Club 
of the Schuylkill Navy contemplates erecting 
a club-house to cost $75,000. 


CHICAGO, ILL.—572-74 Throop, br flats ; 
cost, $8,000; o and b, J V Bemis, Jr. 


940-42 Walnut, br flats; cost, $10,000; o, 
C R Sullivan: a, Geo Guessing; b, Erick- 
son & Wilson. 


330 State, br st and flats; cost, $8,000; o, 
John G Gartbaldi, a, Treat & Foltz; b, A 
Biemolt. 


974-80 W Jackson, br dwell; cost,$10,000; 
o, G J Titus; a, Geo Scoville; b, J E Davis. 

3568 Grand st, br dweil; cost, $8,000; 0, 
J F Whitney: a, T W Wens. 


200-02 W 12th, br st and flats; cost, $13,- 
000; o, Dr. Krost; a, W L Carroll; b, J E 
Davis. 


149-57 Madison, br st and office ; cost, 
$100,000; o, Wirt D Warker; a, Holabird & 
Roche. 


2801 sth av, br flats, cost, $8,000: o 
and a, Martin Burdock; b, W Thiele. 


Vincennes av and 37th st, 6 dwells: cost, 
$30,000; 0, John Morris; a, W G Barfield. 


2300 Wentworth av, br st and flats: cost 
$9.000; 0, Mr Loesche: a, Edw Steude. 

South Side, br double flat bldg; cost, $17,- 
000; 0, C E Robinson; a, Edw Steude. 


Rosalie Court, Hyde Park, fr and st dwell; 
cost, $10,000; 0, R L Morley; a, E C John- 
“son. 
Dearborn and stst, Lake Township, br 
block of stores; cost, $25,000; o, Hy Sweet; 
a, R G Penticost. 


452 Elarrison, br st and flats; cost, $10,- 
000; o, James O’Brien; a, Julius Speyer. 

Archer av and Wood st, br st and flats; 
cost, $16,c00; o, F Bischoff; a, Julius Zittel. 

915-23 W Jackson, br dwells; cost, $26,- 
000; a, Geo Raymond; a, F W Hinsdale. 

West Side, 5-story malt-house: cost, $75,- 
ooo; o, Brood Brewing Co; a, C H Gottig. 

Eighteen buildings costing less than 
$7,000 each. 


MECHANICSVILLE, N. Y.—A _high- 
school building, to cost $16,000, is to be 
erected here. W. F. Cummings, architect, 
of Troy, N. Y., has the plans, and none of 
the contracts have been let yet. 


EATONTON, GA.—Several schoolhouses 
are to be erected here. Address the Mayor 
for details. 


VENANGO, PA.—The Odd Fellows will 
erect a costly structure here. For details 
address the secretary. 


ST. PAUL, MINN.—'The Capitol ” apart- 
ments house is to be erected in the spring 
on St Peter Street, adjoining the Windsor 
Hotel. Thebuilding will be constructed of 
brick and stone, and will contain thirty-two 
apartments of three and four rooms each. 
The officers of the Capitol syndicate are J 
H Hodgson, President; J H Gregory, Vice 
President and Treasurer, and E A Jaggard, 
Secretary. 


Plans have been prepared by Worth & 
Haas for a three-story building, with stores 
and flats, to be erected in the spring by 
John Robertson, at the corner of St. Peter 
and College Avenue. The building is to be 
constructed of pressed brick, with stone trim- 
mings. The flats will number eight, three 
rooms each. The structure will cost $15,000 
to $20,000. 


PROVIDENCE, R. I.—Seven permits for 
buildings costing less than $7,000. 


ALLEGHENY, PA.—McClure av, one story: 


br church, stene and terra cotta trimming; 
cost, $3:,000; 0, Presbyterians; a, J L 
Faxon, Boston, Mass.: b, Rose & Fisher: 
J B Chambers, Supervising Architect, Alle- 
gheny. 
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MINNEAPOLIS.—Cor Nic av and 6th, br 
store; cost, $200,000; 0, William Donald- 
son; a, Long & Kees. 


8th av, s e, and 2d, br warehouse and fac- 
tory; cost, $50,000; o, F E Little. 


2411 Bloomington av, br store and flat; 
cost, $10,000; o, J Earthagen. 


420 Hennepin av, br store; cost, ¢20,000; 
o, RL Berglund. 


Boulevard av, bet 20th and a2ist, fr dwell; 
cost, $8,600; 0, J A Ridgway. 

Ist, bet 28th and 2oth, fr planing mill; 
cost. $14,000; 0, De Soto Lumber Co. 


Park av, nr 18th, fr dwell; cost, $22,000; 
o, Webster & Hoit. 


sth av and E 24th, br store; cost, $20,000; 
o, OC Dahl. 
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ABENDROTH & ROOTS 


IMPROVED 


Water-Tube Steam-Boiler 


UR new boiler has successfully demon. 
strated its superiority by practical us 
under most trying circumstances, W; 
have confidence, therefore, in ow 
ability to meet the most exacting re. 
quiiements, and invite a critical exan. 
ination of our new system of constr. 
tion by all who contemplate purchasing 
boilers. 


ABENDROTH & ROOT MFG. Co, 


28 CLirr Streat, New YorK,. 





Correspondence soli: ited, 





“ae THOMAS GIBSON COMPANY 

Of Cincinnati, O., who were the frst 
importers and manufacturers of sanitary fr 
tures, have introduced a new closet, The Car. 
LISLE PEDESTAL, front outlet,” the distinct 
ive features of it being SIMPLICITY, PERFECT 
WASH, scientific construction, and mode~ 
cost. A handsome circular and price-lis: wil 
be furnished ON APPLICATION. 


273 Walout Street, 
64 & 66 Lodge Street, t Cimcirman 


Globe Steam-Heater Co 


Manufacturers of 
Steam- 


Heaters, 


High and Low 
Pressure 


Boilers. 


Safety Damper 
Re, ulators, 
Wrought Iron 
Work 

of every description. 


lron Castings, Patterns, Etc. 





NORTH WALES, PA 





Estimates for Printing. 
The Engineering and Butlding Record Preis 
82 and 84 Fulton Street, New York. 


BOARD SURVEYORS, SANITARY 
ENGINEERS, ETC. 


The Shone Hydro: 


Pneumatic 
Sewerage systell. 


SHONE’S PNEUMATIC 


EJECTORS 
For Raising Sewage, Sludge, Pail Contest 
ater, etc. 


ADVANTAGES: 
SEWAGE GAS NOT GENERATE®. 
Impounding of Sewage Altogether 
Prevented. 
SMALL PIPE SEWERS ONLY 
REQUIRED. | 
y _ Any number of Ejector Stations m4 








be economically worked from one 4 


Compressing Station. 
Each kyector works Automatically, re- 
quiring no attention. 


; Hughes & Lancastet, 


MANUFACTURERS, 


CHESTER, ENGLAND. 


REFERENCE. 

A, Pneumatic sewage ejector: B, Sewatt 
inlet ball-valve ; C, Sewage outlet eg ie a 
D, Bell actuating automatic valve; ee: 
graduating automatic valve ; M%,Spindle : sete 
actuating automatic valve: E, Sewage 
pipe ; F, Sewage outlet-pipe; SG, er eh 4 
very main (cast iron); H, Automatic - ae 
Compressed air inlet-pipe ; J. Exhaust at) 
let-pipe ; K,Com air main (ca Gi ait 
Gravitation stoneware pipe sewers; ™- 08 
to prevent sticks, etc., from entering esecr™ 
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The above system is in operation at a number of places, and Las been adopted by the Eng i 
Government for the drainage of the Houses of Parliament, 
Applications to be addressed to The Shone Hydro-Pneumatic Sewerage and Water Supply Company. 


Commerce Building, Chicago, IIL. 
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THE PANAMA CANAL IN 1887. 


Our readers will bear in mind that the esti- 
mates and opinions contained in the valuable 
and interesting paper of Lieutenant Rogers, of 
which we give an abstract on another page, re- 
late, with the exception of part of the final note, 
to De Lesseps’ original plan of a thorough cut 
or sea-level canal. 

His recent modification which contemplates 
an elevated lake in the Culebra division, with 
locks on either side, will, of course, very largely 
reduce the required excavation, and for the 
present render the Gamboa Dam unnecessary, 
as the proposed Culebra Lake is expected to 
answer as a regulator for the waters of the 
Chagres River. 

This modification is said to be proposed 
merely as a temporary measure to hasten the 
opening of the canal and diminish its first cost, 
the sea-level waterway being still promised as a 
finality, and our explanation is to prevent our 
readers from confusing the two plans or forget- 
ting that the lock plan is of very recent adoption, 


PLAN FOR VENTILATING MONTREAL 
SEWERS WANTED. 


WE publish in another column a typical letter 
from the Secretary of the Montreal Board of 
Health. We do not mean typical of the Mon- 
treal Board of Health, for that we hope it is not, 
but of the methods too often employed by muni- 
cipal authorities in need of professional advice 
on engineering subjects. 

We do not suppose that any of the gentlemen 
composing the Montreal Board of Health would, 
if seriously ill, send to a New York physician a 
general statement to that effect and expect to 
receive in return advice of any value. Still less 
would they be mean enough to expect or wish 
the physician to give it without pay, and yet that 
is precisely what they have done in their official 
capacity, and the folly and meanness are as 
apparent in the real case as in the supposed one. 
They would not dream of taking such a course 
on a legal question of far less importance. 

But suppose we were willing to give for noth- 
ing the advice which our professional brethren in 
Montreal might rightfully expect to be called on 
to give for pay, what would be the value of advice 
given on such vague and scanty data in a case 
confessedly of unusual difficulty, and what in- 
telligent use could the Montreal authorities make 
of even the best advice without the assistance 
of a competent engineer? Let them, therefore, 
start right and employ a competent engineer to 
begin with. They need not go far for oné. 
There are a number of capable civil engineers in 
Montreal. Of these we believe there are about a 
dozen members of the American Society of Civil 
Engineers, and one of these is the recently elected 
president of the society. We do not know whether 
any of these gentlemen are experts on sewer 
ventilation, but we have little doubt that any of 
them could give sound advice on the general 
question, and would know enough tocall in a 
specialist when occasion required. 

It is high time that all corporations confronted 
by important engineering problems should realize 
that sound economy as well as common sense 
call for the prompt employment of a skillful 
engineer. In such a case pre-eminently “the 
best is the cheapest.” 


a 


THE ICE CROP. 


ABOUT this time, as the old almanacs used to 
Say, expect the cutting and storage of impure 
ice. As our readers know, it has been fully 
demonstrated that ice cut from water contami- 
nated by sewage contains dangerous elements in 
the form of bacteria whose vitality is not 
destroyed by freezing or even by exposure to 
temperatures much below the freezing point. It 
has also been shown that a considerable amount 
of the ice which is cut and stored for summer 
use 1s taken from water which is more or less 
contaminated, this being especially the case with 
the ice cut on the surface of streams or rivers 
into which the sewage of large towns or cities is 
discharged and with the ice taken from certain 
large ponds orsmall lakes the water of which is 
contaminated either by municipal sewage or by 
washings of manure, etc., from the immediately 
surrounding water-shed. 

This is, therefore, pre-eminently the time when 
health officials and sanitary inspectors, both State 
and municipal, should be observing the localities 
and conditions under which the ice crop is being 
harvested. It is true that they have little or no 
legal power in the matter, and that if they dis- 
cover that ice from doubtful or dangerous locali- 
ties is being stored they cannot prevent it by 
process of law, but it is equally true that in mat- 
ters of this kind publicity is one of the best means 
of prevention, and that they have really great 
power in their hands if they publishthe results of 
their inspections and observations. 

Those who store ice of doubtful purity will 
usually claim that it is to be used only for pack- 
ing purposes or in cold store-rooms, where it 
will not be allowed to come in contact with arti- 
cles of food or drink. This distinction appears 
to be recognized in some laws on the subject ; 
for instance, we notice the following item in a 
Milwaukee paper : 


‘* The Health Inspectors will begin to morrow making 
an inspection of the ice-houses in the city. It is intended 
to rigidly enforce the new law requiring the separate stor- 
age of river-ice and that intended for family use.”’ 


This sounds well, but we are skeptical as to 
the value of the results which will be produced 
by enforcing separate storage of impure ice, for 
the simple reason that it will be so easy next 
summer to mix this impure and cheaper product 
with that which has been more carefully selected. 
The rule which should be observed is a simple 
one. Ice should not be stored from any water 
or any locality which would not be accepted as . 
a satisfactory source of water-supply for a town 
or city. For example, ice should not be cut 
from the Hudson River below Albany at a point 
so near any city or its sewer outlets that this 
point would be considered a dangerous one for 
the location of the intake of the city’s water- 
supply. Ice in summer in this country is no 
longer a luxury of the rich, but a necessity fer 
all classes; and the State Board of Health can 
probably find no more promising field of useful- 
ness than the collection now of some definite and 
positive information as to the source and quality 
of the ice crop which is just being harvested. 
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LARGE ENGINEERING PROJECTS FOR NEW 
YORK. 
Ir is stated in the New York Evening Post that 
a bill has been introduced in the Legislature incorpo- 
rating the New York and New Jersey Bridge Company ; 
capital, $10,000,000. The directors are empowered to 
lease the bridge to any railroad corporation, or to consoli- 
date with other corporations. George S. Field, William 
Libbey, ana George Hoadley, of New York, are named as 
commissioners to locate the bridge, its approaches, etc. 
It is stated that the bridge shall be 135 feet above high 
water, plans to be approved’ by an engineer-commissioner 
to be appointed by the Governor. 





Application has also been made to the Board of Alder- 
men of this city for permission to construct and operate a 
system of railroad tunnels to connect with tunnels under 
the East and North Rivers with New Jersey and Long 
Island respectively. The names of those mentioned in 
the daily papers as being interested in this movement are: 
Walter S. Gurnee, Augustus C. Gurnee, Thomas Rutter, 
Frank K. Hain, Aqueduct Commissioner Oliver W. 
Barnes, General H. S. Huidekofer, of Philadelphia ; 
Malcolm W. Niven, Everett P. Wheeler, Henry S. 
White, Colonel Robert Townsend, E. Platt Stratton, 
George R. Sheldon, and General Roy Stone. 





OHIO STATE SANITARY ASSOCIATION, 


THE fifth annual meeting of this association will be 
held at Columbus, O., on February 9 and ro. E., T. 
Nelson, Ph. D., of Delaware, President, and R. Harvey 
Reed, ot Mansfield, O., Secretary. Among the papers 


promised we note the tollowing : 

“Sanitation in Architecture,”’ by D. L. Stine, Esq., architect, 
Toledo. 

** Cremation as a Sanitary and Economic Measure,” by Lew Slus- 
ser, M. D., Canton. 

‘Children's Homes and Orphan Asylums,’’ by F. H. Darby, 
M. D., Secretary Board of Charitable and Correctional Institutions, 
Motrow. 

 “ Hygiene of the School Room,” by Dr. F. C. Larimore, member 
Board of Education, Mt. Vernon. 

“ The Necessity of Untform Means of Reporting to Health De- 
partments,’’ by W. J. Scott, M. D., Professor of Clinical Medicine, 
Cleveland. 

** Village Boards of Health,’ by Austin Hutt, M. D., Waverly. 

‘* Boards of Health and their Relation and Duties to the Public,” 
by J. A. Martin, M. D., Findlay. 

“The Duty of the Public to Sanitary Science,” by G. A. Colla- 
more, M. D., Health (Officer, Toledo. . 

“House Drainage and Sewer Connections,” by William Owens, 
M. D., Cincinnats. 

“Tae Ventilation of Sewers,” by John McCurdy, M. D., member 
Board of Health, Youngstown. 

“The Heating and Ventilation of Passenger Coaches,’’ by R. 
Harvey Reed, M. O., Mansfield. 

“On Some Points in the Examination of Air,” by Curtis C. 
Howard, M. Sc., Professor of Chemistry, Starling Medical College, 
Columbus. 

‘Pare Air Within Doors and How to Obtain It,” by Prof. P. W. 
Search, Superintendent of Schools, Sidney. 

“ How Far Has the Science of Ventilation Advanced? ”’ by Isaac 
D. Smead, Esq , Toledo. 

‘‘ The Water-Supply of Toledo,” by Daniel Segur, Esq., Secretary 
Toledo Water-Works, Toledo. 

e The Germ Theory the Correct One for the Contagious, Endemic, 
and Epidem‘c Diseasce,”" by A. G. Longfellow, M. D., Fostoria. 

The Necessity for Attention to Mental Hygiene ia our Public 
Schools,” by John C. McClun, M. D., Mayor of Leipsic. 

The headquarters of the association will be at Hotel 

Madison. 





MAP OF THE ROUTE OF THE 


Heavy black lines shows location of canal. 


LONDON CORRESPONDENCE. 


A NEW electric tramcar, destined for the service of the 
Australasian Electric Tramway Company, has recently 
been tried on a branch of the Wolverhampton Tramway 
Company, and has given satisfaction to the Electrical En- 
gineers, Messrs. Elwell & Parker, of Wolverhampton. 
Secondary batteries, situated under the seats, and easily 
removable for recharging or other purposes, are employed. 
The working capacity of theaccumulators is given as seven 
hours, and during the trial the speed attained was fifteen 
miles per hour on a level road, the car being also taken up 
a short gradient of 1-15 without difficulty. The motor is 
geared direct to the axles, and runs at the speed of 300 
revolutions. Switches are at each end of the car. 


THE destruction of the Grand Theatre at Islington by 
fire offers comment for those interested in fire-proof con- 
struction. The theatre was erected in 1883 (after destruc- 
tion by fire the previous year), and the most non-inflam- 
mable materials known to the architect, Mr. Frank 
Matcham, were employed. The floors, staircases, and 
walls were all composed of concrete ; the wall dividing the 
stage from the auditorium was of the same material, about 
three feet thick. The interior of the theatre, about 
120x80 feet, is burned out and the roof off, but the interior 
architectural lines are traceable, as the concrete walls 
stand, although divested of all ornament ; asmall portion, 
four or five courses, and the coping, almost red hot, of the 
rear wall was the only portion that fell. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
RESIDENCE OF G. R. HOWARD, ESQ. 


Our special illustration this week is the residence of 
Mr. G. R. Howard, Esq., at Buffalo, N. Y. It is of 





brick and terra-cotta, with Akron tile roof and on portion 
of second story; hard wood interior finish. The architect 
was J. L. Silsbee, of Chicago. 





ALTERATION OF HOUSE ON BEACON STREET, BOSTON, 
MASS.—ARTHUR LITTLE, ARCHITECT. 


SS 


THE PANAMA CANAL IN 1887. 
BY LIEUTENANT C. C. ROGERS, U. S. N.* 

DuRING the months of March and April of last year the 
U.S. Steamer ‘' Galena” lay at Aspinwall, having arrived 
there from a cruise through the Windward Islands and 
along the northern coast of South America. On the first 
of March, five days before our anchorage in Aspinwall, 
M. Charles de Lesseps, accompanied by M. Romaine, his 
secretary, M. Cottu, Administrator of the Canal, and 
other officials from the general office of the company in 
Paris, had reached the same port by steamer from France, | 
and with M. Jacquier, the Director-General of the works, 
were occupying the handsome residence in the French 
quarter of Aspinwall that is usually assigned to the presi- 
dent of the company during his visits to the Isthmus. 
Their object was to inspect the canal and to arrange with 
the contractors for the future progress of the works. On 
the oth I called on M. de Lesseps and the director-gen- 
eral and requested permission to visit the canal and au- 
thority to obtain from the officials full information con- 
cerning their respective fields of work. My reception at 
the hands of both these gentlemen was most cordial and 
pleasing, and was fully appreciated by me as an extension 
of hospitality and civilities to an officer of the United 
States Navy; it was such, too, as made me feel that my 
request could be stated frankly and would meet with 
favorable consideration. M. de Lesseps assented readily 
to my request, assuring me that all the information wished 
for would be furnished in full, that there was nothing to 
conceal, and that it was the wish of the canal company 
that the exact condition of the works and their prospects 
of completion should be known ; he also invited me to 
become his guest and to accompany him during his tour 
of inspection. M. de Lesseps had inspected already the 
17k. of canal open to water and was to resume the inspec- 
tion the next day. I accordingly joined him at eight 
o’clock on the morning of the roth, and proceeded with 
him by special train to Bohio Soldado, reserving my visit’ 
to the sections of Colon and Gatun for a later date. The 
inspection thus begun lasted nearly three weeks, from two 
to three days being spent upon each section of the works. 
I thus saw every foot of the canal and of the auxiliary 
works, including the dam at Gamboa and the channels 
that are to deflect the Chagres and Rio Grande Rivers 
from the line of the great highway. Opportunity was also 
afforded me of seeing all the machinery and the methods of 
excavation, of inspecting the hospitals and the barracks 
for workmen, of studying the systems of administration 
and accounts, and, in short, of inquiring into all matters 
of organization, execution, and government. 

The Panama Canal will extend from the entrance at 
Colon to the Isle of Naos on the Pacific side and will be 
74k. long ; its width at the surface will be 40m. and at 
the bottom 22m.; its depth will be gm. Its excavation is 
entrusted to five wealthy contracting firms, each of which 
has charge of a division. The first division comprises the 
sections of Colon, Gatun, and Bohio Soldado, and is 
26.35k. in length ; the second is 17.65k. long, and includes 


* Abstract of paper read before she annual meeting of the Amencan 
Society of Civil Engineers. January 18, 1228. 

The following abbreviations have been used in the paper: k., for 
kilometre ; m., for metre; cm., for centimetre; mm., for millimetre : 
m3., for square metre, and m®%., for cubic metre. It will be con- 
venient to remember that a metre 1s about 3% feet, a kilometre about 
34 Of a mile, and acubic metre about 1.3 cubic yards. 
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the sections of Tavernilla, San Pablo, Gorgona, and 
Matachin; the third is composed of the sections of 
Obispo and Emperador, and has a length of 9.6k.; the 
Culebra section, or fourth division, is the shortest of all, 
measuring only 3.4k.; while the fifth division, of 17k. 
length, comprises the sections of Paraiso, Corozal, and 
La Boca, and terminates at Panama. 

As regards the engineering problems involved, the 
company has established three physical divisions, each 
with reference to the difficulties that must be overcome. 
The first is 44k. long, and extends from Colon to the 
Gamboa hills at Matachin, the difficulty lying in the 
vicinity of the Chagres River. The second lies between 
Gamboa and the end of the Culebra and measures 11.8k. ; 
it includes the sections of Obispo, Emperador, and Culebra, 
where are found the highest summits and the greatest 
quantity of rock and through which the deepest and most 
dificult cuts will extend. The third, 18.2k long, extends 
from the Culebra to the Pacific. Here the Rio Grande 
must be deflected from its course, and the earthis such as 
to admit of dredging throughout. 

The American Contracting and Dredging Company is 
charged with the excavations in the first division. This 
firm has a capital of $2,000,000. Mr. H. B. Slaven, of 
New York, is PresiJent of the company, and Mr. M. A. 
Slaven general manager on the Isthmus. Messrs. Vig- 
naud, Barbaud, Blanleuil & Co. have the second division ; 
they have built several railways in France and have had 
some experience in thé construction of internal canals. 
The third division is under the control of the Socié/é de 
Travaux Publics et Constructions, which has a capital of 
$600,000 and enjoys a reputation in France and Brazil tor 
very successful railway work. The fourth has fallen to 
Messrs. Artigue, Sonderegger & Co., a firm whose mem- 
bers are young, capable, and zealous, and possessed of the 
energy needed to remove such a barrier as the Culebra, 
while Messrs. Baratoux, Letellier & Co., known chiefly 
for their work on French railways and canals, are engaged 
to open the fifth division to the waters of the Pacific within 
the next two years. These firms have guaranteed the 
execution of their respective contracts in nominal securi- 
ties whose value varies from $150,000 to $1,600,000,'accord- 
ing to the extent of the work required and the resources of 
the company undertaking it. 

The excavation for 1885 was 8,212,000m 5. Before this 
10,205,318m3, had been extracted. sothat the total excava- 
tion at the end of 1885 amounted to 18,417,318m?. Janu- 
ary is a dry month in this latitude, and the year 1886 
opened fair and gave a prospect of several months that 
would offer no serious obstacle to good and effective work. 
The following table contains for each section of the works 
the excavation for the year expressed in cubic metres : 





COON hee see Sweets Sade Ve eee ae bee 1,555,000 
Gatun sst ties Gee Ue ares Ge ea 2,826,000 
Bohio-Soldado...... 0 cee cece cece cece ee ee oe 482,000 
Tavernilla.............. 6. 63,000 
San: Paslo:ecks 4 acsine sey soiree Sd wees 388,coo 
GOPZOOR vei wiewes on Geeteeerrdiengeey “Seewe de 370,000 
Matachifcwsccsieesk 9 getSouer eed onedas 172,000 
ODIs DC as ieee sike Hee ced as, .. Saebees 713,000 
Eniperad Or ..05- schon accede wes Gen eeEees 1,008 ,o00 
Cilebraes Scot 56 een atx deieond pga igeem 608,0c0 
PRR lbO es eee os Gla Sateen geeks 449,000 
Coromah aoa se cag cov tik aes ewrbedenne: - auad s 153,000 
La Boca. 6:2606 scores ates eaieiaidt aohta salsa 1,211,000 
Derivalienss.« 2666. 4 eke eed Deesndscens 1,382,000 
ACOESSOLY oisb ee hens -e Wee rece: Saws 342,000 

Total for 1886..... SB ddan cee catia neat 11,727,0C0 


The average monthly excavation for the first half of the 
year was 1,057,333m*., fot the second half 897,166, for 
the year 977,250. The largest excavation was made in 
March, 1,097,000m*. ; the least, 828,000, was in Decem- 
ber. The decrease for the latter half of the year is due to 
the wet season extending from May to December. The 
floods of the Chagres reach their greatest height in 
November, and, although the dry season begins in the 
next month, yet the labor required to repair the damages 
caused by the floods is such that this month shows the 
least amount of excavation. By comparison it will be seen 
from the table that the cube for the past year is nearly 
two-thirds of that excavated between the time of opening 
the canal and the first of January, 1886. The beginning 
of 1887 showed a total excavation of 30,414, 318m. 

But to obtain a clearer idea of the present condition and 
extent of the works it will be better to consider the canal 
by divisions. 

First Division—The first section of this division is that 
of Colon, which is 5.84k. long. It begins at Colon with a 
terre-plein, which protects the entrance of the canal from 


the winds and from the action of the waves that would 
enter otherwise from the Bay of Limon. The site of the 
terre-plein was occupied formerly by a marsh ; it required 
236,000m%. of earth to fll the marsh and to raise it to an 
elevation sufficient to protect the entrance to the canal. The 
terre-plein is surrounded by a.stone sea-wall, and on it stands 
the town of Christoval Colon, wherethe offices and quarters 
of the section employees are found. The present harbor 
of Colon or Bay of Limon is directly exposed to the sea 
and to the gales of this region. To avoid the consequent 
danger and inconvenience, the company decided to make 
a new harbor which should be called the Port of Colon. 
It will lie directly south of the terre-plein, and will be 
formed by Fox River—the channel separating Man- 
zanilla Island from the mainland—coupled with the ex- 
pansion of the first three kilometres of the canal into a 
basin. The entrance to the basin will be 800m. wide, 
The width will decrease gradually to 500m. at the six- 
hundredth metre of length. This breadth will continue to 
the second kilometre, whence it will decrease again to the 
third kilometre, where the normal surface-width of 40m. 
begins. A curved breakwater of 1,500m. length will pro- 
long the right side of the basin into the bay, and will 
further protect the port from winds and waves. The dis- 
tance between the outer extremity of the breakwater and 
the nearest point of the terre-plein will be 225m., which 
therefore is the width of the entrance to the canal. This 
new port will not only afford security to vessels, but will 
also accommodate a large number of them and will offer 
every facility of wharfage for loading and unloading cargo. 
One-half of the first kilometre has been excavated to a 
width of 225m.; that of the remaining length of basin 
varies from 80to 175m., gradually narrowing to 4om. at 
k. 3. which becomes now the surface-breadth of the canal 
proper. ° 

The canal is open to water for 16.75k. from Colon, ex- 

cept at the Mindi hills, where a cut of 1,080m. remains 
to be completed. The greatest depth is 26 feet and the 
least 7, the average being about 16 feet. The Mindi cut 
has been chiefly through rock, and the delay in opening it 
to water is due to the wish to compiete the excavation of 
rocks before letting in the water so that the work of exca- 
vation may not be impeded thereby. The excavation ex 
tends now to a depth of 3m. below the sea-level through- 
out nearly the entire length of the cut. The Mindi hills 
are then the only obstacle in the way of passing by water 
to kilometre 16.750, which may be styled the present head 
of navigation in the canal. I traveled from Colon to 
Mindi in one of the company’s launches, which the 
Director-General had kindly put at my disposal. Crossing 
the Mindi cut, I went on board another launch, visited 
Gatun, deflections Nos. 1 and 2 of the Chagres River, and 
returning to the canal steamed as far as kilometre 16.750, 
where dredges were continuing the work of excavation. 
The Gatuncillo, Guarapa, and Vino-Tinto Rivers that 
formerly crossed the liné of the canal are now cut off by a 
barrage in each and flow through deflection No. 2 of the 
Chagres. In the two sections of Colon and Gatun, eleven 
dredges were at work—four are of 60 horse- power and one 
of 180 horse-power, all of which were brought from Europe. 
The remaining seven are American dredges of 240 horse- 
power. Each can excavate 6,000m®, in 24 hours, though 
their highest yield so far has not exceeded 5,000m®. ‘Their 
average excavation is 3,000m®. per day; this falling off 
from the maximum capacity 1s due to delays that cannot 
be overcome. Three hours in the middle of the day, for 
example, are lost, because the laborers will not work in the 
heat of that period, fearing its effects. Repairs to ma- 
chinery, rains, stoppage at night or other causes of sus- 
pension have reduced the average cube to the stated 
amount. The present bed from k.17 to the end of the 
division has an elevation varying from 4 to tom. above 
the sea, except near k.24, where there is a hill of 54m. 
origina) height, but which has been reduced to the levels 
of 12, 20, and 28m. 

Second Division.—The crossings of the Chagres River 
form both the upper and the lower limits of this division, 
which it crosses 17 times in its length of about 17k. Be- 
tween the k.32 and k.35 but little work has been done, 
but the general level for more than Iok. is 12m. above 
the sea. Throughout the remainder it varies from 8 to 
12m., except in one hill of 25m. height, and a compara- 
tively sudden rise to the same elevation at the end of the 
division. Dry-earth excavators are used in this soil. They 
are moved on parallel tracks by an engine of 8 to 10 horse- 
power, and their buckets empty the earth into cars on an 
adjacent track. Every facility for dredging is presented 


here, not only by the nature of the soil, but by the Chagres 
River also, the depth of which is such that dredges can be 
put at every crossing. The excavation of the canal from 
Colon to k.44 at Matachin is thus comparatively easy, 
The problem throughout this length is the deflection of 
the Chagres, and the canal officials claim that it is solved. 
But until the deflections of this river are made and shown 
to be a success, all work in the second division must be 
delayed very much by the annual overflow, 

Third Division.—Entering this division, the bed is on 
an elevation of 15m. above the sea as far as Gamboa Hill, 
where 40,000m%, remain for extraction before the same 
level is reached. Five steam loading cranes are found 
here, each with a lifting capacity of four tons. The rocks 
are lifted by them into cars, which, when loaded, are 
removed by an engine. Here, too, is the site of the great 
explosion of last year, when M. Ferdinand de Lesseps 
visited the works. The charge used was 2,500 kilos of 
dynamite and 1,250 of powder, which on exploding blew 
out 30,00cm?. of material. A little further on is the 
famous Corrosita, still 45m. above the water. But the 
remarkable feature of this division is the great barrage 
or dam of the Chagres at Gamboa. From the canal bed 
at k.45 the river extends in a north-easterly direction past 
the villages of Gamboa and Cruces and between the ridges 
known as Cerro-Barucco on one side and the Cerro Obispo 
on the other. The central line of the dam will cross the 
Chagres at a distance of 500m. from the axis of the canal. 
‘The length of the dam at the base will be 300m., and the 
height of its crest will be 35m. It will contain 10,000,000m*. 
of material, The geology of the Gamboa district has 
been studied during the past year, and it has been found 
that the weight of the dam when complete will be sus- 
tained by the ground ceneath without the need of piling 
or other artificial support. The geography also is known, 
and no difficulty or expense, aside from the dam, will be 
involved tor the successful formation of a lake to contain 
3,000,000,000m*, of water, or three times the accumula- 
tion of water during the worst rainy season. Nature has 
furnished the other walls of the reservoir in the hills on 
each side extending up the Chagres and in the natural 
ascent and configuration of the valley towards Cruces. 
This lake will be discharged through a deflection of the 
Chagres, which will meet the river again in the bend 
north of k.44 and about 700m. from the axis of the canal. 
The deflection will be 1,200m. long and’ its capacity such 
as to drain the lake without causing an overflow in the 
lower course of the Chagres ; but if, from wash or other 
cause, it should widen and permit a larger escape of water, 
its width can be diminished by filling in at the sides. It 
will thus be seen that the administration has abandoned 
its former plan of an elevation of 63m. for the dam, and 
that it has also given up the construction of a tunnel. 

The highest floods are reached between the 2oth of 
November and 5th of December, when the water rises to 
8m. above the ordinary level. During the rest of the year 
the highest rise does not exceed 4m. In the valley of the 
Chagres the annual rainfall is 3m. A fall of 65mm. 
occurred in one day of November, 1882. The usual dis- 
charge of the Chagres during the dry season is only 14m’. 
per second ; in the wet season it is 134m?. on an average, 
and 666m. during the annual! floods, which outflow ordi- 
narily lasts not more than forty-eight hours. In 1879 
there were extraordinary floods in the river, and the dis- 
charge was I,930m®. per second for six days. 

A railway has been laid from the terraces of the Corro- 
sita to the terminus of the Gamboa dam at Cerro Obispo. 
and a bridge is now building across the site of the dam. 
The work of constructing the dam will begin as soon as 
the bridge is finished, when the trains will run out on the 
bridge and discharge into the valley below their load of 
earth and rock excavated from the Corrosita. The con- 
struction of the dam is much simpler than at first contem- 
plated. The bridge across the valley is temporary, 20d 
the sections of Obispo and Emperador contain more than 
18,000,000m*, of material, the nearest point of which to 
the dam is 800m. only. Another interesting feature of 
this division is the building of two aqueducts near Empe- 
rador to carry the water from the mountain streams on 
the northern and eastern sides across the canal to the 
Obispo on the other side. These aqueducts will be at 
the present levels of these streams, and vessels will pass 
under them. The bed of the canal rises from a level of 
30m. near Gamboa to 55m. at the end of the division. 

Fourth Division.—The level of the first 600m. is 207 
51m. above the sea, but the deep cut of the Culebra that 
follows has an elevation of 78m., except a small portion 
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om. higher, which is being reduced to the same level. A 
better idea of work done here is obtained by remembering 
that the original elevation at this point in the axis was 
108m., on the right side r40m., and on the left 120m. 
The sides have a slope of 45 degrees, and the width of the 
cut at the top is about 300m. The plant of this section 
is sufficient to do excellent work if properly utilized. 
There are available for this section 26 excavators, and 15 
more are to be mounted ; 42 engines, drawing 2,000 cars, 
are at handto carry off the material as it is excavated 
over a network of railways. These tracks are carried 
around the sides of the Culebra and even prolonged over 
temporary trestle-work from 100 to 300m. long, over 
which the earth is precipitated to the hillside below. Two 
thousand workmen engaged with hand cars, Decauville 
cars, excavators, and loaded trains present a very animated 
scene. 

A serious question in the Culebra is the accumulation of 
sediment and material resulting from wash, landslides, 
and fissures. In 1886, 78,000m®. of earth were washed or 
fell into the canal ; and, according to the rate of excavation 
for 1886, 1t must have been the work of six weeks to 
remove it. This trouble arises chiefly from the slope on 
the left or northern side of the cut. On the right side the 
hill is formed of dolerite and sand, and no wash or slide 
comes from it. But the left side so far consists of strata 
of clay covered by a mixture of sand, alluvium, and con- 
glomerate. During the rainy season this surface deposit 
becomes saturated with water, and the increased weight, 
coupled with the incline in the strata, causes the deposit to 
slip over the smooth surface of the clay into the canal bed. 
The clayin turn dries and contracts during the dry season, 
fissures result. and hence another source of landslides ; 
and the natural wash of the sides by the heavy rains, some- 
times torrential in character, is a third cause of deposit in 
the bed of the canal. 

Worse still, the earth on this side has an annual move- 
ment of 30 to 45cm. toward the axis of the canal. The 
contractors acknowledge this to be a serious difficulty and 
one for which they have not found the remedy. But I am 
not inclined now to regard it as necessarily endangering 
the work, because the removal of so large a quantity cf 
material from the sides alters the conditions of support, 
and, as the canal engineers say, it must change to some 
extent the position of the centre of gravity of the mass. 
And it seems natural that in such material a movement 
or settling would occur in accommodating itself to the new 
order of things—é.¢., in regaining its equilibrium. 
Hence, I think, che company can view this without alarm. 
It is thought by the contractors that a bed of rock will be 
found at lower depths. We leave now the Atlantic slope, 
and the streams turn toward the Pacific as we enter the 
Fifth Division. 

The soil in the upper portion is largely of clay and when 
wet its excavation is difficult. The level gradually 
decreases from 28m. next to the Culebra to 1.8m. at the 
Boca, the head of which is 6k. from the end of the 
canal. The average depth of this length is 5.2m., though 
for 1k. it reaches the full depth of gm. in the axis at low 
tide. Ten dredges are now at work in this distance, each of 
which can excavate 2,voom?®. per day. The Pacific terminus 
of the canal is near the isles of Naos and of Perico, whose 
anchorage forms the real harbor of Panama. The mean 
level of the Atlantic and Pacific is, of course, the same ; 
but at Colon the highest tides do not exceed 58cm., while 
at Panama ordinary high tides reach 4m.. and spring tides 
even 6m. To enable vessels to pass through at all stages 
of tide in the Pacific the depth of the canal for 15k. from 
Panama will be 9m. at low tide. The question as to the 
effect of this difference of tide-level on the canal was 
referred by the company to the French Academy of 
Sciences. This body replied that it will not be such as to 
necessitate a lock. The Director-General, while not oppos- 
ing the view of the Academy, inclines to the belief that any 
answer to this question must be based on theory at present ; 
that as the canal is excavated the effect must be watched, 
and upon the practical knowledge thus obtained the final 
decision as to a lock or tidal gate must rest. The come 
pany has the plans for a tidal gate at Panama which will 
be built if needed. 

Deftections of Chagres and Rio Grande Rivers. — 
The canal is crossed by the Chagres twenty-eight times 
between Gamboa and Colon, and thirteen times by the Rio 
Grande between the Culebra and Panama. To prevent 
these streams from entering the canal, and to avoid the 
consequent dangers of current and overflow that would 
otherwise follow, deflections are cut in such a way as to 


carry the waters of the rivers to the sea in beds on each 
side of the canal. These channels are known technically 
as the deflections of the Upper and Lower Chagres and cf 
the Rio Grande. The former are the most important, as 
they are intended to solve the problem of the Chagres by 
drawing off the waters of the great reservoir at Gamboa 
and carrying these to the sea without overflow in the lower 
course. Beginning at the reservoir they extend across 
country from bend to bend, thus deflecting the river in a 
course nearly parallel to the canal, and transporting the 
waters by way of Monkey Hill, empty them into the 
Boca Grande, the arm of the sea east of Manzanilla 
Island, on which Colon is built. The aqueducts near 
Emperador, which will transport the waters from the 
north-eastern side of the canal across it to the present 
bed of the Obispo, prevent the need of deflections on the 
left side to carry away the latter stream. Conveying these 
waters, this stream will empty through its present mouth 
into what will then be the o/d bed of the Chagres, whence 
they will be transported by a series of deflections to the 
present channel of the Lower Chagres, which will discharge 
them into the sea through its mouth at Fort Lorenzo. The 
deflection of the Lower Chagres is really that of all the 
tributaries that enter the present stream on its left bank, 
the most important of which are the Obispo, Arena, and 
Trinidad. 

The first deflection of the Rio Grande will send its waters 
into the Quebrada Mallejar, whence they will pass by three 
derivations into the Boca. 

The total length of the derivations will be 64k. Yet, 
the total excavation amounts to only g.940,ccoom’, Their 
dimensions will depend upon the nature of the soil and the 
height of the ground. J.ying as they do in valleys where 
feasible, the soil is alluvial and easy of excavation. Already 
46 per cent. of the excavations have been made, leaving 
54 per cent. to be done. The dredges advance at the rate 
of 25m. aday. Some of the derivations will be 4om. wide 
and 3m. deep; others 30m. wide and 5m. deep. Erosion 
will widen and deepen them to still larger dimensions. 
So far but one difficulty has been met in excavating the 
deflections. Occasionally an underground stream is met, 
which has an undermining action, and since the excavated 
material is thrown upon the banks of the deflection to give 
them all the height possible, the weight in some cases has 
been found too great where these streams occur and the 
banks have broken. So far repairs have been made—the 
engineers claim—effectively, and I see no reason to dis- 
pute their assertion. 

Each section has its machine-shops and storehouses, 
which are of the usual type of frame buildings with cor- 
rugated iron roofs. The principal ones are at Colon, 
Matachin, and Panama. At the beginning of this year 
these workshops, with the hospitals, residences for officials, 
and barracks for laborers, if placed side by side, would 
have covered an area of 81.3 acres. The houses stand 
upon hills, as arule, and near the line of the Panama Rail- 
way. They are frame buildings, whose sills rest on ma- 
sonry supports: the roofs are of corrugated galvanized 
iron. They are clean, well-ventilated, and admirably 
suited to the climate of the Isthmus. They are rented to 
the contractors for ten per cent. of their value. Workmen 
quartered free of charge must pay for their own board. 
The canteens or boarding-houses are kept by Chinamen, as 
a rule, who have gained the confidence of the negroes, and 
who board them at rates that are reasonable for the Isth- 
mus. The negroes and whites have separate barracks. 
I quite agree with Lieutenant Kimball, who says: 
‘‘ These barracks seem to be well calculated for the pur- 
pose for which they are intended and are as cheap as 
anything that could meet the requirements of healthy 
housing in a climate like that of the lsthmus. The native 
huts have proved very unhealthy and expensive, requiring 
constant repairs to the thatch, which, although a cooler 
roof than the corrugated iron, was found to be a fertile 
source of sickness from the decaying vegetable matter, as 
well as being a harbor for insects.” The officers’ and 
quarters of the officials and company employees are capa- 
cious and comfortable. And here I agree again with 
Lieutenant Kimball, who, on remarking that these have 
been criticized as too expensive, adds, that when it is 
considered that the death-rate would be larger yet, were 
not a great deal of attention paid to sanitary conditions 
and comforts, and that these establishments would be 
needed after the opening of tke canal, it would be a poor 
economy to curtail the expenses in this direction within 
the limit of proper requirement. 

In 1881 I crossed the Isthmus before a foot of soil had 
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been excavated from the canal. The only signs of habi. 
tation were a few rough huts at the railway stations; the 
whole country was in reality a thickly-matted jungle. 
To-day thousands of acres are cleared, and so great is the 
installation of the company that the canal and railway 
seem to lie in a populous and prosperous district. Indeed, 
the passenger from Matachin to Culebra is reminded by 
the canal property rather of one continuous settlement than 
of several railway stations. There are 185 kilometres of 
broad-gauge track and 116 of narrow-gauge on the line of 
the canal. 

Organization.—The Director-General of the work is at 
the same time the head of the administration on the Isth- 
mus. There are six bureaus, charged respectively with 
the correspondence, designs, finance, supplies, workshops, 
and transport by water, The ‘‘ employees” are men who 
are in the service of the company, and by this term are 
distinguished from the workmen in the service of the con- 
tractors. Fixed employees are permanent receivearegular 
salary, regular leaves with pay and expense of travel, and 
a compensation in case of discharge. Temporary em- 
ployees can be discharged at any time without extra com- 
pensation and are entitled to no unusual privileges from 
the company. There is a total torce of g26employees and 
clerks. 

When it is remembered that the work of each division is let 
to contractors, it seems odd that such a large forceshould be 
retained hy the company itself, and one regards it natura'ly 
as unnecessarily large ; the canal company so regards it, 
and I learned that steps are being taken to reduce the 
force very much—probably to nearly half the present num- 
ber. The contractors are responsible for the excavation 
of each division and must carry out the plans submitted to 
them by the company. The technical bureaux of design or 
other work do not fall therefore within the province of the 
contractor. The accounts of the contractor’s employees 
are really kept by the canal company’s agents and such 
employees are paid by the paymasters of the company. 
In other words, the contractors are merely the agents of 
the company to excavate the canal and construct it in its 
entirety, while the administration to the smallest detail is 
in the hands of the company. 

The pay of excavators is $1.50 per day in Colombian 
silver, worth sixty per cent. of our money: mechanics re- 
ceive a pay corresponding to the character of work re- 
quired, whichin some cases is $5 to $6 per day. At the 
time of my visit there were 926 employees in the service 
of the company, and 10,640 workmen employed by the 
contractors. The total force was thus 11,566 men. 
The laborers are chiefly negroes from Jamaica 
or other West India islands, with a few from Louisiana 
and other Southern States, who have gone to Colon in 
coasting vessels and have been attracted by the wages of 
$1.50 per day in Colombian coin. Time contracts are 
unknown. The Government officials in the islands, par- 
ticularly in Jamaica, discourage negro emigration to the 
Isthmus, and changes are arising constantly from sickness, 
dissipation, return home, or fear of revoiution, Many are 
prompted to leave by the exorbitant rates of the Isthmus, 
by a lack of guaranteed hospital attendance, by fear of the 
climate, or by sufhcient accumulation of money. The 


worst characteristic of the Jamaica negro is his indolence : 


he is a shiftless creature, who can subsist on little, and 
whose laziness prompts him to hoard his earnings for a 
few days and live upon them in idleness till exhausted. 
He gambles frequently, and would be healthier if he 
avoided the petty banker, who charges him usurious rates 
of exchange, and the saloons where brandy bought proba- 
bly for twenty-five cents a quart is sold to him for one 
dollar a bottle. ‘This miserable liquor has probably caused 
indirectly as much yellow fever as the climate itself: in 
fact, from all I could learn, il contributes largely to what 
is called deadliness of the climate. 

On Saturday the laborers are paid. Sunday is spent in 
dissipation or pleasure, Monday in recuperation, and it is 
not till Tuesday that a full force is at work, so that the 
aumber of working days in a month seldom exceeds 20 or 
22, Twenty thousand laborers are wanted, and as the 
West Indies do not furnish them the company is trying to 
solve the difficult problem of labor in the populations of 
Western Africz »:.1 Southern China. About 3.0 Kroomen 
and as many Ch...amen recently brought out have shown 
themselves good workmen, and much is expected from the 
former especially, who come cut acclimated, are temperate, 
large, able-bodied. and zealous workers. 

The principal hospitals are at Colon and Panama, but 
physicians are assigned alsodo each_section of the-works. 


134 








There is, too, a sanitarium on Taboga, an island fourteen 
miles from Panama. The entire medical staff consists of 
30 physicians and 50 apothecaries. It must be increased 
and other hospitals provided if additions are made to the 
force of laborers. The hospital service has been much 
criticised, and it has been charged that contractors dis- 
charge the sick, who die for lack of medical attendance. 
During my stay of six weeks on the Isthmus I saw noth- 
ing to confirm such statement. On the contrary, I saw 
cases of marked kindness and care on the part of con- 
tractors toward their sick workmen. Such a thing as dis- 
charge and neglect are possible under the system, but I 
doubt its occurrence very much. The hospital records 
show a death-rate of seven per cent., but this does not 
include those who, on account cf illness or disease con- 
tracted here. have left and died elsewhere. From conver- 
sation with many intelligent men on the line of works 
and in Panama and Colon, I infer that the death-rate from 
all causes is not more than I4 percent. at the highest 
estimate. The highest percentage of deaths from any 
single month was in June, 1885. at the Colon Hospital, 
where 36 out of 210 patients died, the per cent. being 17. 
The least is one per cent., in December, 1882. But the 
recorded average since the beginning of the work is seven 
per cent. 

Double service is required of the medical staff, for it is 
compelled to serve both in the hospitals and along the 
line of the canal. Seventeen surgeons, assisted by apothe- 
caries and several nurses in each case, are distributed 
along the line in the thirteen sections into which the works 
are divided. Their special duty is to attend the sick or 
wounded within their respective sections, to treat at home 
those whom they think can be kept there, and to send to 
‘the hospitals at Panama and Colon those who are in need 
of the care, treatment, and attention of such institutions. 
The Central Hospital of Panama consists of 16 pavilions 
separate from each other. Each is surrounded by a wide 
gallery, thoroughly sheltered from the rays of the sun. 
The pavilion where contagious diseases are treated stands 
apart from the others. ‘These buildings cover a length of 
tk. The cost of this hospital was $832,724.97. Any 
person in the employ of the canal company or of the con- 
tractors is admitted upon a physician’s certificate. The 
average number admitted to the hospital and discharged 
from it every month is 500. This number is composed of 
Europeans, Colombians, negroes, Chinese, and those who 
from wounds or other injury require surgical treatment 
alone. Eight experienced practitioners assisted by clinica, 
clerks and students constitute the hospital staff. Severa] 
sisters of the order of St. Vincent de Paul assist the 
apothecaries in carrying out the orders of the physicians 
and in nursing the sick. The physicians are required to 
visit the patients at least twice a day. 

The hospital at Aspinwall is a wooden structure near the 
seashore. It includes a central pavilion reserved for the 
sick and wounded of the company. contractors, and Panama 
Railway, of another for women, and of a third for stran- 
gers, sailors especially. This hospital is under the care 
of the Sisters of St. Vincent de Paul, and will accommo- 
date 100 patients. 

The sanitarium at Taboga was, until 1886 a building set 
apart on the island of Taboya for convalescents and agents 
of the company who needed recuperation from climatic 
effect or other cause of weakness. The building used was 
rented and proved too small forthe applicants. The num 
ber of patients average 60 per week, and they now occupy 
a new building onthe same island, the property of the 
company. One-twentieth of the number of beds are re- 
served weekly for the officials of the canal, who are ad- 
mitted in the order of their application and are allowed to 
remain from Saturday until the following Monday only, 
unless a further stay be necessary for recovery. 

On the Ist of January, 1886, one notices on the list of 


material 4 steam launches, 116 lighters, 29 tugs, 48 


steam-cranes, 40 dredges, 81 excavators, with 30 ordered 
for the Culebra, 6,268 ordinary cars, 6,723 Decauville 
wagons, 88 centrifugal pumps, and 170 locomotives, be- 
sides a large plant of smaller material needed for such an 
enterprise. During the past year this larger material was 
increased by 3 tugs, 6 lighters, 23 dredges, 44 steam- 
cranes, 60 excavators, 2,010 cars, 38 locomotives, 260 
steam-cranes for loading, and 2go Decauville cars. The 
Societe de Travaux Publics et Constructions are also cred- 
ited with 1,000 steam-drills. I inquired specially about 
this, and was told that this number is really owned by the 
society. At the Corrosita, and in other parts of the soci- 
ety’s sections, I noticed that they were used very liberally, 
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but their introduction is not as general as it could well be. 
At the present time there is undoubtedly a fine plant. 
The machine shops are well equipped, and capable of 
meeting the requirements of the enterprise. The Ameri- 
can excavators are better in rocky ground than the French 
chain-of-bucket machines, which are best adapted to soft 
earth. The buckets of the latter have a greater capacity 
than those of the American machine ; but our excavators 
are preferred by some of the contractors on account of 
their superiority in stony ground. The small cars are 
used too much. I noticed many hundreds of Decauville 
cars where excavators and trains of large cars could have 
been used to far greater advantage. As already stated to 
you, the second division is crossed seventeen times by the 
Chagres, and the delay in putting dredges to work on this 
section is to me inexplicable. Although preparations 
were making for it in two or three places, yet there was 
not a dredge actually at work. ‘This and the last divisions 
are both easy of excavation, yet the work done in them is 
n.uch less in proportion than elsewhere. 

Up to now the Decauville dumping hand-cars have been 
used in preference to any others for dry-earth work, for 
neither the French or American excavators have proved 
satisfactory, but in water the dredges have operated with 
good results. The Decauville hand-car consists of only 
two pieces, the cast-iron truck with four wheels, and the 
box of iron plates secured with rivets, which is of the 
capacity of half a cubic metre, and requires only two men 
to work it. These little wagons have been more useful 
than the large ones, which, owing to their great weight, 
have not been well suited to the work, as they need too 
many hands to move them. Half of the cube extracted 
up to date has been the work of this ingenious apparatus. 

Each dredge has seven steam-engines, which develop 
together a horse-power of 300. Two of these engines 
move the bucket chain; two others of 30 horse-power 
move the hull of dredge, and two others elevate and de- 
press the bucket beam. ‘The seventh engine is employed 
in working the stump-extractor. Then two steam-pumps 
of 40 horse-power supply about 40,000 gallons of water 
per hour, which is thrown upon the buckets when they are 
at the top of the chain, and serves to wash out their con- 
tents. This, however, requires only one pump when the 
earth or mud loosens from the buckets easily and passes 
through the discharge. pipe. 

Three large tubular boilers, fed by a condenser, furnish 
the steam needed for all these operations. Each bucket 
is lifted to a height of 45 feet above the line of flotation, 
and there emptied into a tube of three feet diameter and 
150 feet length. In working, the dredges are 15m. from 
the bank of the canal. The buckets contain .79 of a cubic 
metre. They move at the rate of 16 buckets per minute, 
procucing 7,854m*. in ten hours of work. The dredges 
at work on the Atlantic side have given the best results. 
Those on the Pacific side have met with mishaps and have 
not worked so well. What is wanting is not machinery, 
but the laborers to utilize it.* 

The resources of the company have consisted in the 
original 600,000 shares of 500 francs each, or 300,000,000 
francs, and in four issues of bonds as follows: 


1. 250,000 bonds of soo francs, 5 %, realizing 43714 francs each. 


2. 600,000 a soo ‘© 3% *° 285 ce 
3. 387.387 sco “S 4%, * 333 - 
4» 458,902 ‘f 3,000 - 450 es 


In August of 1887 another loan was made—500,000 
bonds of 1,000 francs each, payable in 48 years; have 
sold 258,887 at 440 francseach, thus producing 113.910, 281 
francs. The company has thus received the sum of 
1,030.943,180 francs. On the first of September last the 
company had in cash 213,910,280 francs ; subtracting this 
sum from the former the company had expended on that 
date 818,032,g00 francs. 

The first three issues are redeemable in 75 years, under 
a system of semi-annual drawings, by which a given num- 
ber are redeemed yearly. The last issue is redeemable at 
1,000 francs in 42 years, a given number being redeemed 
every two months by drawings. 

The total sum realized on the first of last March was 
936,607,899 francs, or $179.771, 190, the amount spent on 
that date amounting to $134,084,729. Since then a new 
loan has been raised ; in other words, the. obligations of 
the company, with expenses in the meanwhile, have con- 





* It has been suggested that the quickest and cheapest way to 
excavate the earth on the high levels would be to wash it down by 
powerful streams of water under high pressure into the lower por- 
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sumed the difference between these sums, and the actual 
expense so far has been nearly 180 millions of dollars, 

Of this sum, one-fifth, 36 millions, may be regarded as 
the cost of the quarters for officials, barracks for workmen, 
and the present plant of machinery ; 18 millions were paid 
for the Panama Railway ; and the remainder, 125 millions, 
has b.en expended in salaries of officials and employees, 
pay of workmen, and general expenses of administration, 
repair, and execution. 

In 1870 the traffic of the Suez Canal was represented by 
435.911 tons of shipping ; fifteen years later, in 188s, it 
had increased nearly twenty-fold, for the tonnage was 
8,985,411. The revenue in the same time had increased 
from 5,159,327 francs at the former to 62,207,439 francs 
at the latter, or about twelve-fold. 

M. Levasseur, Member of the Institute, has estimated 
that if the canal were opened in 1889 the total tonnage of 
vessels passing through it would be 7,250,000; and M. 
Marteau, editor of the Journal du Havre, takes a more 
hopeful view and estimates it at 9,000,000, as much dur. 
ing the first year of presumed existence as the Suez Canal 
had after it had been open fifteen years. I cannot accept 
these estimates for myself, because these gentlemen take 
the commerce of Western Europe with the Pacifi¢ away 
from the Suez Canal in the short space of twenty-four 
hours and send every ton of it forthwith through the 
PanamaCanal. I cannot accept it, again, because the great 
markets of the Southern Mediterranean, of Egypt, and of 
India. which have so much to do with the commerce of 
Western Europe, are apparently ignored in these estimates, 
and the great fact forgotten, that as long as the eternal 
laws of supply and demand exist, there will be a trade, 
and a large trade, between Western Europe and the 
Pacific via the Suez Canal, no matter if a dozen canals are 
cut across Central America. But granting that 9,000,000 
tons, the largest of the estimates, would be the traffic 
during the first year of presumed existence, let us examine 
the results. It is said that fifteen francs will be the tariff 
per ton; the revenue then becomes 135.c00,000 francs. 
Deduct probable expenses of administration and repair, 
and we have a balance left that would remunerate an in- 
vestment of about $240,000,000. Already three fourths 
of this sum, or $180,000,000 has been spent, and the re- 
sult is houses for 15,000 workmen and employees, hos 
pitals, and an excellent plant of machinery, and 30, or say, 
to-day, 33% per cent. of excavations. I have already 
shown that quarters, hospitals, and machinery cost only 
one-fifth of this, and that the 334% per cent. of excavation 
has cost in the neighborhood of $125,000,000. To increase 
the excavation more machinery must be bought, to lodge 
additional workmen other barracks must be built, and to- 
day there remains fully 6624 per cent. of material to be 
excavated. The inference is that for $240,000,0C0 the 
canal cannot be built. Knowing the remaining cube, cost 
of excavation, and price of labor, with resources at hand, 
it is a simple matter of mathematical computation to show 
that the final cost of the canal will not fall short of 
$375,000,000. Such an estimate is too detailed for the 
purposes of a lecture ; but to confirm this estimate prob- 
ably even more forcibly than our mathematical computa- 
tions would, the canal company itself acknowledges now 
that the ultimate cost will be 2,000,000, 000 francs in cash, 
which is even more than $375,000,000 in gold. 

In the original Act of Concession on the part of the 
Colombian Government to the Inter-Oceanic Canal Com- 
pany it was agreed that the company should have the right 
to a border of 200m. of land on each side of the canal and to 
500,000 hectares, or 1,235,571 acres, of public landsinsuch 
part of Colombia as the company should choose, and the 
titles to such lands were to be surrendered as the work on 
the canal progressed. The first surrender was of 150,000 
hectares at a time when the Colombian Government con- 
ceded that one-third of the total work was finished. This 
land is situated partly near the Chiriqui Lagoon and 
partly on the Pacific slope along the Tuira River. Besides 
this the company has acquired 34,653 acres between Colon 
and Panama. On the 3cth of last December the first 
grant was increased to 250,000 hectares, the Colombian 


‘Government conceding that one-half ot the total work nec- 


essary for the construction of the canal had been doze; 
so that the company now owns 652,438 acres of land in 
Colombia, besides a border of 200m. width on each side of 
the canal. This concession, however, does not mean that 
the Colombian Government concedes that one-half of the 
total cube has been extracted, nor that the canal company 
made any such claim ; but that the present excavation plus 


tions of the work where the dredgers could conveniently dispose of it | the installation—which means the present quarters for 
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officials and workmen, the hospitals, and the plant of ma- 
chinery—represents one-half of the total work to be done 
in order to finish the canal. 

Undoubtedly the plant of machinery and the quarters 
for employees are important factors of the total work re- 
quired to construct the canal, but few will acknowledge 
that in an enterprise of this magnitude they represent 20 
per cent. of it, and, to my mind, the Colombian Govern- 
ment would be sufficiently liberal in conceding to-day that 
one-third of the total work has been done. 

As regards time of completion, it goes without saying 
that the rate of excavation must be small in a work of such 
magnitude until the plant is complete. It is equally true 
that more work can be done in a given time with a com- 
plete installation than with one that is incomplete. Hence 
it is false reasoning to suppose that if 32,000,000m!, are 
excavated in five years it will require nearly twelve years 
to cut out the remaining 73,000,000. That such reason- 
ing is absurd is shown by the excavations of 1886 alone, 
which were nearly 12,000,000 of cubic metres, at which 
rate it would require about 64 years to complete the ex- 
cavations, M. Cha:les de Lesseps told me that in two 
years the canal would be finished from Colon to k.44. 
and from La Boca to Paraiso, but that, as to the Culebra, 
he would leave me to form my own conclusions. Tne 
rate of this year does not exceed very sensibly that of last 
year, and it is hardly practicable to suppose the machinery 
will be increased so rapidly as to show a marked increase 
in excavation for a year or more yet. Considering the 
work necessary even after all the excavations are made, 
and especially that the two great problems, the Chagres 
and the Culebra, have yet to be solved, it is a fair estimate 
to say that even if the work be pushed with vigor the canal 
will not be open in less than six or seven years. 

. So far as I was able to verify them the statistics given 
me by the company’s officials were correct. Whatever 
criticism has been given to the public in condemnation 
of the hospital service, barracks for workmen, and quar- 
ters for officials seem to me not founded on reason and 
unjust. Iu such a wretched climate and considering future 
needs, they are decidedly in the line of wisdom and economy. 
The machinery should be increased still more, a larger 
force of excavators and dredges should be at work in the 
second and fifth divisions especially, and larger cars should 
be used in place of the small Decauvilles. I see no reason 


why the excavations should not reach 20,000,000 or. 


22,000,000 a year. 

While on the Isthmus I met many residents and for- 
eigners who were not interested in the canal. Its most 
bitter opponents were our own countrymen, a few English- 
men, or former employees of the company, or contractors 
who had been discharged or had some other grievance. 
Many of these opponents were intelligent men who did 
not hesitate to make most exaggerated statements, show- 
ing either utter ignorance or malice. They did not seem 
to fear an impeachment of their own intelligence by others, 
so that in general reliable information was to be obtained 
nowhere except on the line of works ; but from all sides, 
friendly or otherwise, arose the same admissions that the 
canal presents no insuperable obstacles, that the company 
has both brains and energy, and that the final completion 
is merely a question of time and money. 

NoTE.—Between March and September, 1887, the 
amount excavated was 5,556,000m?. Returns since then 
are not at hand, but it is fair to presume that the cube ex- 
tracted since last March will approximate 10,000,c00m!, 
so that the total cube extracted to date is about 42,000,000m?, 
Senor Armero, agent of the Colombian Government 
in a report dated September 1, 1887, states that the total 
excavation will amount to about 168,000,c0om®., an esti- 
mate exceeding that of the company by 63,0c0,coom?, It 
is true that many will refuse to accept the company’s fig- 
ures as correct. But if its estimate be too small, Senor 
Armero’s is equally too large, and personally I incline 
rather to the belief that the approximate mean of these 
two estimates, or about 125,000,000m®., will prove to be 
the real cube. Senor Armero estimates the whole sum yet 
required as 3,012,495.400 francs, or $602,639,080. This 
fabulous sum he believes will be raised, because so many 
m llions are already sunk in the work, and one-half mil- 
lion holders of stocks and bonds are interested, and the 
honor of France is at stake. But at the rate of progress 
so far attained the work cannot be completed, nor can even 
the temporary canal, with locks, etc. (now proposed by 
M. de Lesseps), be opened to traffic in 1889 or in 1892, the 
year in which the concession terminates. M. de Lesseps 
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now proposes to excavate the 60k. of lowland to the pres- 
ent dimensions and to form of the 14k. of the highest land 
a reach or lake connecting with the lower reaches on 
Atlantic and Pacific sides by locks. Dredges will continue 
the excavation of the reach, and thus -the excavation to a 
sea-level canal will continue along with the passage of 
traffic and its consequent financial gains. 
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TRANSMISSION OF POWER BETWEEN BODIES 
MOVING AT DIFFERENT VELOCITIES. 


A FEW months ago, there was exhibited, in the society’s 
reading-room, a working model of an application to rail- 
way working of what the inventor calls ‘‘ division of the 
mass.”’ In causing a body, moving at a high velocity, to 
communicate motion to another at rest, or moving at a 
lower velocity, he splits one of them up into parts all the 
more numerous, and therefore tenuous, as the difference 
in velocity is greater; and this is accomplished by causing 
one of the parts to take the form of a brush composed of 
metal fibres. 

In applving this principle to the transmission of motion 
for driving nrachinery, a disk, fitted with segmental brushes, 
is Slid laterally along the shaft, so that the fibres come 
into contact with radial projections ona second disk; and, 
although the contact is made instantaneously, the action 
is exerted gradually, owing to the flexibility of the fibres. 
That is to say, the full power is communicated without 
any shock. . 

A similar arrangement, but with one of the disks fixed, 
serves as a brake for arresting motion, and this again 
without shock but with gradually increasing action. 
Where space is very much circumscribed, the clutch and 
the brake may be combined, by fitting a disk with brushes 
on one side, and projections on the other, sothat it may 
be brought by a lever against a second disk for transmit- 
ting motion, and against a third, fixed, for stopping it. 

Safety appliances for arresting the descent of mine 
cages, in the event of the rope breaking, have hitherto 
depended upon the entrance of claws into the guides, or 
the clipping of the latter, or the wedging of the cage 
between the guides. 

In thfs application of the system, the guides of the shaft 
are fitted with corrugated-iron plates, and the sides of the 
cage with steel brushes. In the normal state of working, 
the brushes are kept clear of the guides, but, should the 
rope break. a small brush, fitted on a sector, constantly 

rubbing against the corrugations of the guides, aided by 
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contact with the guides bya link arrangement. like that 
of the parallel ruler, thus arresting the cage, and holding 
it suspended until the brushes are gradually relaxed, for 
** braking” the cage slowly down to the next landing. 

Many attempts have been made to cause a locomotive, 
running at full speed, to exert such a mechanical action as 
would set a signal to danger, so as to protect the train 
from another following in the rear. By fitting the engine 
with a steel brush, attached to the axle-boxes, so as to 
preserve a uniform height with respect to the rails, a sta- 
tionary lever may be gradually moved, so that the signal 
is set at “‘ danger” without shock. Moreover, by means 
of another brush, in the event of the engine being turned 
upon the wrong line, a lever may be made to shut off the 
steam, apply the brakes, blow the whistle, or move an 
index on a dial, recording a neglect of duty, or may exert 
these four actions simultaneously. 

All the above applications of this principle—‘ the divi- 
sion of the mass” have been tested experimentally. the 
last-named by the model above referred to. The clutch 
arrangement has transmitted six horse-power from a petro- 
leum motor, making 200 revolutions a minute, to a dynamo 
making 2,000 revolutions, while applications to industrial 
purposes are now being made, both in this country and in 
Belgium. The inventor of the system is M. Raymond 
Snyers, Ingenieur des Mines, du Genie Civil, et des Arts 
et Manufactures, of the Louvain University, —/Jousnal of 
the Society of Arts. 





THE GREAT BEAR VALLEY DAM. 


Los ANGELES, CAL., December 17, 1887.—One of the 
disadvantages which tend to obstruct the advancement of 
many sections of Southern California which have been 

- boomed by land agents and speculators is the lack of 
water, for without means of irrigation there is no chance 
for development. <A few days ago I went over to RKed- 
lands to take a trip over the mountains on the back of a 
bucking Mexican broncho to inspect the remarkable bit of 
engineering work recently comp‘eted in the Bear Valley, 
by which the towns of Redlands and Lugonia receive an 
unlimited and exhaustless supply of water the year round. 
The ride is about thirty-two miles over the mountain trail. 
Leaving the small settlement of Crafton we wind through 
the Mill Creek Canon, and then climb over the San Ber- 
nardino Mountain at an elevation of 5,600 feet above the 
sea, or 4,100 feet above Redlands. Then we go down 
and through the Santa Anna Valley and cross thé next 
ridge at an elevation of 7,600 feet. Then we descend 
1,200 feet and ride three miles further, when we come to 
the great Bear Valley Dam, which backs up the Bear Val- 
ley Lake, or great reservoir, as it may now be called. One 
is spellbound when he examines this stupendous piece of 
work and realizes the Jabor that it cost. All of the cement 
and other materials, excepting the granite, which was 
quarried near by, was carried by teams and pack-mules 
100 miles, and each barrel of cement cost $13 when deliv- 
ered at the dam. It took a team two weeks to reach the 
Colton Railroad station, and the engineers and laborers 
lived in rudely-constructed log huts for six months. From 
Colton the route was up the Cajou Pass, thence over 
the Mojave Desert, then through ‘‘ Lucky” Baldwin’s 
silver mine trail to the end of the dam. The dam is built 
of big blocks of granite, ranging froma half tonto ten 
tons in weight, the majority being about four tons weight 
each. Its base rests upon a solid rock foundation and its 
present height is about sixty feet, though it may be 
increased twenty feet without any risk of weakness. It is 
a curved dam, its length of arc being 300 feet and its radius 
345 feet. Its base is twenty feet wide, and from this it 
slopes to three feet wide at the top. Its average coefficient 
of safety is twenty-five, and it would stand twenty times 
its present pressure. ‘I'he engineer was F. E. Brown, a 
graduate of Yale College and of Yale Scientific School, 
and one of the largest property owners in the county. The 
State Engineer of California has pronounced the work not 
only efficient, but a remarkable piece of engineering. 

‘The lake or reservoir receives the drainage of 200 square 
miles. It covers an area of 4,000 acres, three-fourths of 
which around the old lake was used as a sheep ranch until 

" purchased by the Bear Valley Company. At the present 
height of water, fifty-three feet, at the dam there is a 
supplv of nearly 10,000,000,000 gallons, covering an area 
five miles in Jength and a half mile in width an average 
depth of fifteen feet. With the dam at its full contem- 
plated height the lake will hold 40,000,000,0co gallons, 
and at sixty-five feet 21,000,000,000 gal'ons. Before the 
dam was built this water was allowed to flow in winter 
torrents to the sea. It is now capable of irrigat- 
ing 50,000 acres of land in the frostless foothills, once sup- 
posed to be beyond the pale of irrigation, and to supply a 
population of 500.000 for domestic purposes. It at present 
irrigates the lands included in the towns of Redlands, 
Lugonia, Crafton, and Highlands, and is to be extended 
to San Bernardino.—Correspondence of N.Y. Tribune. 





A THOUSAND HORSE-POWER WATER-WHEEL. 


A TURBINE of 1,000 horse-power, described in the 
Chronique Industrielle, December 11, has just -been placed 
in the Terni Steel-Works at Rieter & Co.'s shops at Win- 
terthur, France. 

The motor utilizes 560 litres per second of water under 
a head of 180 m.; the coefficient of efhciency is 0.75. 

Uhe turbine is of Schoamburg’s design, specially de- 
signed for g.eat heads and limited supply. Its internal 


| diameter is 2.8 m ; it weighs 4,500 kilos, and makes from 
a spring or counterweight, brings the main brushes into | 


180 to 240 revolutions per minute. 





THE ENGINEERING AND BUILDING RECORD. 


JANUARY 28 











HOT-WATER HEATING IN THE RESIDENCE 
OF F. WYLD, ESQ., OF TORONTO, CAN. 


THE accompanying description and illustrations of the 
heating by hot water of the residence of F. Wyld, Esq., of 
Toronto, Can., must prove of interest to hot-water engi- 
neers and others interested in the warming of houses. 

Many residences in Canada are warmed by hot water, 
anda practice very muchin vogue, if not the only one now 
resorted to, is to run separate circuits of main pipes from 
the top of the boiler to the principal divisions of the house. 
This practice seems to have its advantage in the fact that 
the fitter is much more likely to have nearly uniform re- 
sults at all parts of the house inthe matter of equitable 
temperatures of the water inthe radiators or the coils than 
he would if he were torun a large main and branch from 
it to the sections or rising lines. 





- PERSPECTE VIEW: = 





SHOWING BOILER AN) PIPES IN RESIDENCE OF 
; FIG. 1. 


| Really, this separate circuit system is unnecessary if 


, the work is planned by one who has time and ability to 
‘consider carefully the conditions and requirements of the 
‘different lines and branches of a system, or if one 
wishes to use a main so very large that there is no questio. 
of its ability to carry water hot enough to the re- 
motest end no matter how slow its current may be ; 
but this carries the fitter to the other extreme, and 


probably will increase the cost—at least for small 


buildings or residences where a boiler can be placed some- 
what central—beyond what separate circuits of 2-inch 
pipes or thereabouts will come to. 

Currents through a branched system unquestionably take 
the direction_of least resistance and will short-circuit 
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unless planned by an expert ; whereas, the separate circuit 
must circulate to the end, if it circulates at all, and hence 
the practical man finds it to his advantaye to use it. 

In this house, as seen by Figs. 1 and 2, the separate sys- 
tem is carried out almost to the extreme. They are all of 
2-inch pipe, except where they branch to two heaters, and 
the return-pipes are the same diameter, as they properly 
should be, as the shrinkage of volume of the water is so 
inconsiderable between the flow and the return that no 
attention should be paid to it. 

The circuits are numbered from 1 to 7 inclusive, and 
may be traced on the plans of basement (Fig. 3), like num- 
bers corresponding tolike circuits in all illustrations. Num- 
ber 1, to the right of Figs. 1 and 2, supplies the lower hall 
(box) coils of I-inch pipe of 432 and 330 lineal feet respect- 
ively, and the coilin pantry of 96 feet, lineal, of 1-inch 
pipe. No. 2supplies the parlor and pantry on the main 
floor, and then runs to the bath-room on the second floor, 
and a branch from it goes to the expansion-tank. No. 3 
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goes to the two heaters in the drawing-room, one of 324 
feet, lineal, and the other of 288 feet. No. 4 supplies the 
two library coils of 200 feet, lineal, each; No. 5 the two 
dining-room coils of 336 feet, lineal, each; No. 6 the 
indirect coil under main hall of 600 feet of I-inch pipe; 
and No. 7 the front hall coil second story, and the coil in 
the front chamber next to it. 

The remaining rooms of the house have no heaters in 
them, but the owner informed the writer that even in the 
climate of Toronto they are warm enough to be comfort- 
able at all times when the doors were open, the fire-places 
drawing the warm air of the halls into them. 

' The connections to the coils are large—1 14-inch for large 
coils, 14-inch for medium, and I-inch for the small one 
in pantry. 

The circuits are treated very muchin the way plumbers 
in New York treat the circuits for domestic supply in their 
best work. The flow and the return pipes are supplied 
with valves close to the boiler, as plainly shown in Figs. 
rand 2. A line of small ‘‘ draw-out” pipes are placed in 
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_ the flow and return pipes on the house-side of the stop. 
| valves to allow of the drawing >ff of the water from a line 
| or circuit. This is plainly shown in Fig. 1, and also the 
| funnel into which they empty. This funnel is trapped in the 
usual manner to the sewer and the overflow-pipe of the 
tank is brought into it to prevent a dry trap. 

The letter F, for flow, is on the outgoing pipes of the 
circuit and R on the return-pipes. Arrows also show the 
direction of the flow of the water in both pipes, so that a 
little study of the diagram will readily show the relations 
of one to the other. 

The pitch and flow of the pipe is always upward until it 
reaches the heater, so as to free itself of air at the highest 
pipe of the coil (the upper header), at which point an air. 
vent isused. The box-coils are screened and have marble 
tops. 

The total surface in square feet, not including the 
mains, is a little over 1,500, and the boiler is a No, 36 
Gurney, of about 51 square feet of surface of all kinds— 
that is, fire-box and flue surface—which gives a ratio of 
boiler surface to radiator surface of I to 29.8 

The dotted lines on basement plan show the old furnace! 
and furnace pipes. With this arrangement 32 tons of 
coal used to be burned in a winter without sufficient heat. 
The consumption of coal with the hot-water apparatus is 
Ig tons. 

The apparatus was put in by Messrs. Cruickshank 

| Brothers, of Toronto, and the architects of the building 
were Messrs. Smith & Gemmell also of Toronto. 





| CINCINNATI MASTER PLUMBERS’ ASSOCIA- 


| TION. 
| THE annual meeting of the Master Plumbers’ Associa. 
tion was held Monday afternoon, January 16, at Lancet 
| Hall, President Carlisle in the chair, and a full attendance 
on the part of members. 
The following officers were elected to serve during the 
| ensuing year : 
| President, Richard Murphy, of Murphy & Atkinson. 
First Vice-President, Thomas McNeil, of T. & J. 
McNeil. 
Second Vice-President, Frederick J.amping, of Fred- 
erick Lamping & Sons. 
Treasurer, James A. Gibson. 
Secretary, N. K. Aylward. 
Sergeant-at-Arms, Stephen Noland, of Noland Bros. 
& Co. 
After the election of officers, the afternoon was taken up 
ia passing on the proposed amendments to the plumbing 
| laws, which are to be taken to Columbus, January Io. 


THE Chicago Master Plumbers’ Association, under the 
new President, Andrew Young, announces several lectures 
the coming year before the association, the lecturers in- 
cluding Health Commissioner Oscar C. De Wolf and De 
Witt C. Cregier. 


THE Chicago Builders’ and Traders’ Exchange will be 
officered this year as follows: President, George Tapper; 
Vice-Presidents, Francisco Blair and M. Madden; Treas- 
urer, Joseph Downey; Secretary, J. A. Pettigrew; Di- 
rectors, F. S. Wright. W. H. lliff, E. A. Thomas, E. A. 
Wells, Thomas Moulding. The membership is 511. 
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PLUGS USED IN TESTING SOIL-PIPES. 


Lonnpon, December 30, 1887. 

Str: I notice this inquiry and beg to remind you that I 
sent an illustration of one invented by Mr. Charles 
Hawkesley, M. Inst. C. E., and which was shown at the 
International Health Exhibition held in London in 1884. 
But on referring to my bound volumes of your journal I 
fail to find it or that you made use of it. I now send 
another pen-and-ink sketch of it (see Fig. 1), It consists 
of two hard-wood blocks turned in a lathe, a little smaller 
than the pipesto be tested. An India-rubber ring is placed 
as shown. On screwing the blocks tightly together, the 
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ring bulges outwards and presses closely against the inside 
of the pipe. The screw consists of a piece of iron barrel, 
with screwed ends and fly-nuts. A cap should be 
screwed on at A when water pressure is being applied. An 
air-pump or a pressure-gauge can be attached if the pipes 
are being tested pneumatically. Figure 2 is a sketch, half 
in section, of the plugs used by the writer. ‘lhey are 
made of malleable cast iron, with a screwed bolt cast on 
the bottom plate, and a brass bow headed nut and India 
rubber ring, as shown. In your journal, Vol. II., page 
133, is an illustration showing a section of a manhole 
cover. Several London engineers use stoppers made as 
there shown, and they answer admirably when made to 
suitable sizes for plugging drains. Yours truly, 
WG, 





HOW PLUMBERS MAKE LEAD BENDS. 
New York, January 25, 18388. 


Sir: In your issue of January 7 I had the pleasure of 
reading an article on ‘‘pipe bending,” from a Western 
correspondent, and the want of sufficient time only has 
prevented me until this late day from taking a few excep- 
tions from the gentleman’s assertions and making a few 
remarks from a different standpoint. 

Keeping in mind the ancient adage that ‘‘what may 
cure one will kill another,” and appreciating fully that 
many miles intervening, it is possible that my sug- 
gestions may seem to my fellow-workman as unreas- 
onable and useless when applied to his management and 
methods, as his suggestions seem to me, yet 1 ask per- 
mission to assume the negative and explain the manner in 
which a New York plumber would make bends ina lead 
pipe. 

The method he proposes is not original with him ; 
neither is the method which I will speak of original with 
me, as it has been pretty generally adopted here for some 
time past. 

The rounded block has been in more or less use here for 
some years in bending metal pipes, more especially brass 
and copper pipes, which have recently been used for ex- 
posed and ornamental plumbing-work to considerable ex- 
tent, but latterly the block has been discarded for different 
and better methods. 

If your correspondent is interested in lead bends made 
with sand, let him procure from a ‘*wood-turner ” eight 
tapered maple plugs, or of any wood of similar close-fibred 
nature, and he has then fully equipped himself to make 
bends in 1-inch, 1%{-inch, 1%-inch, and 2-inch lead pipe. 
The plugs should be about 12 or 14 inches long each, and 
those for bending 1-inch pipe to be 7-inch at one end, 
tapered up to 1-inch, and at the large end a 4-inch hole 
should be bored at right angles with the length of plug 
and entirely through the same about 2% inches from large 
end. The plugs for bending |! inch pipe should be 1 7g at 
small end, tapered up to 134 and made in same manner; 
those for 14-inch pipe tapered from 1% to 15, and those 
for 2-inch pipe from 1% to 2% inch. 

Now to make a bend in a 2-inch pipe dry white sand is 
the best, and, after driving one of the 2-inch plugs into 


one end of the pipe, which should go in about three inches 
if the plugs are tapered right, fill the pipe with sand and 


‘stand it up in a vertical position with the plugged end 


down. 

Now tap the pipe gently, commencing at the bottom, 
with a soft-pine dresser, and work slowly up to the top of 
the pipe, continually tapping gently to settle the sand 
until it is packed so tight that it will settle no more. Now 











fill up the pipe again and repeat the action, leaving about 
three inches unoccupied for the admission of the other 
plug. Now, holding the pipe an inch or so clear of the 
floor, drive in the other plug until it strikes the sand, which 
you will know by the plug expanding the pipe. 

Now we have a solid body of sand encased by lead pipe 
and held firmly in position by the two plugs. Care must 
be exercised while bending to keep the plugs driven home 
at all times, or otherwise the bend will ‘‘ kink” at the 
throat when bending is commenced. 

Next heat the pipe at point desired to bend by burning 
paper under it or holding it over charcoal fre. When it 
is hot enough to hiss when spat upon it is ready to bend. 

Now, place it flat on the floor or bench, and with the 
left hand place a felt or cloth over the heated portion and 
grasp the pipe firmly to hold it in position, while with the 
right hand grasp the plug near the end of the pipe and 
raise it, forming an angle of about 45° at the first time. 
Now stand the pips up as at first and dress it down to 
pack the sand as before, as the bending has spread the 
sand and loosened it. After dressing down, drive the plug 
home again and repeat the bending process once or twice, 
or more if necessary, to produce desired angle. 

After bending in this manner, I think your corre- 
spondent will light his fire with the bench-blocs. 

l have spent more time in explanation, in order, if possi- 
ble, to be plain, than it would take to do the job. 

I neglected to say that the holes in the end of the plugs 
are to place a bending-iron in to drive them out of the 
pipe. Yours, etc., L. D. H. 


OFFICIAL INSPECTION OF PIPING FOR 
NATURAL GAS AT INDIANAPOLIS. 


THE Builders’ Exchange of Indianapolis are rendering 
that community a real service when they are urging on 
the Common Council of that city the adoption of an ordi- 
nance looking to the protection of the lives and property of 
citizens by securing the inspection of the work connected 
with the introduction of natural gas. We do not know 
whether Indianapolis has a plumbing law or not, but, as 
much as that is needed, it is more important that some 
control should be had over the class of men that will under- 
take to do the work connected with the introduction of 
natural gas, since, as has been stated, whenever there is 
any unusual amount of work in a community, that fact 
attracts to it incompetent and irresponsible men from other 
localities, who go there to make what they can by scamping 
work, defrauding creditors, and then leaving the town for 
a new locality where there is a sudden demand for the 
services of mechanics. The resolutions of the Exchange, 
which we quote from the Indianapolis Mews, are as 
follows ; 


‘‘ Whereas, The introduction of natural gas into Indian- 
apolis will necessitate the immediate plumbing of the 
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houses for its use ; and whereas, the experience of other 
cities has shown that natural gas is a dangerous element, 
and requires the best character of pipe and plumbing-work 
to be done to avoid accidents ; and whereas, the large and 
unusual demand ot the public for its introduction will 
induce incompetent and inexperienced persons to attempt 
the work, and thus imperil! life and property ; therefore, 
be it 

‘‘Resolved, That we are in favor of the appointment at 
once by the City Council of a competent man to act as 
inspector, who shall be required to examine and test all 
pipes, fixtures, and connections in a house before natural 
gas shall be turned into said house; that said inspector 
shall issue his certificate, stating that he finds the work is 
sufficient and safe, or, 1f in his judgment such work is 
insufficient and unsafe, he shall so certify, and shall spe- 
cifically set forth wherein the work or material in question 
is insuthcient or unsafe, and saidinspector shall leave such 
notice with the owner or occupant of the house and a copy 
thereof with the president or superintendent of the gas 
company proposing to furnish gas to said house, and to 
prevent arbitrary or interested action on the part of such 
inspector he should be required to give a bond holding him 
liable to any person who may be injured by his action 
should he without cause. or from coriupt and interested 
motives, falsely certify to the condition of said plumbing. 

‘* Aesolved, That with the same purpose in view to pro- 
tect life and property against unsate or insufficient natural. 
gas plumbing, all persons desirous of doing such work in 
the city of Indianapolis shall, before undertaking any job 
of natural-gas plumbing, file with the City ¢‘lerk his appli- 
cation, with a sworn statement of the experience he has 
had in natural gas or other plumbing and the certificate of 
a resident architect that in the opinion of such architect 
said applicant is competent to do natural-gas plumbing, 
and said applicant shall at the same time file with the City 
Clerk his bond in the sum of not less than $2,000, hclding 
said plumber liable to the person injured for any and all 
damages which may arise from any accident occurring by 
reason of any ascertainable defect in the material or negli- 
gence in the work performed in making any fitting or con- 
nection on the pipes or fixtures put in by him for the con- 
veying of natural gas. 


'* Be it further resolved, That the Chair be requested to 
appoint a committee of five from the Builders’ Exchange 
to convey to the City Council this resolution, and to assist 
in any effort that may be mace in carrying out the objects 
aforesaid.” 


J. C. Adams, George Weaver, Conrad Bender, William 
Terrell, and M. S. Huey were appointed a committee in 
accordance with the terms of the resolutions. 








Novelties. 


Under this heading we propose to describe and tilustrate appliances 
of probable interest to our several classes of readers, The 
selection wll be made w'thout reference to the wishes of 
agents or patentees, being governed solely by consideta- 
uions of novelty, .ngenuity, and probable interest to readers, and 
especially the tact that they have not been elsewhere descnbed. 
Asarule we shall make no comments, and ef és to be drstinctly 
understood that a notice does not imply approval. No charge 
wall be made for these notices, and any offer of pay for the-r inser- 
tion will insure tne:'r omission. We shall be glad to have our at- 
tention called to novelties suitabie for this secon, 





EEE 


SAFETY-PLATE FOR STEAM-RADIATORS. 


Epwarp W. Marsu, of Hartford, Conn., has patented 
a novel floor-plate for radiators in connection with an 
angle or radiator valve. The plate is somewhat of the 
usual form, but with a channel for water in its upper face. 
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Sarery PLATE FoR STEAMFIPES 


From this channel a small drip-pipe is run to any suitable 
place to carry off any leakage. A projecting rim at the 
lower end of the valve is of just sufficient width to shed 
the drops into the channel as they run from the stem or 
stuffing-box. 
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Correspondence. 


All correspondents should s<nd us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it 1s often: necessary to communicate with them for addi- 
tional tofoimation before pr nting their communications. Anony- 
mous letters will not be noticed. 


A GARBAGE CREMATOR AT MILWAUKEE. 

MILWAUKEE, WIs., January 18, 1888. 
Sir: Replying to the query on page 108, I will state 
that we have a garbaze-cremating furnace in this city. It 
is owned by William Forrestal, who was the builder of it. 
He is paid the sum of $10,000 per annum by the city for 
consuming the garbage, and it has worked satisfactorily 
so far. William Forrestal’s address is 1513 Cedar Street. 

W.G. NICHOLSON. 


PLAN FOR VENTILATING MONTREAL 
SEWERS WANTED. 
HEALTH DEPARTMENT, C1i1yY HALL, 
MONTKEAL, January 7, 1888. 


Sir: A committee appointed by our Board of tlealth 
_. is now inquiring into the best means of venuilating public 
sewers, and :hey are desirous of obtaining the views of 
the most competent authorities on the subject. So, 
having been instructed to invite your opinion, [ would 
request you, should it not be an inconvenicnce, to impart 
to us your views as to what method it would be best for 
us to adupt to ventilate our sewers, whether through the 
manholes, the gullies, or through the private drains and 
soil-pipes, taking into consideration our climate. As you 
are aware, our sireets, in tne winter time, are often cov- 
ered with snow and ice to the depth ot several feet, a 
difficulty not met with in warmer latitudes. 
An early reply will be looked upon as a great favor. 
Yours truly, J). IGNATIUS FLYNN, 
Secretary Board ot tleaith. 


[See editorial elsewhere.—EDb. } 


REMOVING WATER CONDENSED ON 
OF WINDOWS. 
LETROIT, January 20, 1888. 
Sik: Please inform me in the next issue ot your highly- 
appreciated paper the best method of disposing of water 
caused by the melting of 1ce and condensation on the Inside 
of winduws. 1 have recently completed a church waich 1s 
heated by steam. I am much troubled with the water 
from the windows. I have made openings at bvuttom ol 
window frames to convey the water outside the builuing, 
but they freeze up and are not eftectual. 
Yours truly, ALBERT E. FRENCH. 


INSIDE 


[The excessive moisture complained of is possibly due 
to the newness of the building, which nct being continu- 
ously heated, the plastering, etc., dries slowly. 

Perhaps the best thing that can be done is to run a 
emall drip-pipe inside from each window down into the 
cellar, where, as the quantity from each window would be 
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small and the intervals between discharges long, there 


would be no objection to its discharge on the cellar floor. 


The use of outside sashes in winter would relieve and per- 
haps remove the difficulty and might save enough fuel to 
make them not very expensive in the long run. A radiator 
under each window would have a similar effect. Before 
doing anything else, however, it would be well to see if 
the cause cannot be removed, which, in the case of such 
excessive conder.sation, we should be inclined to think 
might be in some small steam-leaks in the heating-appa- 
ratus which charge the air with moisture. Small steam- 
leaks, not otherwise perceptible, are sometimes detected 
by the dew on an adjoining window. It is very difficult 
to find a small steam-leak in a warm room, but perhaps by 
opening all the doors and windows while steam was on, 
some might become visible. A still more certain way would 
be to fill the heating-apparatus with water and apply press- 
ure. At least, it would pay to see that all air-valves and 
stuffng-boxes were thoroughly tight. If condensation 
occurs in the daytime when the church is empty it can 
safely be laid to steam-leaks, unless indirect radiation is 
used with a water-pan to moisten the air which may be foo 
efficient. 

In the evening, in ill-ventilated rooms, the water from 
the combustion of the gas will add much to the moisture of 
the air. ‘This can be readily shown by holding over a gas- 
jet a cold spoon on which dew will quickly form and as 
quickly disappear when the spoon gets hot. ] 


_ 





SUGGESTIONS FOR THE ‘*L” ROADS. 


NEW York, January 7, 1888. 


Sir: Travel on the elevated roads beccmes daily more 
tedious and uncomfortable, to say nothing of the careless- 
ness and danger exemplified in the many recent blockades 
and accidents, two this week on Third Avenue within 15 
hours and at the busiest times. 

Probably we will have to endure all until the maximum 
discomfort forces investments in substantial competing 
lines or a hitherto miraculously delayed slaughter causes 
suitable precautions for safety to be enforced. Meantime, 
one or two especially obvious measures would relieve the 
pressure, save time, and increase the possible traffic. 

oftrst—Let the platforms of all the principal stations be 
extended 50 to 100 per cent.; correspondingly augment the 
s.umber of cars in each train and draw it by two engines, 
one front and one rear, or both front, and separated as far 
as may be requisite for capacity of structure. 

Second—Let all traias be classified under, say, four 
heads, A, B, C, and D, each class following successively 
the other. 

Let the stations be numbered consecutively from one 
end, I, 2, 3, 4, 5, 6, 7, 8, 9, ¥O, If, 12, etc. Train A 
steps at I and 2, § and 6, g and 10, etc., skipping 3 and 
4, 7 and 8, 11 and 12, etc.; Train B stops at 1, 2, and 3, 
6 and 7, 10 and 11, etc., skipping 4 and 5, 8 and g, 12 and 
13, etc.; Irain C stops at I, 3, and 4, 7 and 8, 11 and 12, 
etc , skipping 2, 5, and 6, g and 10, etc.; Train D stops 


PEO 


STREET 
] 


at I, 4, and 5, 8 andg, 12 and 13, etc., skipping 2 and 3, 
6 and 7, 1oand 11, Next Train A stops at ¥ and 2, etc., 
as first one did. 

Thus no passenger at any station would have to wait 
more than three traine for one stopping at any given point, 
and only halt the number of stops would be made by the 
trains. 

Either of these arrangements would be practical, and if 
this suggestion does no other good it may elicit further 
attention to the subject. SUFFERER, 

[Our correspondent’s suggesticns are certainly ingen. 
ious, and we share his hope that they may elicit some 
profitable discussion. We think, however, that it would 
be difficult to get two engines to work together without 
straining or slipping as promptly as elevated road werk 
requires, especially if separated by the Jength of a train, 
which should be under the instant and absolute control of 
one man only. 

In regard to his second suggestion, it will be noted that 
as long as all trains stop at the same stations the distance 
between consecutive trains will not vary greatly, and the 
headway or time between trains may be reduced to a min- 
imum, but if they stop at alternate stations they will be 
continually gaining or losing ground with reference to each 
other, so that safety wall require the headway to be 
increased and fewer trains can be run per hour, which 
would largely offset the increased speed due to stopping 
at fewer stations, and what with the delay of waiting for 
the right train and the danger of getiing in the wrong one, 
we think the plan would be ** more plague than profit.” 


IRON PIER AT MARINE PARK, BOSTON. 


THIS pier is being constructed by the Builders’ Iron 
Foundry, Providence, R. I., from designs and specifica. 
tions prepared under the direction of City Engineer Will- 
iam Jackson, and consists of twelve wrought-iron deck 
Spans resting on cylindrica] cast-iron piers, which are set 
radially on acurve of 2,500 feet radius to the centreof the 
structure. The lower sections of the piers are about 
eight feet long each, and the flange-joints are made 
water-tight with red lead and packing. ‘The piers are suok 
till they extend at least eight feet into hard bottom, all 
earth and other material being removed from inside them 
as the sinking progresses, and the cylinders filled with 
concrete made from the best Portland cement. The 
bottom underneath the piers is of a hard, tough clay. and 
the material ubove it is such as to prevent water entering 
the cylinders while being sunk. 

‘lhe average rise of the tide is 1ofeet, and the flooring is 
24144 feet above mean low water.’ ‘The longitudinal 
trusses are supported on castings which are bedded in the 
concrete filling of the pier. They have expansion con 
nections allowing for longitudinal movement at their free 
cnds upon faced transverse bearing strips. 
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The transverse girders connecting the piers in pairs are 
entirely independent of the adjacent spans, and are sup- 
ported on vertical struts that pass through slots in the 
caps of the piers, and extend nearly five feet below them, 
where they terminate with horizontal bottom angles that 
are firmly bedded in the concrete filling, which is carefully 
brought to the required level, and, after these supports 
are bedded, the remaining space in the piers is filled with 
concrete and cement-mortar thoroughly rammed around 
the supports. 

This arrangement, while it relieves the shell of the 
piers from all load and requires it merely to protect and 
confine the enclosed concrete, also provides against small 
inaccuracies in grade and positicn of piers when placed, 
as any such iregularities can be readily overcome when 
bedding the supports in the concrete. 

This as well as other details are clearly shown in the 
accompanying illustrations. 
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ENGINEERS’ CLUB OF PHILADELPHIA. 


THE tenth annual meeting of the club was held Janu- 
ary I4, 1888, President Thomas M. Cleemann in the 
chair; Howard Murphy, Secretary and Treasurer; 44 
members and I visitor present. 

The retiring President, Mr. Thomas M. Cleemann, 
read the annual address. 

Mr. Cleemann urged upon the members the necessity 
of keeping up the club with the ablest of the young 
engineers, and reminded them that many of the greatest 
inventions and discoveries relating to engineering origin- 
ated in Philadelphia and its vicinity. The first success- 
ful steamboat, the first locomotive in America, were 
made by her citizens. ‘Ihe first permanent tramway, 


the first engineer’s transit, the first modern suspension 
bridge (with a stiffening truss), the first wire suspension 
bridge, the first arched bridge hinged at the middle and 
the ends, all originated in Pennsylvania. 

He recommended a more agressive spirit in claiming 
recognition from the city authorities when they required 
experts to advise them. 
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He referred to the Panama‘Canal, charging a want of 
good judgment in its location and management, and 
claiming that the latest advices, showing an abandon- 
ment of the projector’s favorite scheme of a sea level 
canal, so often and obstinately insisted on by him, made 
the Nicaragua route superior. 

He also referred to the extraordinary depths of the 
foundations of the Hawkesbury Bridge, the great spans 
of the bridge over the Firth of Forth, and the proposed 
North River bridge at New York, to surpass all others in 
size. 

The following persons were elected active members: 
Messrs. Louis H. Parke, Barton H. Coffey, Agnew 
T. Dice, Simon C. Long, Jacques W. Redway, Samuel 
Bell, Jr., George W. Chance, Charles H. Haupt, George 
W. Creighton, Jawood Lukens, Alan Wood, Jr., Charles 
R. Hall, Robert A. Cummings, T. W. Simpson, General 
W. F. Smith, Charies Lukens, Herbert Bamber, and 
Barnabas H. Bartol ; and as associate members, Messrs. 
George T. Mills, Michael Clarkson, and A. J. Rudderow. 









The officers elected for 1888 are as follows: As Presi- 
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dent, Toseph M. Wilson as Vice-President, J. T. Boyd: 
as Secretary and Treasurer, Howard Murphy : as Direc- 
tors, T. M. Cleemann, Freder’c Graff, Professor L. M. 
Haupt, Washington Jones, Henry G. Morris. 

President elect Joseph M. Wilson, in taking the chair, 
said: 

‘* Fellow Members :—I beg to thank you for the com- 
pliment vou have paid me in electing me to the position 
of your Presicent, and I trustthar [ may be able to show 
my a preciation of the honor and my deep interest in the 
club, not only by giving my earnest atiention to the 
duties which appertain to the office, but also by usine my 
utmost endeavors to encourage whatever will tend to the 
club’s advancement and prosperity. I am very much 
afraid, however, that mv efforts will suffer by comparison 
with tho e of my worthy predecessor. whose deep, earn- 
est devotion to the welfare and progress of the club and 
close attention to duties, have gained for him a reputa- 
tion that it would be difficult to surpass. 

‘* A club of this kind has a wide field open to it. with 
great capabilities for good work, even greater in some 
respects than would, perhaps, obtain in a more promi- 
nent or more widely spread society, where the restrictions 
and liabilities areincre>sed. The young life, the liberality 
as to eligibiiity. the local interest and acquaintance 
among the members, and the freedom from the trammels 
that would encompass an older and more conservative 


organization, where the establishment of a precedent 


must always be considered, give greater opportunities 
and enable matters to be taken up and discussed in a way 
that would hardly obtain elsewhere. 

‘*'There are numerous practical subjects of great 
importance and interest, not only to the engineer, but to 
the architect, the manufacturer, or the citizen, that might 
be brought before the club with advantage. Much of this 
kinc of work has already been done, but cannot the use- 
fulness of the club be still further increased in this direc- 
tion? For instance, there are local questions upon which 
a gratuitous opinion fron) among those best qualified to 
judge might be of great benefit to the public. Papers 
upon the practical details of such matters as lighting by 
electricity. electro-motors, storage-batteries, the heating 
and ventilating of buildings, sanitation, practical infor- 
mation on the locality and quality of the various wocds, 
stones, and other materials used in construction, and an 
almost endless variety of subjects might be proposed for 
this purpose. 

‘**It would be an excellent thing to prepare a list of 
such subjects, and to have it posted where all may see it, 
and from which se'ections could be made. 

‘““Members might hand in new suggestions from time 
to time, as they felt the want of information. These 
papers need not be long—the closer they adhere to the 
practical part of the subject the better. 

‘“The club numbers among its members very many 
practical men in all departments of engineering, archi- 
tecture, and manufacturing, and itsgenerous policy as to 
admission to its associate class makes it just the place for 
such papers. 

‘‘The club has had a good past, it is in the tide 
of present success, and before it lies a great future, if it 
is properly developed and encouraged. My heart and 
hand are with it. Will you all join me in wishing it 
prosperity?” 

The Secretary and Treasurer presented his annual 
report for the fiscal year 1887, as follows: Receipts, 
$4,332.65 ; expenditures, $4,111.36; balance, 8556.48 ; 
other assets, $1,237.20, which does not include the 
value of the library. 


The membersh'p at the end of 1886 was 468 ; additions, 
32 ; deceased and resigned, 25; at the end of 1887, 475, 
of wnom 221, active members, reside in Philadelphia. 

A communication was received from Mr. Walter Wood, 
Chairman of the Finance Committee of the Local Enter. 
tainment Committee of the American Society of Mechani- 
cal Engineers, transmitting to the club $206.35, a portion 
of the unexpended balance in the hands of that committee, 
which the s:hscribers desired to present to the club. 
[Presumably, in acknowledzment of the courtesy of the 
club in placing their house at the disposal of the commiut- 
tee.—EDb ] 

Mr. A. Marichal read a paper on the ‘‘ Plan Formation 
of Quaker Bridge Dam.” ‘The topic of his discussion was 
the report. by the engineers in charge, to the New York 
Aqueduct Commission, on the ** Non-Advisability of Con- 
structing the Dam on a Curve.” The author of the paper 
says: ‘' The formula used by the designers in order to 
prove that a pressure of 46.8 tons per square font would 
be transmitted to the voussoir joints, if the dam would act 
as an arch, would be good only for an ideal dam, without 
any thiekness, witho.tany elasticity, offering no resistance 
whatever to the water-pressure. As scon as you jump 
from pure theory into practice, you are compelled to give 
som? thickness to your wall; and no matter how thin it 
may be, it will offer some resistance to the horizontal 
thrust of water, and only the excess, not carried by the 
wall itself, will be transmitted to the abutment, which will 
react and make equilibrium, provided this reaction does 
not reach a certain limit.” 

Assuming the limit ixed by the designer to be correct, 
the author of the paper finds that an increase of too per 
cent. of stability will be introduced by the curved plan, 
and claims that this additional stability is very much 
needed. Concluding, he says that the adoption of the 
straight plan would be the sanction of a false theory. 

‘here was some discussion by Mr. J. E. Codman, who 
defended the plan of the dam, quoting abstracts from the 
report of Chief Engineer Church. 


Mr. H. S. Pritchard presented an illustrated description 
of a graphical method of determining the deflection of 
bridges. At. open draw-bridge is chosen for illustration. 
The usual formuia fcr calculatirg the variations in the 
leng:h of each member, due to the strain, is given. Then, 
by means ot diagrams, a yraphic method of obtaining the 
deflections trom these variations in length is exp!ained, its 
application to the draw-bridge sho'vn, and suggestions 
given for its use in other forms of bridges. 





THE OHIO SOCIETY OF SURVEYORS AND 
CIVIL ENGINEERS. 


THIS society held its ninth annual meeting at Colum- 
bus, O , January 10, 11, and 12. ‘he attendance was 
larger than at any previous meeting. Among those pres- 
ent were: M. E. Rawson, of Cleveland: W. H. Jennings, 
of Columbus; John L. Culley, of Cleveland ; Benjamin 
‘Thompson, of Urbana; A. G. Pugh, of Columbus; J. S. 
Humphrey, of Garden City, Kan.; E. D. Shreve, of 
Mansheld ; Frank M. Kennedy, of Washington C. H.; 
Hiomer C. White. of Warren. 

On the first day the following papers were read: on 
‘“The Judicial Functions of the Survevor,” by Homer 
White, of Warren; a paper cn ‘* Adverse Possession,” by 
E. D. Haselton, of Mahoning County ; on ‘* Steel ‘aves 
as Standards,” by Prof. J. B. Johnson, of Washington 
University, Mo.; an address by George R. Gyger, of 
Alliance, on ‘* Protection from Incompetency.” and a his- 
torical sketch of ‘‘ Our Public Domain,” by J. T. Bruck, 
of Cardington. 

The evening exercises were opened by the address of 
President W. 1. Jennings. Dr. Edward Orton. of Ohio 
State University, gave a lecture on ‘‘ Road-making Mate- 
rials of the State.” Professor Orton was foliowed by Mr. 
C. A. Ilanlon, of Massillon, O., who presented a paper 
entitled ** A State lopographical Survey.” The evening 
closed with a report of the Committee on Civil Engineer- 
ing. 

The afterroon of the second day was largely spent in 
discussing the material used in paving of streets and 
making of roads. <A free exchange of opinion as to the 
merits of certain paving stones was made and considerable 
attention paid the manner ot laying them. 

A committee from the Centennial Commission, who 
waited upon the society for the purpose of having a display 
of rclics of the profession 100 years ago, at thecoming cen- 
tennial. was informed that their request would be com- 
plied with so far as was possible. The following papers 
were read during the day: By Jonathan Arnett. of London, 
Madison County, on ‘*‘ Philosophy of Underdrainage ;” 
by Frank Kennedy, of Washington C. H., on ‘* The Cat- 
fish System of Drainage ;” by G. S$. Innis, of Columbus, 


on ‘* Construction of Turnpikes;"’ ‘‘ Notes on Paving,” 
by Themas R. Wickenden, of Toledo; ‘* Cleveland City 
Pavements,” by M. E. Rawson; ‘‘Street-Crossings and 


Sidewalks,” by R. A. Bryan, Portsmouth ; ‘‘ Street Grades 
and Records,” by W. H. Jennings, Columbus: ‘‘Con- 
struction, Maintenance, and Repairs of Short-span High- 
way Bridges,” by 5. A. Buchanan, Bellefontaine: '* Com- 
putation of Strains in Highway Bridges,” by Professor 
C. N. Brawn, Ohio State University; H. T. Lewis, on 
‘* Bridge Details ;"' ** Lifting and Moving of Bridges,” 
by Thomas H. Johnson, Columbus; ‘* Pile Foundations,” 
by Julian Griggs, Columbus ; *‘ Masonry as Applied to 
Railroad Work.” by A. G. Pugh, Columbus; ‘* Puzzles for 
the Enquirer,” by W. A. Gain, Sidney ; ‘‘ Comparative 
Cost and Efficiency of Tile Drain and Open Ditches,” by 
E. O. Opedycke, of Bryan; ‘*Street Grades and Monu- 
ments,” by C. 8. Lee, of Marysville; ** Monumenting,”’ 
by F. Hodgman, of Climax, Mich. 

On the morning of the last day the reports of the retiring 
officers were sudmitted and approved, and a number of 
papcrs were read and discussed. among them being one by 
W. C. Rowe on the Circleville water-works ; also, one by 
B. F. Bowen, of Columbus, on ‘** Mortar," and by Wil- 
liam Reeder. of London, of the “' Difficulties of Survey- 
ing in the Virginia Military District.” 

A petition signed by W. H. Jennings, chief engineer of 
the Hocking Vailey Railroad Company. and nire other 
Columbus engineers, asking for permission to form a local 
association, was favorably acied upon. ‘The Committee 
on Lezislation reported in favor of abandoning the wort! - 
less portion of the Ohio Canal, but no action was taken on 
the report other than its acceptance. 

The metter of an exhibit during the Centennial in Col- 
umbus in September was referred to the local members of 
the association with powerto act. The Committee on 
Legislation was instructed to fcrmulate a bill to govern 
the qualitications of persons acting as civil engineers in 
this State, for presentation at the next annual meeting. 

At the afternoon session J]. N. Bradford, cf Ohio state 
University, gave an illustrated lecture on ‘ Duplication of 
Blue Prints,” and Mr. Cully read a paper on ‘* Landscape 
Engineering.” 

Uhe following persons were elected members: B. E. 
Cutler, Zanesville ; Alvin Morrow, Paulding ; Henry E. 
Mann, Ashtabula; W. II. Legyitt, Columbus ; James ‘I’. 
Egerton, Ironton; Frank Snyder, Columbus; William J. 
Hester, Cambridge; George B. Nicholson, Cincinnati ; 
M. P. McCoy, Van Wert ; James Swisher, Urbana; A.W. 
Jones, Columbus; T. H. Dovle, Lcegan ; Samuel Huston, 
Steubenville; E. C. Slater, Findlay; D. R. Slattermann, 
Dayton: H. J. Lewis. Columbus ; M. J. Riggs, loledo ; 
G. A. Masters, Toledo; Samuel Hachtelle, Columbus: 
J.M. Harper, Cincinnati. Prof. Edward Orton was elected 
an honorary member. 


The following officers were elected ; President, J. p. 
Varney, Cleveland ; Vice President, O. B. Opdycke, Bryan: 
Secretary, C. N. Brown, Columbus; Treasurer, F. ¢ 
sazer, Columbus; Trustees, W. H. Jennings, Columbus: 
T, R. Wickenden, Toledo; F. M. Davidson, West Man. 
chester; C. A. Judson, Sandusky; William Keeder, 
London 

Suitable resolutions were adopted on the death of J. §. 
Ellis, a member. 

The meeting, which has been the most successful in the 
history of the organization, adjourned until the next annua! 
ineeting, which occurs next year in the same place. 


A NATIONAL BUREAU OF HARBOR AND 
WATERWAYS. 


THE following bill. which is of interest to engineers, has 
been introduced into the Senate of the United States by 
Senator Collum, of Illinois, who was active in securing the 
passage of the Inter-State Commerce Act ; 


Be it enacted by the Senate and House «f Represenatizey; 
of the United Stalesof Amertca in Congress assembled, 
That there shall be underthe War Department a bureay 
to be known as the Bureau of Harbors and Waterways, to 
be officered bv a corps to be known as the Corps of United 
States Civil Engineers. 

Sec. 2. That it shall be charged with the construction, 
execution, conduct, and preservation of the harbor and 
waterway works in aid of tavigation, now completed or 
possessed, or in the cavrse of construction or operation 
by the United States, including what is known as snagging 
and dredging operations ; and all such works as may now 
or hereatter be provided for bv law ; and the making of all 
examinations, surveys, plans and estimates, relating to har. 
bor and waterway improvements: and it shall be charged 
with the supervision of all crossings of navigable water. 
ways which are under the contro] of the United States: 
and it shall be charged and intrusted-with the care of all 
the bcats, instruments, implements, and plant of everr 
kind relating to such operations, wetks, examinations, 
and surveys ; and all the records and documents relating 
to the same as may row be, or may hereafter become. the 
property of the United States. all under the direction and 
authority of the Secretary of War; and the President 
shall see that the transfers herein contemplated are fully 
and promptly made. 


Sec, 3. That there shall be a_ chief of this corps, one 
learned and experienced in civil engineering, and especi- 
ally with reference to harbor and waterway works, who 
shall be located at Washington. There shall likewise be 
four associate chiefs located at Washington, and of quali- 
fications similar to those required for the chief, and they 
shall be known, without distinction of rank among them- 
selves, as assooiate chief engineers. One associate chief 
shall be assigned to duty in the office of the chief. and the 
others shall be assigned to such divisions of the harbor and 
waterway works as the Secretary of War may approve of 
direct. The chief sha'l be charged, under the Secretary 
of War, with the execution of all laws and duties pertain- 
ing to the corps, and during his absence or sickness the 
associate chiel in connection with his office shail 
act in his stead or under his lawful orders. These engi- 


‘neers shall also constitute an advisory board for all such 


questions as may be submitted or referred to them by the 
department engineers, by the Secretary of War, or oy 
Congress. ‘lhere shall be not more than eleven or less 
than nine engineers to be known as department engineers, 
who shall have charge of such divisions into departments 
as may be made of the harbor and waterway works, aod 
thev shall be located at such centra! or convenient points 
in the departments as may be directed. ‘Where shali be as 
many engineers, to be known as division engineers, as ma¥ 
hereafier be required, but not to exceed fifty in number. 
who shall have charge of such groups of works and sur- 
vevs in the several departments as can be conveniently ad- 
ministered from the same headquarters. There shall be as 
many engineers, to be known as first assistant engineers, 
as may hereafter be required, but not to exceed one hun- 
dred in num jer, who may have local charge of the works 
and surveys under the direction of the division enginecr. 
There shall be as many engineers, to be known as second 
assistant engineers, as may Le hereafier required, but not 
to exceed two hundred tn number, There shall be as many 
cadets, to be known as cadet engineers, as may be here- 
atter required, but not to exceed two hundred and ffiy in 
number. All officers and cadets shall be citizens ot the 
United States. 


SEC. 4. ‘hat the chief engineer of the corps of civil en- 
gineeis may be appointed from the present corps of milt- 
lary engineers, but of not lower rank than colonel in said 
military corps, and half of the associate chief engineers of 
said civil cor,.s may be appointed from the military corps. 
but of not lower rank than lieutenant-colonel in said corps. 
Five of nine, five of ten, or six of eleven of the department 
enginers may be appointed from the military corps, but 
of not lower rank than major in said corps. One-balf of 
the division engineers herein pruvided tor may be appointed 
from among the officers of the military corps. but of not 
lower rank than captain in said corps. Twenty of the first 
assistant enyineers of the civil corps may also be appointed 
from the military corps, but of not lower rank than frst 
licutenant in said corps. 

Src. s. ‘That the chief engineer of the civil corps, the 
associate chief, depariment, division, first and second 
assistant engineers of said corps shall be appointed by 
the President by and with the advice and consent ° 
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the Senate. In the initial organization of the corps the 
appointment of associate chief, department, and division 
engineers shall be made upon the recommendation of the 
commission hereinafter provided for ; and the appointment 
of first and second assistant engineers shall be made upon 
the recommendation of the board of United States 
civil engineers established by the President. The 
cadets of this corps shall be appointed by the Secretary 
of War upon examination by a duly-constituted board. All 
appointments to this corps shal] be with special reference 
to experience, capacity. training, and ‘tness for the kind 
of work assigned to this corps, and in case of the office of 
chief engineer of said corps becoming vacant, it shall be 
filled by the appointment of one of the associate chiefs to 
- that office ; and vacancies in all other grades shail be filled 
by promotion fromthe next lower grade of the corps: 
Prov ded, however, Vhat one-third of the vacancies occur- 
ring in any one year in the grades of second assistant 
engineer and first assistant engineers may be filled by 
engineers not formerly members of the corps, who may 
present themselves as candidates and submit to such exam- 
inations and tests as may be provided for in the rules and 
regulations. 


Sec. 6. That the relative rank in each grade below that 
of associate chief engineer shall be determined by date of 
commission, and in the initial organization of the corps the 
engineers from the army shall take rank in alternate position 
with the civil engineers in each grade. Promotions from 
any such grade to a higher shall be in the order of senior- 
ity : Provided, however, Yhat such senior officer in the 
grades of first assistant, second assistant, and cadet engi- 
neer shall be recommended for promotion by the examin- 
ing board herein provided. 


Sec. 7. That engineers from the army who shal] accept 
appointments in this corps may resign any time within two 
years from the passage of this act and resume their con- 
nection with the army, without impairment of rank. As 
long as this option is retained they shall receive their pay 
in the usual manner as officers of the army on detached 
duty. 

Sec. 8. That in making appointments to this corps 
below the grade of department engineer they shall be 
made upon the basis of work being, or that may be, con- 
ducted as herein authorized. 


SEc. 9. That the pay of the officers of this corps shall 
be at the following rates per annum: Chief engineer, ten 
thousand dollars ; associate chief engineer, seven thousand 
five hundred dollars ; department engineer, six thousand 
dollars; division engineer, four thousand dollars; first 
assistant engineer, two thousand seven hundred dollars ; 
second assistant engineer, one thousand eight hundred 
dollars ; cadet engineer, one thousand dollars. All officers 
of this corps shall receive actual traveling expenses while 
traveling under orders; and the Secretary of War may 
employ special engineering counsel in connection with 
works he may deem of sufficient ditticulty to make this step 
necessary: #rovided, Vhat funds for this purpose shall 
have been provided for by Congress. 


Sec. 10. That when any officer of the corps arrives at 
the age of sixty-five years, he shall be retired frcm active 
service inthe corps, and shall, after such revirement, receive 
one-half of the cer annum rate of pay to which he was 
entitled at the time of his retirement. 


SEc. 11. That no offier of this corps shall be employed 
upon work other than that assigned to this corps, except 
upon the special order of the President, and such orders 
shall be reported to Congress by the Secretary of War. 


Sec. 12. That forthe purpose of formulating a system 
of rules and regulations for the proper administration of 
the duties of this corps, and for such other purposes as 
herein provided, the President shall appoint a commission, 
to consist of three Army engineers, of not lower rank than 
the grade of lieutenant-colonel. and three civil engineers, 
citizens of the United States, all of hiyh attainments in 
engineering ability and experience. It shall be the duty 
of this commission to carefully prepare and present to 
Congress, as early as practicable, a system of rules and 
reguiations for the government, direction, and guidance 
of the Corps of United States Civil Engineers, in matters 
pertaining to disbursement of funds, projects and care of 
property. discipline, emyloyees, and all other matters 
which may properly come within the scope of such rules 
and regulatious. ‘lhis commission shall also nominate to 
the President such c:vi! and military engineers as they may 
deem specially titted for commission in the grades above 
first assistant engineer in the Corps of United States Civil] 
Engineers. Such members of the commission as may not 
be under pay as Government officials shall receive a salary 
ot four hundred and fifty dollars per month; and all mem- 
bers shal] be paid their necessary traveling expenses. ‘lo 
defray the expenses of the commission, and for the com- 
pensation herein provided, the sum of ten thousand dollars 
1s hereby appropriated, to be expended under the direction 
of the Secretary of War. 

Sec. 13. That the Secretary of War shall divide the 
country with relerence to the harbor and waterway works 
into not less than nine, and’ not more than eleven depart- 
ments, as nearly equal and uniform as may be, relative to 
drainage areas and topographical features, and the im- 
portance of harbors and waterways ; and every department 
shall be under a department engineer. 


Sec. 14. That no appropriation or allotment cf 
money for a harbor or waterway shall be expended 
upon such work ualess it is sufficient to provide for 
the completion of said work, or unless, in addition to 
the current appropriativn, provision shall have been made 


by law for funds necessary for its completion: Provided, 
That this sha]]l not apply to snagging or dredging oper- 
ations continuous in their nature, or to the care and 
keep of plant, property, and works, or to the operating of 
works wholly or partially completed, so as to be useful 
to commerce, such as locks and dam§, or if the funds 
provided are adequate to complete in a permanent manner 
a particular and distinct stretch. reach, section, or part of 
said work, which shall. by and of itself, be sufficiently 
beneficial to commerce to justify the completion of said 
stretch, reach, section, or part, or to work that is design- 
ediv of a temporary character: Provided, however, ‘\hat 
the funds spent upon a part of a temporary work shall 
contemplate as much stability for the part as is contem- 
plated for the whole work: And provided further, That 
the expected benefit to commerce of the partial im- 
provement shall be positive and advisable; it being the 
purpose and intent of this act that no power or discretion 
shall rest with the engineers or War Department to spend 
public money when they know and admit that the amount 
applicable to a work is insufficient to serve any useful pub- 
lic purpose, in connection with benefits to commerce or 
the completion of the work. No work shall be dene ex- 
cept under a distinct and detail] plan for each work, 
accompanied by estimates of annual needs of funds. and 
of the amount necessary for completion, and unless ap- 
proved and authorized by Congress; and the Secretary of 
War shall carefully examine into all failures to complete 
work within the specified limits of time and money, and 
into all reasons assigned therefor, and report the same 
to Congress at each regular annual session, and he 
shall enforce the highest degree of economy, efficiency. 
and responsibility among and upon the members of this 
corps, and a rigid compliance with law by it, and he shall 
report to Congress upon those subjects at each regular 
annual session. Funds once appropriated for these works 
shall remain available for them until covered back into 
the Treasury by Congress; but allotments of a general 
fund. made by Executive authority, may be changed by 
order of the Secretary of War. 

Sec. 1§. That in the preparation of plans and estimates, 
and in reports upon the progress and conduct of works 
.and operations all reports shall be made to the officer 
next in authority, to be duly and fully transmitted to the 
Secretary of War, and by him so transmitted to Congress 
at each regular session. All transactions, expenditures, 
and results shall be fully reported in detail. In each 
annual report there shall be a financial statement under 
the head of each separate work, giving the original esti- 
mate of cost for tocal completion, the amcunt expended 
and on hand at the close of the last fiscal year ending 
June thirtieth of each year, the amount originally stated 
as required for each year, the total and the annual 
amounts appropriated, the amount still required, both 
anaual and total, and whether the same is provided for. 


Sec. 16, That in reporting plans and estimates as Con- 
gress may order, and in advising and recommendiny alter- 
ation of plans and estimates, the officer in local charge of 
the work shall state his views in a report to the division 
engineer, who shall forward it with his recommendations 
to the department engineer, who shall similarly forward 
it to the chief engineer for the consideration of the advis- 
ory board. 


Sec. 17. That each division engineer shall annually re- 
port to the department enyineer upon the general commer- 
cial wants of his division with respect to harbor and water- 
way improvements, and in forwarding these reports to the 
chief engineer each department engineer shall make a simi- 
lar report with respect to his department, and the advisory 
board shall lhkewise consider the matter in its broad na- 
tional relations ; each shall report upon the present and 
probable commercial wants of their respective fields, and 
they shall consider and report upon them with respect to both 
their present and commercial wants, stating what may be 
deemed advisable improvements and what are the maxi- 
mum improvements their harbors and waterways are ca- 
pable of, it being the intent that all work shall tend to the 
most perfect class and standard of work, and, as far as may 
be, developed into a complete and harmonious national 
systen. The advisory board is directed to recommend to 
Congress the best methods to obtain these results. 


Sec. 18. That all estimates and requirements for this 
corps, or for the work under it, shall be reported by the 
secretary of War to the Secretary of the Treasury, and be 
by him incorporated in the Book of Estimates and re- 
ported to Congress. 


SEC. 1g. That in case the officers of this corps shall, in 
obedience to the requirements ot public works, as herein 
presctibed, exceed in number the subsequent requirements 
of the public works owing to the lack of appropriations, or 
for any other cause, the Secretary of War shall temporarily 
re: ire those officers not actually emploved upon halt pay, and 
during sucn period of retizement they may accept employ- 
ment outside of (Government service, subject to the 
approval of the Secretary of War; but otherwise the offi- 
cers of this corps shall not hold any other civil office or 
engage in any civil or military occupation of a protessional 
c>aracter ; and the Secretary of War may, out of the funds 
which may be provided for that purpose, detail officers to 
visit foreign works and study foreign methods and report 
upon the same. 


Sec. 29. That the Secretary of War shall pvovide such 
Looks and methods of instruction for the corps as he may 
deem best and for which Congress may especially provide. 

SEC. 21. Ihat the Secretary of War shall have work 
done by contract, after due advertisement, when he shall 
be satished that such work can bedone more cheaply, and 





as efficiently, in that way than in any other way and to the 
best interest of the Government; and he shall take ade- 
quate bond and security for the proper performance of the 
contracts, and all such proceedings shall be reported in full 
to Congress. 


Sec. 22. That all parts of acts in conflict with this act 
are hereby repealed, and all offices in ccnnection with 
these works other than those ofhces herein provided for 
are hereby vacated and the offices abolished: Previded,1 hat 
this does not relate to the corps of army engireers, except 
as to appointments herein provided for; but no vacancies in 
said corps hereby caused are to be filled more rapidly than 
now provided for by law. 


Gas and Electricity. 


Tlltuninatine Power of Gas tn New York City. 
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THE VOSBURGH TUNNEL. 
A DESCRIPTION of its construction. Illustrated. Pub- 


lished with the permission of the Lehigh Valley Railroad 
Company by Leo Von Rosenberg, 35 Broadway, New 
York. 1887, 8%x11%. 56 pp. Price, $1. 


This tunnel is in Wyoming Co., Pa., on the line of 
the Pennsylvania and New York Canal and Railroad, and, 
by piercing a high neck ot land making a loop inthe north 
branch of the Susquehanna, which the railroad here 
follows, a distance of more than four miles is saved. It 
was begun in 1883 and opened for traffic in 1886, in which 
year the road carried over three million tons. It is a 
double-track tunnel, 3.902 feet long. The error in meet- 
ing of the headines was: In line, 54 of aninch; in grade, 
¥ of an inch, and in distance less than one inch. Except for 
250 feet the tunnel isin rock. The Chief Engineer was A. 
W. Stedman, Chief Engineer of the Lehigh Valley Rail- 
road and associated lines. The ergineer in charge was 
G. B. Owen, and the resident engineer, Isaac Dox. ‘he 
contractors were Lents & Co. 

In his preface the author says: ‘‘ The Chief Engineer 
of the Lehigh Valley Railroad Co. assigned to the writer, 
who was then in the service of the engineering department 
of the road, the duty of preparing a set o1 drawings which 
would faithfully illustrate the methods employed in the 
construction of the Vosburgh Tunnel. ‘lhese drawings 
were carefully prepared from working plans and_ personal 
examinations of the work. The material thus gathered 
has been supplemented by further interesting data and 
illustrations, So as to present an accurate and complete 
account of this important engineering work.” 

The promise of the preface seems to be well fulfilled in 
the book, which will be of much interest to any engineer 
and of special value to those engaged on similar work. 
Tt would be fortunate for the profession if ail its impor- 
tant works were as carefully described. 


JOHN A. BAILEY. 


JOHN A. BAILEY, for many vears engineer cf the United 
States Government in connection with public works. died 
in Marquette, Mich., January 22, aged sixty-nine years. 
He entered the service of the Government in 1856, and had 
charge of the construction of the ligathouses along the 
Atlantic coast. He superintended laving the cable from 
Florida to Cuba; erected Spectacle Reef Light, in Lake 
Huron, in 1871, The last public work which he completed 
was the building of St. Annan Rock Light in Lake Supe- 
rior. At the time ot his death he was superintending the 
erection of the buildings of the Michigan branch State’s 
prison at Marquette. 





- PERSONAL. 


LIEUTENANT-COLONEL WILLIAM LupLow, Corps of 
Engineers, U.S. A., has been relieved from duty as 
Engineer Commissioner, District of Columbia, and Major 
Charles W. Raymond has been appointed by the Presi- 
dent to fill the vacancy. 


THE firm of Keister & Wallis, architects, with offices 
at Broadway and Thirtv-third Streer, New York City, has 
been dissolved. Mr. George Keister and Mr. Frank E. 
Wallis will continue the practice of their profession separ- 
ately at the old address. 


RK. E. Bricas, late Resident Engineer of the Union 
Pacific Kailroad, has been made Chief Engineer of the 
Denver and Rio Grande Kailroad, and wil! have charge of 
the location and construction of new lines and general 
supervision of maintenance of wav, including track, 
bri: ges, buildings, and other structures, right of way and 
real estate. 


GEORGE T. Tarvis, C. E., has been appointed Super- 
intendent of the Duluth, South Shore and Atlantic Rail- 
road, which is almost completed. Mr. Jarvis is twenty- 
eight years old, a graduate of the University of Toronto, 
and he subsequently took a special course in mechanical 
engineering at the Massachuset.s Institute of Technology. 
He has been employed by the Pennsylvania Compan y, 
and is at present Division Superintendent of the Mexican 
Central Railroad. 
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ARCHITECTURAL COMPETITIONS. 


RICHMOND, VA —The Masonic Temple 
Association has issued a circular, containing 
instructions, etc., to architects who may de- 
sire to enter into the competition, to furnish 
plans for the edifice. The following extract 
from the circular contains the terms of the 
competition: 

‘‘For the best design, accepted by the 
Board, no premium will be paid, but the ar- 
chitect submitting it will receive $3,000 in 
consideration of his furnishing, in addition, 
complete plans with full specifications and 
working drawings, the accuracy and com- 
pleteness of all to be guaranteed by him, the 
$3,070 to be payable as follows: 

‘live hundred dollars on acceptance of the 
plans, $500 on receipt of the complete work- 
ing, drawings and specifications, $1,000 when 
the building reaches the second floor, and 
$1,0co when the building is completed. 

‘For the second best plan, $509; for the 
third best plan, $300; for the fourth best 
plan, $200. 

‘lhe designs to be sent to the Committee 
on Plans, care of W. B. Isaacs, Secretary 
and ‘Treasurer, not later than the 20th of 
March, 1858. 

‘The committee reserves the right to reject 
any and all the designs submitted.” 

The building is not to exceed $100,000 in 
cost. is to be supplied with heating and ven- 
tilating apparatus, elevator machinery. etc., 
and is to be built of brick, stone (the latter of 
best quality), and terra-cotta ornamentation 
if desirable. All plans submitted must come 
within the $100,000 appropriation, 

A copy ot the complete circular can be had 
by addressing Secretary Isaacs. 


HUNTSVILLE, TEX.—Plans are wanted at 
this place, until February 13, for a court- 
house for Walker County, to cost $22,500. 
Address J. M. Smither, County Judge. 


GEORGETOWM, TEX.—Plans are wanted at 
this place, until February 13, for a jail and 
jailer’s residence. Address W. M. Key. 


TAMPA, FLA.—Plans are wanted at this 
place, until February 7, for a jail, to cost 
*15.000. Address W. F. Givens, of Jail 
Committee. 


MERRILL, Wis.—Plans are wanted for a 
city hall building. Ad_ress the City Council. 


BUFFALO, N. ¥Y.—Plans are wanted in this 
city for a Masonic temple, to cost $150,000. 
No date specified. Address R. H. Bickford, 
of the Masonic Temple Building Committee. 


Joutret, ILL.—Plans are wanted for a new 
citv hall. Acdress the City Halli Building 
Committee. 

BurFrato, N. Y.—Plans are wanted for nu- 
merous school buildings, the total cost of 
which will be $250,000. to be erected in the 
citv. For details address Mr. Crocker, Su- 
perintendent of Schools. 


FINvpLAY, O.—Plans are wanted for a church 
edifice for the United Brethren Church Scciety. 
Address the Rev. J. G. Radabaugh, pastor. 


CHATTANOOGA, TENN. — Plans will soon be 
wanted for aCatholic church. The details can 
be had by addressing the Kev. Father Walsh, 
rector. 


Sioux City, [owA.—Plans are wanted here 
for a $25,000 church for the Congretional So- 
ciety. For details address T. J. Stone, of the 
committee to secure plans. 


LAKE Virw, ILt.—Plans are wanted for a 
church for the St. Peter’s Episcopal Society. 
Address the Building Committee. 


NEENAH, Ws.—Plans are wanted for a 
$10,000 school building. Address the School 
Board. 





TRADE CATALOGUES. 


Henry R. WorTHINGTON, New York, has 
recently issued a new general catalogue illus- 
trating the Worthington steam-pumping ma- 
chinery, independent condensers, and water- 
meters manufactured by him, ‘1 he illustrations 
are tine specimens of wocd engraving. Pumps 
for apparently every duty seem to be illustrated 
in its pages. It will be sent gratuitously to 
those interested. 


For works for which proposals are reauested see also 
the ‘Proposal Column,’” pages t-v-viteviil-144. 


Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
THe FnGineerinG & Bui_tpinG RECORD as the suurce. 


Our readers will oblige us by notes, cl-pp'nys, or any tn- 
formation whica will put us in the way of obtaming 
earty and rel able news for our ‘* Contract nz I[n- 
teligence.”” /"/formation of importance sent to 
us exclusively, and not asewhere published, wilt 
be liberally paid for. 


WATER. SEWERAGE, ETC. 


MONTGOMERY, ALA.—The Committee on 
Sanitation has submitted the report of Mr. 
Rudolph Hering, C. E. ‘The report suggests 
that that portion of the city at the fuot of the 
ridge be sewered with plain sewer-pipe. He 
does not recommend any special system, allow- 
ing roof-water to enter or not at the discretion 
of the council. He recommends the diameter 
of the pipes to be eight inches. As tothe 
depth of the sewers he advises them to be at 
least twelve feet deep in order to give ample 
drainzge to the buildings. Outside of this 
area the depth could be six or seven feet. 
Manholes or shafts leading down to the pipe 
from the street surface large enouyh for a man 
to enter are desirable in order for a man to go 
down into sewers and remove the obstructions. 
He recommends that they be placed at the in- 
tersection of every street. and that flush-tanks 
be built at the highest ends of the sewers and 
be suddenly discharged in order to keep pub- 
lic sewers clean and free from stoppage. The 
best pipe of thebest material should be used 
and an inspector should be constantly present 
under the direction of the City Engineer to see 
that nothing but first-class material should be 
used. ‘The supplement report of Mr. Hering 
will be submitted as eariy as practicable. It 
will give full and complete estimates of the 
cost of giving that portion of the city of Mont- 
gomery north of the ridge a complete system 
of sewerage. 


LANCASTER, PA.—Extensions are to be 
made to the water-works in the shape of a 
60-foot culvert «hich is to be built under the 
Pennsylvania Railroad tracks to connect the 
new water-works and the reservoir: 


WHEELING, W. VA.—An improvement is 
to be made to the water-works in the shape of 
additional valves and machinery that will per- 
mit of pumping water directly into the mains 
withouc sending it to the reservoir, The 
water-works superintendent has charge of the 
work. 


BrisTtot, TENN.—Howard Murphy, C. E., 
of Philadelphia, has submitted his report in 
regard to a system of water-works, which 
states that €go.000 should be expended on the 
system. Otticial action is to be taken in the 
matter at an early date. 


CARTERSVILLE, Ga. — Concerning the 
water-works question here, our correspondent 
writes as follows: ‘' The city authorities have 
appointed committees to look into the probable 
cost. An engineer has teen employed to get 
up information. Legislative enactment is 
necessary to get a vote upon the question as to 
whether they will be built or not, which will 
be had in November. Election will follow 
immediately after passage of act. Bonds will 
be issued to cover cost. There is little doubt 
but what the works will be erected. The 
committee, W. C. Baker, D. W. K. Peacock, 
and Charles McEwen, are hard at work, and 
will conter with engineers, etc.”’ 


ROCHESTER, Pa. — A. W. McCoy, City 
Clerk of this place, writes us, under date of 
January 24, as joilows: ‘* A contract for con- 
struction of water-works for this place was 
let yesterday to Ellis Morrison, of New Cas- 
tle, Pa., to be completed by January 1, 1889.” 


Kurzrown, Pa.—Concerning the water- 
works project here our correspondent writes 
as foilows: ‘*The water matter is very 
quiet.”’ 


WOoOoDBERRY, Mp.—The Consumers’ Water 
and Illuminating Company of Baltimore has 
awarded the contract for building the water 
and gas works at this place to George B, 
Morton at about $200,000. 


VassSAR, MicH.—The water-works question 
is being ayitated here. 


SCRANTON, PA.—William Connell, of the 
Meadow Brook Water Company ot this place, 
writes us as follows concerning the intentions 
of the company: *‘ We have formulated no 
positive plans as yet.” 


Creston, Iowa.—-Concerning the water- 
works question here, our correspondent writes ° 
** Franchise for water-works has been granted 
to William S. Mercer & Co., of New York: the 
city takes 80 hydrants at an annual rental cf 
#4.500. The franchise granted a year ago to 
James Gamble, of New York, expired by lim- 
itation.”’ 


Waco, TEx.—Concerning the renewal of 
the water-works contract here, our correspond- 
ent writes as follows, under date of January 
18: ** Our City Council met last night as a 
committee ct the whole and have made a con- 
tract, or agreed upon one, to be submitted to 
the Waco Water Co. If they accept it will 
run for ten years, and we will not have to bond 
for a new system then. Can't say what coun- 
cil will do 1f they fail to trade.” 


BOWLING GREEN, O.—Our correspondent 
writes as follows concerning the terms, etc., 
of the recent water-works contract: ‘‘ ‘lhe 
village has entered into a contract with Ferris 
& Halladay, of Jersey City, for the construc- 
tion of water-works here, they owning the 
works, and the city paying them an annual 
rental for the hydrants; the contract is for 30 
years, with the privilege reserved to the city 
to purchase the same at any time after ten 
years ; the vote taken on Monday, January 16, 
to ratify the contract resulted in the ratifica- 
tion of the contract by the following vote: to 
ratify the contract, ayes, 38); nays, 116. The 
works contemplaie! will cost about $60,000.” 


MARION, VA.—Our correspondent writes: 
‘A contract to construct water-works at this 
place was let to the Glamorgan Co, Lynch- 
burg, Va., on the 2gth of December last, who 
will commence work about the 2oth of 
March.” 


Jamaica, N. Y.—The village trustees have 
formally accepted the water-works  con- 
structed by the Lockwood Company, and the 
introduction of water will take place at once. 
The works embrace several miles of pipe, 
about fifty hydrants, and a stand-pipe with a 
capacity of 600,000 gallons. 


GALVESTON, TEX.—The bids for artesian 
welt, opened January 19, were all rejected, 
and new proposals will be advertised for. 


GREFNSBORO, N. C.—Mayor R. R. King 
writes: ‘“*The contract for water-works has 
been awarded to W. W. Taylor and Charles 
Hindman, of Philadelphia, Pa., and Freder- 
ick B. tlubbell, of Baltimore, Md.” 


LINDSBORG, KAN.—Concerning the water- 
works project here our correspondent writes 
as follows: ‘‘This question is being agitated 
bv our citizens generally, but no permanent 
step has been taken as yet. There is no 
doubt but what our city will get water-works 
this season.” 


SEAL HArRBor, ME.—Concerning the 
water-works project here our correspondent 
writes as follows: ‘*The Seal Harbor Water 
Companv was organized last spring witha 
capital stock of $10,cco, and this winter they 
have been taking subscriptions for stock. At 
the last meeting the hope was expressed that 
we should have water from Jordan’s Pond for 
next summer's use. ‘here will nothing defin- 
ite be done before March 28, when the Presi- 
dent. Hon. Samuel F. Barr, formally of 
Harrisburg, Pa., will give us some definite 
plan of action. It is proposed to put on an 
engineer to determine how and where, and 
what size of main will be needed, and get all 
the preliminaries done ready to go to work 
when all the rest is fixed.” 


OccnTo FALts, Wis.—Concerning the re- 
port that water-works were to be erected here 
by the Falls Water Power Company, the rep- 
resentative of the company writes us as fol- 
lows: ‘‘Weare not putting in water-works, 
but improving a water-power.” 


NEw YorkK Ciry.—At a meeting of the 
Aqueduct Commissioners held January 25, the 
Commissioner of Public Works was directed 
to prepare contracts fur the sinking of Shaft 
24 down the necessary depth. 
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Troy, ALA.—Concerning the report that 
water-works were to be erected here, our cor. 
respondent writes as follows: ‘No Steps 
have yet been taken. ‘Troy has a small en. 
gine and pumps answering a temporary pur. 
pose, and no improvement will probably be 
made this year.” 


ST. Louis, Mo.—New water-works build. 
Ings are to be constructed in this city, the de. 
tails of which can be had by addressing the 
City Engineer. 


AUTAUGAVILLE, ALA.—According to te. 
ports Messrs A. M. Smith and James Munn 
will erect a water-works system here. 


West Bay City, MIcH.—It is reported 
shat a sewerage system is to be constructed 
here at an early date. 


CARTERSVILLE, GA.—It is reperted that the 
City Council has instructed a committee to 
employ an engineer to make surveys, esti- 
mates, etc., for a water-works system. 


READING, PA.—The City Council has ap. 
priated $20,coo for the construction of ad. 
ditional sewers. 


ST. JosEPpH, Mo.—About $500,000 will be 
expended on the sewerage system in the 
spring. Address the City Engineer. 


ELLICOTTVILLE, N. ¥.—It is reported that 
a system of water-works will be established 
here. 


GLENWOOD, TowaA.—It is probable that 
water-works will be erected here. 


BURRULLVILL¥®, R. I.—The water-works 
question is being agitated at this place. 


Avon, N. Y.—It is reported that this place 
is to be furnished with water from Conesus 
Lake. 


BRIDGES. 


WavuToMa. WIS.—It is reported that a 
bridge is to be erected at this place by the 
County Commissioners. 


TOLEDO. O.—In reference to the report that 
several bridges were to be erected here. 
Thomas R. Wickenden, the City Engineer, 
writes: ‘‘ Nothing further than prepartion of 
plans ; are awaiting the arrangement of finan- 
cial matters.” 


LAUREL, DEL.—Concerning a report that 
the Pennsylvania Railroad was to erect a 
bridge here our correspondent writes: ‘‘ The 
Pennsylvania Railroad has taken no steps yet 
that I know of to construct a bridge at this 
place, but it is badly needed and it is hoped 
that they will do so shortly. The Government 
has expended quite a sum in dredging above 
it and the way the bridge is it obstructs navi- 
gation.” 


SALMON FALLS, MAss.—Concerning the 
report that a bridge was to be erected here, our 
correspondent writes: ‘‘ The town has taken 
no action. It is understood that a bridge will 
be built in the spring by the Fairfield Paper 
Company for its own accommodation in getting 
across the river. For further particulars ia 
regard to the matter address the company. 
Salmon Falls, Mass.” 


NAVESINK, N. J.—Concerning the reported 
project to erect a bridge over the Shrewsbury 
at this place, our correspendent writes as fol- 
lows: ‘‘ As yet there have been no steps taken 
further than framing a bill to be presented to 
the Legislature of our State: said bill, I think, 
has not been introduced as yet. Mr. Mathew 
White, who resides at Oceanic, N. J., and 
William E. Andrews, of Navesink, N. J., are 
the gentlemen who will have said bill intro- 
duced.” 


HARTFORD, CONN.—Concerning a report 
that a bridge was to be erected, our correspond- 
ent writes as follows: ‘* The city and railroads 
join in changing grade crossing at Asylum 
Street so that the railroads go over the high- 
way. A year ago the railroads were ordered 
by 4 special commission to do the work, and 
they contracted with the Berlin Iron Bridge 
Company for two double-track plate-girder 
bridges, 70 feet clear span, to carry the tracks 


' over Asylum Street.” 
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WHEELING, WEST VA.—The citizens of 
Ohio County have been asked to subscribe 
$300,0Co capital steck of the Wheeling and 
Harrisburg Railroad Company for the con- 
struction of a union railroad bridge across 
the Ohio River, with terminals at Martin's 
Ferry, O., and the northern part of the city of 
Wheeling, and the question of the appropria- 
tion of said amount tor the purpose specified 
will be submitted to the voters of the county 
February 4 for ratification or rejection. Our 
correspondent writes concerning the pr-ject as 
follows: ** That the subscription will be voted 
I have no doubt.”’ 


BurFaLo, N. Y.—It is reported that repairs 
are to be made to numerous bridges in this 
city. Address the City Engineer. 


STEUBENVILLE, O.—Engineer Tschirgi is 
drawing plans for a bridge to be erected here. 
It will be of iron and the main span will be 
500 feetwide. Address him, at this place, for 
particulars. 


Jersty City, N. J.—The New Jersey 
Central Railroad Co are to have a new depot 
and train sheds. ‘The architects are Messrs. 
Peabody & Stearns, of Boston; New York 
Office, Mills Building. Contracts are soon to 
be let. 


CHICAGO, ILL.—Press_ dispatches state 
that Major T. H. Handbury, in his report to 
Congress, says that over the stretch of eleven 
and one half miles, between Lake Michigan 
and Hammond, Ind., there are ten railroad 
and five wagon bridges, which will prove ob- 
structions to commerce unless reconstructed. 
“‘Itis expected,” he adds, ‘‘that in future the 
river will be taxed to its full extent, even 
when it 1s widened to 200 feet, as is contem- 
plated. Therefore it is deemed necessary to re- 
construct the bridges so us to leave a clear 
opening of sixty feet on each side of the 
piers.”’ 


RAILROADS, CANALS, ETC. 


ALTAMONTE, Ky.--The Altamonte Coal 
Company will, it is reported, construct a 
dummy line. 


WILMINGTON, N. C.—It is reported that 
E. K. P. Osborne, of Charlotte. is at the head 
of a scheme to build a street railroad here. 


Leeps, ALA.—Stewart & Pickett are at the 
head of a scheme toestablish a street railroad. 


GAS AND ELECTRIC-LIGH TING. 


BUFFALO, N. Y.—It is reported that the 
Thomson-Houston Electric-Light Company 
will erect a building for its plant in this city, 
to cost $40,000. 


RALEIGH, N. C.—The Raleigh Lighting, 
Heating, and Power Company has been incor- 
porated; capital stock, $25,000. George J. 
Morse, and others, incorporators. 


Utica, N. ¥Y.—The Utica Electric. Light 
Company has been incorporated; capital stock, 
$150,000. Henry 1), Pixley, and others, in- 
corporators, 


HIARRISBURG, Pa.—The Harrisburg Elec- 
tric-Light Company has increased its capital 
stock from $100,000 to $15C,oco, and will 
make extensive improvements to its plant. 


DecaTuR,ALA.—It is reported that Chicago, 
Ill., parties are to erect $200,000 gas-works 
here, and that the Decatur Land Improvement 
and Furnace Company can give information. 


SAN FRANCISCO, CAL.—The Standard Gas 
Company will erect extensive works at North 
peach. Address the president. 


BALTIMORE, MD.—The Edison Electric- 
Light Company, cf Baltimore, has been incor- 
porated. It proposes to light streets, resi- 
dences, and other buildings, and provide 
motive power for machinery. ‘The company 
intends to place all its wires under ground. 


MARSHFIELD, WIS.—It is reported that an 
electric-light plant is to be established here. 


ANAHEIM, CAL.— The streets of this place 
are to be lighted by electricity. 


ForT SMITH, ARK.—The plant of the 
Fort Smith Gas Company is to be greatly en- 
larged, and a better service established. Sev- 
eral miles of additioral supply pipes will be 
laid, which will penetrate present uneccupied 
territory, and the capacity of supply will be 
in:reased at least fourfold. For particulars 
address P, R. Davis, President of the com- 
pany. 


THE ENGINEERING AND BUILDING RECORD. 


BELLAIRE, WEST Va.—An electric light 
company has made application to the town 
Officials, asking for a franchise to light the 
public streets, etc. 


WHEELING, WEST VA.—A new company 
has been organized to pipe natural gas to this 
city. The gas will be taken from wells in 
Washington County, and the pipe line will 
be twenty-four miles in length. 


STREET WORK AND PAVING, 


SAN FRANCISCO, CAL.—The Board of Su- 
pervisors are considering the question of ex- 
pending several thousand dollars on street 
improvements. Address the president of the 
board for particulars. 


PUEBLO, CoL.—The City Council has de- 
cided to commence work at once upon the 
levees on the east side of the Arkansas River 
running through the city. They will cost 
about $)0,000 and will include a fine boule- 
vard along the river. 


BIDS OPENED. 


ST. PAUL, MINN —The following proposals 
for s‘eam heating at the new jail have been 
received by the Police Commissioners of this 
city: E. ‘I. Sykes & Co., $1,340; F. F. Mar- 
tin, $1,344; Haxtun Steam.fleating Com- 
pany, $1,590; Porter Steam-Heating Com- 
pany, $1.650. The contract was awarded to 
E. T. Sykes & Co. 


LITTLE Rock, ARK.—Contracts for the 
first div®iun of the City Electric Railway, 
have been let to R. F. Wilson, of Chicago, 
at the following prices: Tram rail per ton, 
grading, 50c. per cubic yard. Hauling and 
delivering material, iron, 85c. per ton: ties, 
etc., 85c. per 1,000 feet B. M. Track-laying, 
ballasting. etc., per mile, $375, T rail perton: 
grading, 1g%c. per yard. WHauling and de- 
livering material, iron, 80 cents per ton; 
ties, etc., 80 cents per 1,000 feet B. 
M. Track-laying per mile, $325. For macad- 
amizing the tracks and two feet on the out- 
Side, $300 per mile. Rock excavation, per 
yard, $1.60. Trestling and trench work, per 
1,Goo feet B. M., $12. Taking up ard relay- 
ing block pavement, $1.50 per square yard. 
Contract for tees awarded to S. V. Hafer, 
Little Rock, Ark., at $12 per 1,000 feet B. M. 


WILLIAMSPORT, PA.—Bids for sewers in 
first and second districts this city were opened 
on the :8th inst., with the following results: 
Gale & Myers, Washington, D. C., $153,951.- 
71; J. J. Coogan, Bergen Point, N. J., $116,- 
102.40; Clark Excavating Co. Elmira, N. Y., 
$113,835.30; Jacoby & Madden, Bridgeport, 
Conn., $105,887.35: Costello, Nagle & Co., 
Elmira, N. Y., $100,622.07; B. J. Coyle & Co., 
Washington, D. C., $93,233.88. Enyineer's 
estimate $114 487.22, 


Lima, O.—The Lima Electric Light and 
Power Co. has received the contract tor light- 
ing the city at an annual cost of $6,000. 


Dover, N. J.—The following hids for light- 
ing public streets have been submitted to the 
Common Council: Dover Electric Light Co., 
20 incandescent lights of 20, 30, 40, or 45 
candle-power, at the rate of one cent per hour 
for each candle-power, the price not to exceed 
1§ cents a lamp per night. Johu Maher, 
Philadelphia, Pa., proposed to put in an elec- 
tric-light plant without any guarantee from the 
town, and, if the light proves satistactory. to 
enter into contract to light the town. The 
cost of arc lights would not exceed yo cents 
per night for each lamp of 2,000 candle-power, 
and one cent per h«ur for each incandescent 
light of 16 candle-power. Maher also pro- 
poses, in consideration of the franchise, to 
supply the town with two arc lights free of 
charge. The bids were referred to the Com- 
mittee on Street Lighting. 


BROOKLYN, N. Y.—Synopsis of bids opened 
January 18 for repairing the turning gear of 
Hamilton Avenue Bridge: Norman Hubbard, 
work complete, $3,250. 


DALLas TFX.—The contract for construct- 
ing water-works here has been awarded to 
Michael Lally, of Detroit, Mich., at a cost of 
$450,000. ‘lhe Holly system will be used to 
raise and distribute the water, The work to 
be done requires the building of two reser- 
voirs, the furnishing and laying of pipe, set- 
ting of hydrants, etc., and the construction of 
an engine-house. ‘The pipe and materials, 
excep: those to be furnished by the Holly 
Company, have not yet been engaged. 

GALVESTON, TEX.— The Board of Commis- 
sioners to construct the new water-works for 
the city has awarded the contracts aggregating 
about $400,000. The Knowles Steam Com- 


pany, of New York, was awarded the contract 
for two engines, with 3,000,000 gallons capa- 
city per day. Gordon & Maxwell, of Hamil- 
ton, O., the boilers; R. D. Wood & Co., of 
Philadelphia, the pipes and castings ; contract 
for laying the pipes, Merigcld & Co., Lima, 
O.; stand-pipe and tanks to Moffett, Hlodg- 
kins & Clarke, Watertown, N. Y. The con- 
tract for valves, Eddy Valve Company, Water- 
ford, N. Y. The plant embraces forty-one 
miles of pipes. All bids for artesian wells 
were rejected and new bids will be advertised. 
The commissioners have reserved $50,cOo for 
artesian wells. 


CoLumMBus, O.—Synopsis of bids for fur- 
nishing the Ruttan-Smead System of steam- 
heating for three school buildings. opened 
January 19 by the Board of Education: 
Isaac D. Smead & Co., ‘Toledo, O., $2,765, 


- $1,843.33, and $1,843.33. No other bids. 


MounT Morais, N. Y.-—Synopsis of bids 
for furnishing cast-iron pipe, hydrants. spe- 
cial castings, etc., opened January 20, by 
George W. Phelps: : 

Warren Foundry and Machine Co.. New 
York City, 6 and 8 inch pipe, net tons, $32.20, 
at Mount Morris. 

Buffalo Cast-Iron Co., Buffalo, N. Y., 4- 
inch pipe. net tons, $34.60, at Mount Morris. 

John Fox, New York City, 4, 6, and 8 inch 
pipe, net tons, $32, average size pipe, net 
tons, $34, at Mount Morris. 

M. J. Drummond, New York City, 4, 6, 
and 8 inch pipe, gross tons, $33.33, at Mount 
Morris. 

McNeil Pipe & Foundry Co., Burlington, 
N.J.. 4.6, and 8 inch pipe, gross tons, $31, 
at Mount Morris. 

Donaldson Iron Co., Quincy, Pa., 4, 6, and 
8 inch pipe, net tons. $30, at Mount Morris. 

Addyston Pipe & Steel Co., Cincinnati, O., 
4, 6, and 8 inch pipe, net tons, $31.50, Cairo, 
Mich. 

Detroit Pipe and Foundry Co. Detroit, 
Mich., 4, 6, and 8 inch pipe, net tons, $27.95, 
Cairo, Mich. 

Reading H. M. Co., Reading, Pa., 4, 6, 
and 8 inch pipe, net tons, $30, Cairo, Mich. 

Collins & Humphrey, Pittsburg, Pa., 4, 6. 
and 8 inch pipe, net tons, 28,60; hydrants, 
$26 each; front jackets, €3 25 each. 

Builders’ Iron Foundry, Providence, R. I., 
special castings, 2c. per Ib. 

Eddy Valve Co., Waterford,N.Y., hydrants, 
$26 each; valves, 3-inch, $7; 4-inch, $3.25; 6 
inch, $14.25; 8-inch, $21. 


AVELON, N. J.—The contract for building 
a new hotel at this place has been awarded to 
E. R. Williams, of Cape May, for $35,000. 


MINNEAPOLIS, MINN.—Proposals for furn- 
ishing water-pipe materials have been opened 
by Council Committee on Water-Works as 
follows : 

Harry McAmy, 2% cents per pound, with 
a discountof 1 percent; Thomas Mullaly, 
23% cents, less 1-10 of 1 per cent; Smith, 
Richardson & Swartz, 2.37% cents: Lock- 
man, Upton & Co., 2% cents less 1-10 of x 
per cent.; North Star Iron Works, 23/ cents, 
less 4% percent.; Crown Iron Works, 2.95 
cents; Northwestern Foundry, 2% cents. 
‘The committee will recommend that the con- 
tract be given to McAmy, as his was the low- 
est bid. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—The following bids 
were opened January 10 at the office of the 
engineer of the sixth lighthouse district for 
material, etc., for the revetment and jetties 
for the shore protection of the Cape Canav- 
eral, Fla., light station: 

Stemmever Lumber Manufacturing Com- 
pany, Charleston, S. C, lot No. 1. lumber, 
$1.597.95. 

Bailey & Lebby, Charleston, lot No. 2, 
hardware, $174.65 (accepted): lot No. 
steam-pumps, boilers, etc., $616.10 (accepted), 

C. S. Pitcher, Charleston, lat No. 2, $203,- 
40; lot No. 3, indefinite. 

Cameron & Barkley Company, Charleston, 
lot No. 2, $206.36; lot No. 3, $695.90. 

The bid of the Stemmeyer Lumber Com- 
pany was rejected. All of lot 1 will be pur- 
chased in open market. 


WILLET’s Point, N. ¥Y.—Synopsis of bids 
for plumbing and carpentiy work for fourteen 
public buildings and sets cf officers’ quarters, 
o ened January 23 by Captain C, P. Miller, 
Corts of Engineers, U.S. A.: 

James L. Lowry, New York, $6,332; John 
Spence, New York, $5,795; George Cody, 


‘Kan., for the erection of an sron b 
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#5,780; Christopher Nally, New York, $6,895; 
Dixey & Dovey, Philadelphia. Pa., €4,355; 
Lewis & Young, Flushng, N. Y., $6,130; 
Thomas Elliott, Flushing, N. Y., $6,009.33; 
James F. Darmour, Flushing, N. Y., $5,476. 


WASHINGTON, D. C.—The following bids 
were opened at the office of the Inspector of 
the Third Lighthouse District January 13 for 
275 stone sinkers: 

James Scully, 
Accepted. 

Charles F. Stoll, New London, Conn., €2,- 
107.80. 

Bodwell Granite Company, Rockland, Me., 
$2,025. 


Groton, Conn., $1,378.7§. 








PROPOSALS. 


(Continued from page viii.) 





TOOLS .—Proposals are wanted at Washineton, 
D. C., until Maich 1, for furmshing tools and mate. 
rials for the Navy Yard, at Portsmouth, Va, Ad- 
dress the Secretary of the Navy. 


S'EFL BOILERS.—Propcsals are wanted at Nash- 
ville, Tenn., unt-l February 2, fer furnishing and 
erecting six steel bruilers, 66 inches »n diameter and 18 
feet long. Address George Reyer. 


RAI™WAY.—Proposals are wanted at New York 
City u-til March 5, tor constructine a net of railways 
in the Island of Puerto R co. Address Miguel Suarez, 
Consul-General of spain, New York City. 


COURT HOUSE.— New proposals are wanted at 
Liberty, Mo., for the erection of a court-house; no 
date sp-cified. Address County Clerk. 


DREDGING.—Proposals are wanted at New York 
City until February 6, for dredgivy at Pier 7. East 
River; engineer's estimste abont 20,0co cubic yards, 
Address the Department of Docks, Pier 1, N. R, 


STREET IMPROVEMENTS. — Propcsais are 
wanted at Mad'sonville, U., until Februury 4, fcr street 
woik. Address James Griffin. 


STINE JAIL.--Prop-sals are wanted at George- 
town, JIex., for the erection of a stone jail, to cost 
$20,coo. Address che Couaty Co:nmisstoners. 


BRIDGFS.—Proposals are wanted at Kansas City, 
Mo., for the construction of nine bridges; no date 
specified. Address County Clerk Burr. 


CAST-IRON PIPE.—Proposals are wanted at To- 
ledo, O., until February 7. for furnishing on beard 
cars in that city the following approximate quai tities 
of water-pipe—v'z.: 7¢ tons of 12-'nch, 20 tons of 8- 
Inch, r4c tuns of 6-1nch, and 12 tons of 4-iich, The 
ton used shal! b- 2,000 pounds, Address li C. Cotter, 
Superintendent Water-Works, 


RAITROAD WORK,—Proposals are wanted at 
Richmond, Va.,. untl February 10, for the c'caring, 
grubbine. grading, masoury, bridging, trestiing. crovs- 
tres, and track-laying on the pact of the Oxtord aud 
ae nateaae ee Oxford. 8. C.. and Pure 

am. N.C. Address R. H. ‘l'empie, Chief En 
P. U. Box 224, R‘chuond, Va. - era 


GASOLINE LIGHTING.—Proposals are wanted 
at Cincinnati, O., until Fzbruary 3. tor hghting by 
Racine the streets of the c-ty ror a per:od of one 


year, according to specifications. Address E 


; ao ES! TI Pee ee ees sre Wanted at To- 
edo. U., urt'l February 6, for borin tesi 
Address (+. H. Cole, City Clerk. en aaege eae ea 


LIGHTING STREETS.—Proposal< ars wanted at 
Marysville, O, for lighting the pubhe streets by gas 


or electricity. No date specified. Address the Cry 
Clerk. 


SCHOOL BUILDING..-Proposals are wanted at 
Biddetcrd, Me., unt} February 11, for the erection of 
a brck high school building. Address Levi W. Stone, 
ot the Build'ng Committee, 


_ TRON BRIDGE.— Proposals are wanted at Wash- 
in,ton, La.. until February ro, for the construction of 


an 'ron draw-bridge. Address Leon Wolff, P. O. Box 
27, Washington, La. 


TRUSS BRIDGE.—Proposals are wanted at Ver- 
non, ind., ur til Feoruary 6, for the corstruction ofa 
Howe truss bridze. Address J. C. Cope, County 
Commissioner, Vernon, Ind. 


PIFRS AND ABUTMENTS, — Proposals are 
wanted at Vernon, Ind., util February 6, for b iiding 
two piers and tw> abutments. Address J. C. Cope 
County Commissioner, this city. : 


WATER-WORKS.—Proposals are wanted at Br‘s. 
tol. Tenn., for the constiuction of a complete system 


of water-works. No date s ecified. Address May 
J. W. Newell, neegeace 


PUMP, BOILER, FTC.--Proposals are wanted at 
Morr:sbure, Ontario, Can., u, til ebruary 6, for fur- 
n'shing a steam-pump, bouler, and smokeestack for the 
watet-works. Address F, F. Plantz, Village Clerk. 


IRON BRIDGF.—Proposalsare warted at Elk City, 


ridge. Nocate 
spec fied. Adcress H. Woodring for details. 


_WATER-WORKS.—Proposals are warted at Green« 
ville, Tex., for a complete system of water-works. No 
date spccified. Address the Water-Works Committee, 


PILUMBING AND GAS PIPING.—Proposals are 
wanted at Wachington, D. C., until February 21, for 
turoish:ng all the mater als and tools and performing 
all the labor necessary tu put in place complete the 
system of plumoing and gas piping requ red for the 
court house, post .“fhee, etc... bu Iding at New Albat y, 
Ind. Address Wall A. Freret, Supervising Architect. 
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Building Intelligence. 





We solicit from each and every one of our readers infor- 
mation relating to projected bu'ld'ngs tn therr lo- 
cality, and should be giad to receive newspaper 
cl-ppings and other items of iuterest. 

ABBREVIATIONS.—& 5, brown stoae; br, brick; 47 st, 
brick store ; 4s dwell, brown-stone dwelling; afart 
house, apat’ nent-house> fen, tenement: ¢, each 
eg, owner: a, architect: 6, builder: /v, frame. 


— 





NEW YORK. 


4o4 E r4th st, br sts and warerooms: cost, 


Co. 


57-59 E 86th, br flat: cost, $45,000; 0, Ed 
Kilpatrick: a, Dan Burgess. 

205-207 F. 48th, 2 br flat; cost, $40,000 all; 
o, Fred Shuck: a, Ed Wenz. 

406 West 52d. be dweil and store; cost, $12,- 
000; o, Hustin & Corbit; a, C Abbott, French 
& Co. 

S e cor 2d av and 88th. 4 br tens and stores; 
cost, €55,000 all: o, Wm Knapp; a, A B 
Ogden & Son. 

Ss 88th, 62 e 2d av, 6 br tens and stores; 
cost, $77,cC00 all; o and a, as above. 

744 Ninth av, br flats and stores; cost, $23,- 
000; 0, Charles Cohn; a, Hugo Keller. 

N s West 12th, 100 e 10th av, br. store; 
cost, $7,00c; 0, J J Astor; a, not given. 

N weor West End av and 81st st, 7 br dws; 


cost, $t19,c00 all; o, E A Watkins; a, Lamb_ 


& Rich. 


195 and 197 Canal, br store; cost, $50,000; 
o, Amos Morrill; a, Albert Wagner. 


777 Second av, br storeand flats; cost, $19,- 
000; 0, Sam Kampner; a, Fred Ebeling. 

339-345 E 74th, 4 br tens and offices; cost, 
$45,000, 0, Philip Brandner; a, Frank Wen- 
nemer. 

Rear of above, br factory; cost, $26,000; 
oO and a, same as above. 


ALTERATIONS—NEW YORK. 


S e cor Park av and 17th. br hospital; cost, 
$45,000: 0, German Hospital; a, De Lemos 
& Cordes. 

305 West 54th. club room; cost, $6,500; 0, 
Turn Verin, Bloomingdale; a, Jas Wolf. 


BROOKLYN, 


McDonough st, s s, 80 w Throop av, 4 bs 
dwells; cost, $11,000; 0, a, and b, John 
Fraser. 

S s Myrtle av, 125 e Hambure av, 2 fr dws: 
cost, $10,000 all; o, Gus Loeffeler; a, ‘Ih 
Engelhardt 


Ss McDougal st, 138 e Howard av, 2 fr 
dws; cost, $8,0co all; 0, Susan E Nichols; a, 
C W Cowan | 

W s Nostrand av, 347n Park av, fr dw; 
cost, $10,000; 0, Lewis and Fowler Mfy Co; 
a, A W Dickel 





$35,000; o, W C Doscher; a, H G Knapp & 


BUILDING INTELLIGENCE. 
BROOKLYN—ALTERATIONS. 


N W cor Washington and Johnson sts, br 
bldg; cost, $10,000; o, W A Hustead; a, J S 
Glover 

MISCELLANEOUS. 
WASHINGTON, D, C.—1228-1234 H, N E, 

4 2 story bldgs; cost, $10,000; 0 and a, 

N 7 Haller. 

Cor 7th and South, N W, 6 2 story bldgs; 
cost, $12,000; o and a, Charles Gesstord. 

' 1223-1229 E, N W, 4 2 story bldgs; cost, 
$12,000; 0, Conrad Becker; a, J Germuller; 
b, Mr Sweeney, _ 

59 permits less than $7,000 in four weeks. 
PHILADELPHIA, PA.—t7th and Penna 
Ratlroad, 2 story br pipe factory; o, he 

Penna Pipe Mfg Co. 


Mentzer, below Pine, dwell; b, Fitzgerald 
& Bradley. - 


BALTIMORE, MD.—Park av and Lex, 5 
story br and stone bldg: cost, abt $40,000; 
o, Emanuel Greenbaum: a, C L Corson. 

Myrtle av, beg at Hoffman, 4 3 story br 
and stone bldgs; 0, Shannon Bros. 


BRUNSWICK, GA.—A $20,000 opera house 
is to be erected here from plans which are 
already completed. 


JANESVILLE, WIS.—The Janesville Hos- 
pital s\ssociation will erect a $200,000 
edifice. 


ATLANTA, GA.—Address Mrs S M Inman 
for details of $25,000 hospital to be erected 
by the Franklin Association. 


APPLETON, WIS.—The trustees of Law- 
rence University will erect a ladies’ hall, to 
cost $20,v00. 


PiITTSFIEI.D, MASS.— Address Byron 
Weston for details of large s ock house to 
be erected here. 


SAN ANTONIO, CAL.—A company has 
been organized in this city 10 erect a hotel, 
to cost $200,c00. 


CHICAGO, ILL.—128-130 Franklin, brick 
additions to stores; cost, $12,co0; o, Mr 
Hill; a, L Gustaf Haliberg; b, A Carlson 


1235-1239 Wabash av, brick addn, cost, 
$10,000; 0, H} T Page and E F Waite; a, 
Wm Drake; b, Win Pond & Son 

Grove near 22d, addn to elevator; cost, 
#22,000; 0, Geo A Seaverns; a, Jno Doble; 
b, owner 


2933-29394 Keeley, br flats; cost, $11,- 
000; o, Jas Mahr; b, A H Lowden 

1559 Milwaukee av, br st and flats; cost, 
$10,000; 0, Fred Kroschevits; a, H Kley; 
b, owner 

12 buildings costing less than $7,000 
each 


BUILDING INTELLIGENCE. 


JAMESTOWN, DAK.—The sum of $50,- 
000 will be expended on the erection of a 
Government industrial school building. 


ST. JOSEPH, MO.—A hotel, to cost $125,- 
000, is to be erected here by Dr Geiger from 
plans by Messrs. Eckel & Mann. 


SAVANNAH, GA.—Liberty and Jefferson 
sts, Stony Point natural cement brick; cost, 
$16,000: 0, Episcopal Orphans’ Home; a, 
John J Nivit. . 

Small buildings and alterations to the 
amount of $14,500. 


DULUTH, MINN.—The Standard Oil Com- 
pany has cecided to erect iron docks at this 
place, to cost $250,000 


ROCHESTER, IND —A college to cost 
$25,000 is to be erected here. Address the 
’ Colleze Bldg Committee 


GRAVESEND, L. I.—Several school bldgs 
are to be erected here. For details address 
Jacobus Lake, of the Building Commit- 
tee 


ANNISTON, ALA.—The r2th Street Bap- 
tist Church of this city proposes to erect at 
once astone or brick, or partly stone and 
partly brick church edifice, to cost $15,- 
000. 


MILWAUKEE. WIS — A _ new Catholic 
Church will be built on the West side, near 
Merrill’s Park, at an early date; Rev PH 
Dorman, the pastor,-can furnish details 


N w cor 7th and Prairie sts, br hall; cost, 
$15,000; 0, Milwaukee Liedertafel Society; 
a, Robert Kirsh; building committee, Geo 
Mueller, Otto Gallun, and Paul Kulow 


Eight buildings less than $7,000 


SPRINGFIELD, MASS.—Cor Taylor and 
Dwight sts. 4 story braddition, with 1-story 
boiter house; 0, P P Kellogg 


ALBANY, N Y—State, cor Swan st, stone 
dwell; cost. $50,000; 0, John G Myers; a, 
Ogden & Wright; b, John Snaith and M L 
Ryder 

Norton st, br dwell; cost: $10,000; 0, G 
H Treadwell; a, Ogden & Wright; b, Jas. 
Shattuck 


G22. A, SCAASTEY & Ce, 


Cabinet Makers and Decorators. 


XCEPTIONAL facilities for the manu- 
facture of fine Architectural Cabinet 
Wood-Work and Interior Decorative 
Work from the designs of architects and 
our own artists. 





An inspection of our Warerooms is solicited, 


Broadway and 53d St., 


New Yor. 


| 


' 


SS 7 





“STEAM? 


A valuable book 
for every steam 





= 


meer, published 
for free DIs. 
L TRIBUTION 


THE 


Babcock & W1lcox Co. 


MANUFACTURERS OF 


WATER-TUBE BOILERS, 


107 HOPE ST., GLASGOW. 


30 CORTLANDT ST., NEW YORK. 
Braoch Offecs: 


Boston, 65 Oliver St. 
PHILADELFHIA, 32 N. sth St. 
New Orceans, s7 Carondelet St. 
Pitissurc, Room 44. Lewis Building. 
HAVANA, CuBaA, §0 San Ignacio. 
SAN Francisco, Hinckley, Spiers & Hayes, 
s6t Mission St. 


ABENDROTH & ROOTS 


IMPROVED 


Water-Tube Steam-Boiler. 


UR new boiler has successfully demon. 
strated its superiority by practical use 
under most trying circumstances, We 
have confidence, therefore, in ovr 
ability to meet the most exacting re- 
quirements, and invite a critical exam. 

_ ination of our new system of construc. 
tion by all who contemplate purchasing 
boilers. 


ABENDROTH & ROOT MFG. C0. 


28 CLirF Street, New York. 


Cricaco, 64S Canal S: 


Correspondence soli: ited 





HE THOMAS GIBSON COMPAXY 
of Cincinnati, O., who were the first 
importers and manufacturers of sanitary fir 
tures, have introduced a new closet, The Caz 
LISLE PEDESTAL, front outlet,” the distinct- 
ive features of it being SIMPLICITY, PERFECT 
WASH, scientific construction, and mode" 
cost. A handsome circular and price-lis: will 
be furnished ON APPLICATION, 


273 Walnut Street, 


NNATI 
64 & 66 Lodge Street, f Cucina 





Sent (post paid) on receipt of $2.00. 
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INTRODUCTION. 





| OFFICE OF SECRETARY, 
New BEDFORD, MAss., November 1, 1887. 


HIS collection of diagrams is the result of the persistent 

efforts of Messrs. Wiliam B. Sherman, of Providence, 

R. I., and Walter H. Richards, of New London, Conn., 

who, as a Committee on Exchanye of Sketches, have secured 

these drawings from members of the Association. 

lowing extract from a report presented by these gentlemen at 

the Manchester, N. H., meeting in June, 1887, will explain 
in part the origin of the collection : 

‘*In answer to circular letters sent out to members, there 
were received rough sketches of general plans of twenty-three 
water-works represented in the Association. Having this data 
on hand, though crude in many particulars, it was decided to 
put the same into available shape for the benefit of the mcm- 
This has been accomplished by the Committee without 
cost to the Association. From these rough sketches—revised, 
reduced to uniform size of to by 15 inches—a set of tracings 
has been made, and a sample tolio of blue prints prepared. 
This folio and set of tracings are herewith presented as form- 
ing the main part of this report.” 

Since the Manchester meeting three more subjects have been 
received and subscribtions for sets of reproductions from the 
tracings have been called for. 


The fol- 


‘The ready response to the call 


is evidence of the value of the Committee’s work, and arrange- 
| ments were made with THE ENGINEERING AND BUILDING 
| RECORD for publication in this present form. 


PUBLISHED BY THE ENGINEERING AND BUILDING RECORD, | 


R. C. P. COGGESHALL, 


Secretary, 
New England Water-Works Association. 


Address, BooK DEPARTMENT, 


P. QO. Box 3037. 


mem rr en er i ee a a ee ee 


THE FOLLOWING PUBLICATION IS NOW READY AND FOR SALE. 
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es XXI.—Springfield, Mass. 
‘i XXII.—Taunton, Mass. 

‘*  XXIL1.—Waterbury, Conn, 
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THE MUNICIPAL ENGINEERING PROB- 
LEMS OF NEW YORK. 


THE admirable message of Mayor Hewitt, of 
this city, devoted to the ‘municipal engineering 
and rapid-transit problems of New York, which 
is published in full in the daily papers of the 
Ist inst., will be most suggestive and instructive 
reading to all persons interested in municipal 
problems in American cities. The evils from 
which this community suffers, and which are so 
ably pointed out by the Mayor, are those which 
younger cities should, in a measure, be able to 
avoid by studying our experience. With honest 
pride and justifiable faith in the future of this 
great metropolis, he forcibly points out the im- 
perative need of adequate dock facilities, suitable 
pavements, and the proper control of corpora- 
tions who use the streets. He devotes the larger 
portion of his message to the great and pressing 
problem of real rapid-transit facilities, the lack 
of which so seriously retards the growth of the 
city. 

We are glad to see that he has advocated the 
plan, recommended by THE ENGINEERING AND 
BuiLDING RECORD in an editorial on a former 
occasion, that the city should pay for and own 
the roadways on which these rapid-transit trains 
shall run. He truly points out that this will 
secure a minimum cost for construction and 
proper protection for the community. The de- 
tails of the plans and routes that he proposes we 
shall not discuss at this time, but the whole sub- 
ject should add interest to our description and 
illustrations of the Berlin Viaduct Railway, the 
first portion of which we present to our readers 
in this issue. 


BACTERIOLOGICAL WATER-TESTS. 


WeE have from time to time informed our read- 
ers of the progress made in testing drinking- 
water supplies as to the number and character 
of micro-organisms present in a given sample, 
and have pointed out that while this mode of 
testing water may be in some cases a_ useful 
addition to chemical analysis, it is as yet very 
far from being a substitute for it. The difficul- 
ties in the way of drawing definite conclusions 
from the results obtained by mixing a drop of 
the water to be tested with some nutritive mate- 
rial, such as gelatin, and then counting the num- 
ber and noting the character of the separate and 
distinct colonies of bacteria which are produced, 
are due to the fact that in ordinary waters, not 
specifically contaminated, a dozen or more forms 
of bacteria are likely to occur ; that these have 
different periods and modes of development ; that 
the growth of one may interfere with that of 
another, and that all of these tend to increase 
the difficulty of determining whether the bacteria 
of a particular disease, such as typhoid fever, are 
present in the sample. One of the first difficul- 
ties met with in such investigations is the fact 
that some of the colonies produced in _ gelatin 
cultures have the property of liquefying the gel- 
atin, and some of them do this very rapidly. 
This tends to prevent the development of other 
colonies, or at least makes it difficult or impos- 
sible to observe and register such development, 
and this is the main reason why water cultures 
have been usually limited to three days’ time. 
Prof. Bischof has recently made public the re- 
sults of a series of experiments made by him 
upon means of checking the growth of the 


liquefying and rapidly spreading colonies, so as 
to permit of longer periods of culture, and thus 
to give to those bacteria which require more 
than three days to develop a chance to show 
themselves. 

He found the most convenient means of de- 
stroying the vitality of a colony were crystallized 
potassic permanganate and spongy iron, either 
of which will,when applied in very small quantity, 
check the growth of a colony, while it will not 
poison the adjacent gelatin, and, therefore, will 
not interfere with the development of another 
bacterium of slower growth which may happen 
to liein the immediate vicinity. In the experi- 
ments made by this method culture of water 
samples for nine days usually showed a marked 
increase in the number of colonies, sometimes 
giving thirty times as many as were obtained 
by three days’culture. Even after nine days new 
colonies may continue to appear. ‘This fact is in- 
teresting when taken in connection with the 
effects of previous storage on the number of colo- 
nies and as to the differences observed according 
to whether the water was stored before or after 
filtration. Changes of development in _ the 
micro-organisms can certainly be produced by 
storing the water for a longer or shorter time 
before testing it by the gelatin culture. 

With regard to the objection that the culture 
tests do not distinguish between the harmless 
and the dangerous bacteria, it may be said that 
the same objection holds good with regard to 
the results of chemical analysis. 

As a matter of fact, however, culture tests do, 
even with our present very imperfect knowledge, 
enable us to distinguish some of the dangerous 
bacteria if they are present. But the actual find- 
ing of the bacillus of typhoid or the coccus of 
erysipelas is not at all necessary to enable us to 
declare a given source of water-supply to be 
dangerous. A dangerous water-supply is not 
merely one which actually contains specific, path- 
ogenic bacteria. It is one which is specially 
liable at times—not always—to contain such bac- 
teria. This liability exists whenever a water- 
supply is contaminated with human excreta, and 
biological analysis, in the great majority of 
Cases,is simply one means of determining whether 
such contamination exists. In some half a dozen 
cases it has been found possible to demonstrate 
the existence of the typhoid fever bacillus in a 
water-supply bv culture methods, but in every 
one of these cases the presence of this bacillus 
had been practically demonstrated by the produc- 
tion of disease in man before the biological anal- 
ysis was made. ‘This does not prove that the 
method is valueless. Far from it ; it rather proves 
that the method is one which may be relied on 
to furnish some good evidence that a water is 
contaminated with sewage, though no specifically 
dangerous bacteria are present tn the particular 
sample examined, and, in the great majority of 
cases, this is all the evidence that is needed to 
indicate that special precautions should be taken 
in the use of such water. 


HOW TO CHECK WINTER WATER- 
WASTE IN NEW YORK. 


GENERAL NEwtTon, Commissioner of Public 
Works of New York, has received a report from 
Mr. Birdsall, the Chief Engineer of that depart- 
ment, in which he states that within the past 
four weeks 11,000,000 gallons more of water 


, have been consumed daily than the Croton and 
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Bronx River conduits are able to supply to this 
city. He adds that his department has no means 
to stop this waste, which he says is due to peo- 
ple allowing their taps to run in order to prevent 
the water freezing in exposed pipes. 

We have, year after year, pointed out the ne- 
cessity of some control over the location of 
water-pipes in buildings with a view of prevent- 
ing freezing. 

As yet we believe no concerted action has 
been taken by the Department of Public Works 
‘and the Health Board, and even if such action 
were taken now, it would probably not seriously 
affect many of the multitude of ‘Instances of ex- 
posed pipes in houses already built. This is a 
very serious question, and it seems as if the only 
practicable alternative would be to authorize the 
Commissioner of Public Works to have an 1n- 
spection made of every building containing a 
water-service pipe, and wherever pipes are found 
so exposed as to be liable to be frozen, then tn 
all such cases, meters should be placed on the 
service-pipe at the cost of the owner pending 
such alterations as will secure protection from 
frost and the consequent temptation to waste. 
In other words, the waste must be stopped, and 
the quickest and cheapest way would seem to be 
to put a meter on cvery service-pipe where there 
is a reasonable possibility that tht water-passing 
through it will freeze if at rest. 


OUR ARC!IIITECTURAI. ILLUSTRATIONS. 


RESIDENCE AT EAST ORANGE, N. J.—A. H. THORP, 
ARCHITECT, NEW YORK. 








MANTEL IN SALEM, MASS. 


A NOTABLE HOSPITAL FOR MONTREAL. 


A BoarD of Governors, with the Honorable J. J. C. 
Abbott, Q. C., as President, has been organized under a 
charter obtained during the last session of the Dominion 
Parliament of Canada, for the constitution of the Royal 
Victoria Hospital about to be erected for the city of 
Montreal through the munificence of Sir George Stepben, 
Bart., President and Director of the Canadian Pacific Rail- 
way, and Sir Donald Smith, K.C. M.G., M. P., also 
a director of the Canadian Pacific Railway and 
of the Hudson Bay Company. These gentlemen 
have given $1,000,000 for the purpose of the foundation 
of the institution, ahd the corporation of the city has 
supplemented the gift by granting as a site for the new 
building a lease in perpetuity of a plot of land about 
twelve acres in extent, situated near to the north-east 
angle of Mount Royal Park, at an elevation of about 3co 
feet above the St. Lawrence River, toward which the city 
gradually slopes. 

Itis proposed that the establishment shall accommodate 
about 300 patients, and that in addition to the ordinary 
requirements of a hospital of that extent there shall bea 
training school for nurses, a medical school, and an out- 
patients’ department. 

Mr. H. Saxon Snell, F. R. I. B. A., of London, has 
requested by+he Board of Governors to prepare a design 
and direct the construction of the building. 


ARCHITECTURAL COMPETITIONS IN INDIA. 


THE following letter in /ndian Engineering would indi- 
cate that the methods pursued by the New York City 
authorities in the recent architectural competition for 
plans for the proposed municipal building in City Hall 
Park are not confined to this country : 


“Sik: The advertisement launched forth by the Umritsur 
Municipality is both instructive and amusing, At first I 
thought it a hoax and a stupid one, of the Simple Simon 
type, but I am now convinced that it is intended to be 
clever. The municipality ask for complete ‘ working 
drawings, specification, and estimate.’ for a hospital to 
cost Rs. 75,000 and offer a prize of Rs. 500. That is to 
say, they ask for Rs. 2,000 worth of work, and offer for it 
the magnificent sum of Rs. 500 in the form of a PRIZE! 
Such unbounded liberality should meet with a hearty 
response throughout India. Would you mind notifying 
that the undersigned will be happy to receive any number 
of dress-suits of clothes valued at 8 guineas each, and he 
will give upwards of 2 guineas for the suit which fits him 
the best, and, like the Umritsur Municipality, he will not 
bind himselt to returm the rejected suits, as they may be 
useful to him hereafter. Intending tailors will be fur- 
nished with full measurements on application. Now please 
don’t all speak at once. R. F. CHISHOLM.” 


THE RERLIN METROPOLITAN RAILWAY. 
No. I. 

AT this time, when the extention of our rapid transit 
facilities is attracting such serious attention, it may be 
interesting to inquire into the principal features of some 
of the systems that have been used abroad. 

In Europe, London and Berlin have their completed 
systems. 

The railway system of London has been well known for 
along time, but there is less familiarity with the works 
that have been executed during the past few years in 
Berlin. They were planned at about the same time at 
which the New York Elevated Railway system was devel- 
oped, but at Berlin, the considerations which led to the 
construction of the metropolitan road were in the first 
instance of a strategic nature. When the Prussian State 
Department took the work in hand, it did not have for its 
principal object the replacing of the several omnibus and 
street-railway lines, which were amply sufficient for a city 
of moderate size and comparatively small travel. It looked 
farther ; it desired to make complete connections between 
the lines running to the east and those running west, in 
order to give a possible mobilization of the army the 
assurance of absolute success. 

Of this Berlin Elevated Railway we give the following 
complete account, translated and condensed from that in 
the Zeitschrift fur Bauwesen Herausgegeben im Ministe- 
rium der Offentlichen Arbeiten, published in Berlin by 
Ernst & Korn, and have reproduced, and in some instances 
redrawn, a number of the illustrations therein contained. 
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RAILWAYS AND CONNECTIONS 


The Metropolitan Road was opened February 7, 1882. 
Thanks to this new line, the trains can cross the capital 
without being broken up or traversing the line the second 
time, as easily as they would pass through the smallest 
station ia the empire. 

The railroad is an elevated structure crossing all streets 
and roads above their level. Outside of the city limits, 
beyond the junction depots, its tracks slope down and con- 
nect with the general railway system. Within the city 
limits the style of the structure was prescribed by thecity 
authorities and it was built as an arched viaduct; the 
approaches at each end were embankments. At the east 
end, where the property was more valuatle, the embank- 
ment was contained between retaining walls; at the west 
end it was not. It may be remarked here that the pre- 
scribed style of an arched viaduct almost invariably coin- 
cided with the interests of the railway company, as acom- 
parative estimate of the cost of the viaduct, within the 
city limits, compared favorabiy with an embankment on 
account of the small amount of property to be acquired, 
and as between an embankment contained between 
retaining-walls, it compared favorably on account of the 
possibility of utilizing the arches of the viaduct for business 
purposes. The road is a 4-track road throughout. The 
two northern tracks are reserved for local traffic, while the 
two on the south are traversed by passenger trains from 
the trunk and suburban lines ; the two services being abso- 
lutely aistinct. 


, 
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CONSTRUCTION, VIADUCT, TERMINI. 

It is a sinuous line, which crosses the city from east to 
west. following practically the major axis of the ellipse 
formed by the belt-line, built some years before, which 
surrounds the town, connecting with all railroads which it 
intersects. It is separated only a short distance from the 
Spree River, which it crosses three times. Its length 
between the two termini (Schlestscher and Charlottenbere) 
is 12,145 metres. The radii of the curves vary from 300 to 
500 metres. The grades are from 2 to 8 in 1,000. 

Of the entire structure, 12,145 metres long, 7,964 metres, 
inclusive of depots and stopping places and stone bridges, 
was built as arched viaducts; 1,823 metres, inclusive of 
street crossings and iron bridges, was built with iron 
superstructure ; 675 metres, inclusive of the Silesian 
junction depot, was built as embankments contained 
between retaining-walls, and 1,683 mctres, inclusive of 
the depot Charlottenburg, was ordinary embankment. 

On account of the low elevation of the tracks of only six 
metres above the street, no construction could be consid- 
ered excepting masonry, and where exceptionally iron 
construction was employed local reasons were the govern- 
ing causes. 

The viaducts are of uniform construction, throughout 
excepting that the distances between the piers slightly vary. 
The form of the arch is always a segment of a circle. On 
account of the great cost of the viaduct careful preliminary 
work preceded the final adoption of the plans, and the 
piers and arches were carefully and _ scientifically 
proportioned. 
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The engineers did not confine themselves, however, in 
their preliminary work to masonry construction only, but 
competitive plans in iron for spans of 10, 12, 15, and 21 
metres were also worked out and their cost carefully 
estimated. These plans included: (1) Iron superstruc- 
ture on wrought-iron piers; (2) iron superstructure 
on stone piers; (3) iron superstructure on cast-iron 
pipe piers. The cost of the iron structure, however, 
in all cases exceeded that of the masonry viaduct. 
Forinstance, for spans of 15 metres anda total height of 
construction from foundation to rails of 10 metres and for 
a width of viaduct of 144% metres, the cost of Plan No. 1 
per lineal metre was estimated at 2,316 marks, of Plan No. 
2 at 2.451 marks, and of Plan No. 3 at 2,627 marks, while 
the masonry viaduct of even greater dimensions only cost 
1,987 marks. 

The width of the viaduct as finally adopted is 15! 
metres from face to face. This width accommodates four 
tracks, but as it appears now it is insufficient, and does 
not leave room enough between tracks for employees and 
workmen to operate and repair the road. 

Street-crossings.—Vhe number of street and road cross- 
ings between the terminal depots is 65, and, with the ex- 
ception of a few of the small lanes, which could be carried 
through the arched openings of the viaduct, they were 
constructed as iron bridges on massive masonry 
abutments. Many objections were raised against such 
an extensive use of wrought irony on” account of the diffi- 
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culty of producing a good architectural effect, and on 
account of its lack of durability. the greater cost of main- 
tenance, and the increased noise; the lack of head-room, 
however, compelled its adoption. The plans were worked 
out with the view of producing the best possible appear- 
ance. It was insisted that the crossing should be abso- 
lutely water-tight, and that noise was to be avoided as 
much as possible. The style and the number of girders 
of the different crossings varies very much according 
to locality and available head-room, crossings having 
4, 6, and 8 girders each respectively. The determin- 
ation of the number of girders depended upon the 
head-room, the amount of material required. and on 
purely local reasons. 
room, six girders generally carried the four tracks. The 
six girders were divided into two systems of three 
girders each, braced together and carrying each two 
tracks. Where head room was scant eight girders, as a 
rule, were used, and in two cases four girders only were 
used. Where it was possible arch bridges were used, but 
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beam bridges predominated ; both arch bridges and beam 
bridges were of the plate-girder type. Of the 60 bridge 
crossings, 52 were beam bridges and 8 arch bridges; 40 
of the crossings have continuous plate-yirders, resting on 
four supports. In beam bridges the length of span varied 
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When latticed girders were used they had parallel chords 
and single triangular web systems, with riveted joints. 
Much attention was paid to the road-bed:; the prin- 
cipal requirement was that of being absolutely water- 
tight, and the second condition was _ noisclessness. 
Many experiments and observations were carried on 
or the purpose of ascertaining the causes of the 
noise and the mode of preventing it, and, as the result, 
it was found that the noise caused by trains moving 
over iron bridges increased in direct proportion with 
the length of the bridge, but there was no material 
difference between latticed or plate girders, and the theory 
that the plate webs were transmitters of the noise was not 
proven. Bridges which had the rails resting on wooden lon- 
gitudinal sills made less noise than those where the rails 
rested directly on the iron superstructure. It mattered iittle 
whether the intervening wood was arranged as longitudi- 
nal sills or as transverse ties. J.ayers of felt or rubber 


between sills and cross-ties reduced the noise slightly both 
in wood and iron construction.. The covering of iron 
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|{ structure with a plank floor had no noticeable effect upon 


the decrease of the noise. A covering of the tracks with 
a thin layer of gravel reduced the noise very materially, 
but the most effective thing was a regular gravel road-bed. 
The quality and condition of the rolling stock had the 
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from 7% to 15% metres, with the ratio of depth to length 
from one-eighth to one-eleventh. 


greatest and most remarkable influence upon the quantity 
In accordance with the above observations, two 


The intermediate column supports of the continuous 
girders were arranged as pendulum posts, with ball and 
socket joints under ‘the girder and at the bases of the 
columns. They are mostly of cast iron; in some cases 
wrought-iron columns have been used and ornamented 
to as high a degree as the material will permit. Each 
column carries from 100 to 155 tons of weight. Their 
bearing surface on the foundation piers varies from 0.700, 


to 0.810 metres diameter; the columns weigh on an 


average 1,550 pounds and cost 269 marks. 


- ..._The continuous girders resting on four supports had to | 


be anchored at the abutments so as to transmit a negative 
reaction ; ail bearing plates are of simple form and of cast 
iron. ; 
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tyles of road-bed were worked out. First, longitudinal 
sills bedded in gravel, rested in sill-carriers. The sill- 
carriers were trough-shaped, and the space between the 
sill.carriers was covered with thin buckle-plates to make 
the deck water-tight, and covered with a thin layer of 
In the second plan the whole 
deck is formed of buckle-plates and ballasted, with the 
rails and rail carriers bedded in gravel. The first mode 
was intended to be used on straight stretches between 
depots and turnouts. Both plans fulfill the condition of 
being noiseless, but the second plan is superior to the 
first inrespect to water-tightness. The buckle-plates could 
be made so light that the saving of material was quite 
considerable and that style of floor was generally adopted. 
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The buckle-plates rest upon a grating made of angle- 
irons, and the convex side of the bnckle-plates is turned 
downward. All buckle-plates were galvanized, the cover- 
ing of zinc amounting to .55 kilos per square metre. The 
best zinc only, without admixture of lead, was used. In 
order to avoid the sliding of the gravel filling upon the 
buckle-plates, they were tarred and covered with sand. 
The roughness of the surface thus produced was sufficient 
to hold the gravel without interfering with drainage. 

For the purpose of drainage the lowest courses of the 
buckle-plates were perforated with holes, connecting with 
a system of wrought-iron leaders. The latter connected 
through the piers with the sewers. All street-crossings 
were provided with sidewalks and hand-railings. 

Painting.—All iron was first cleaned and oiled, then 
covered with two coats of red lead and oil in the shops, 
and after erection painted with two coats of paint, consist- 
ing of fifty parts by weight of white lead, fifty parts of 
zinc, and one part of ultramarine. 


Besides the two terminal depots at Schlesischer 
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i and Charlottenberg, the Metropolitan has cight 
stations. Three of them are so constructed that they are 
used for both the trunk line and local traffic ; they are. 
in going from east to west, Alexander Place, Frederick 
Street, and the Zoological Gardens. 

The distance between stations varies between 1.69 and 
2.26 kilometres. The speed of trains between stations ° 
must not exceed 45 kilometres per hour. 

All of the depots and stations are remarkably well 
designed. They are built of two stories. The lower story, 
on the street level, contains the ticket-taker’s gate, the 
waiting rooms, the buffet, etc. Large staircases give 
access to the upper platform, which is on a level with the 
road and covered. 

Baggage is only received at the stations used by the 
trunk lines. The baggage-rooms are also upon the 
ground floor, the baggage being raised to the platforms 
by hydraulic elevators. 

The construction of the termini is of brick masonry. 
These bricks are partly dull and of different colors, and 
partly enameled upon their exposed faces, giving the archi- 
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tecture a rather pleasing appearance, while it is, at the 
same time, somewhat pecular. Stone(granite and brown 
freestone) has only been employed very quietly, and for 
the sole purpose of decoration. 

The metallic imitation of wood-work which is used 
varies in design for each station. It isusually remarkable 
forits lightness. Lighting is accomplished from three 
points ; vertically from above and laterally from two sides 
where windows are placed. The rest of the carpenter's 
work is covered with corrugated iron. 

The immense vaulted hall at the Frederick Street station 
is worth mentioning ; it is 230 feet wide and 492 feet long. 
Those at Alexander Place and at the Schlesischer station 
are equally remarkable. 

There are as yet only a limited number of streets run- 
ning alongside the viaduct ; but this matter has been pro- 
vided for, and they are being increased from year to year. 
In course of time the road will run through a wide avenue 
built up on either side. The vaults of the viaduct are 
rented at a price that compares well with the rental of the 
finest locations in Berlin. They are especially desirable 
for wine-cellars and restaurants, which are fitted up with 
the greatest luxury. 


MOVEMENT OF PASSENGERS AND FREIGHT. 


The city of Berlin, which is in the full vigor of its 
growth, and whose population is every day increasing, con- 
tained at the last census, 1,230,000 inhabitants. 

It is difficult to determine the number of passengers 
which are carried over the Metropolitan Railway in the 
trains of the trunk lines. Their numbers can only be 
found in the general statistics of the different lines. 

For the local traffic the average circulation is from 
25,000 to 30,000 passengers per day, about 10,000,000 per 
year. 

The price of third-class tickets from one station to 
another is 2.4 cents, and for a through ticket 9.6 cents. In 
second class the corresponding charges are 2.4 cents more. 
Commutation tickets are sold to workmen at a reduced 
price, but they are only good from seven o'clock in the 
morning to six o’ciock in the evening in winter, and from 
six o'clock in the morning to seven o'clock in the evening 
in summer. 

Freight trains are not run over the tracks of the Metro- 
politan Railway, but are sent over the Belt line. 

A sense of admiration will be felt when the Berlin 
Metropolitan Railway is carefully studied. 

We may criticise on many of the features and dispute 
the art stic value of the several parts. but it is none the 
less true that the whole is exceedingly remarkable, as well 
for the conception of the work, as forthe great care taken 
in the execution of the smallest details. Furthermore, 
aside from its strategic importance, the Metropolitan has 
become in a few years indispensable to the Berlinese 
population. It has enriched certain parts of the city. here- 
tofore poor and neglected, and, thanks to it, entire quar- 
ters have been built upon portions that were formerly 
worthless. In subsequent issues we propose to give 
further descriptions of the structure and numerous illus- 
trations of interesting feaiures and details. 


(To BE CONTINUED.) 


PAVEMENTS AND STREET RAILROADS. 
No. XXVII. 


(Continued from page 116.) 
ASPHALT AND OTHER PAVEMENTS IN THE CITY OF 
LONDON. 


CONTINUING our account of experience in England, we 
come next toa series of reports on the pavements in the 
‘‘ city of London” proper, where the travel is probably 
more per unit of width than in any other city in the world. 
We are indebted for the information to William Haywood, 
Esq., Engineer and Surveyor to the Commissioners of 
Sewers of the city, and the reports date from 1886 back to 
1853. The first wood pavement Seems to have been laid 
there in 1839. One laid in 1842 up to 1853 had had two 
renewals, making the average total cost (including 414d. 
per annum for repairs) to be 1s. 11d. per year. Granite 
for the same time cost 93d. total per year. To the cost 
above for wood should be added about 1'4d. for sanding 
to prevent slipperiness. The duration of granite in this 
statement is taken at 25 years. 

The practice is to lay the new granite in the streets 
carrying the heaviest traffic, then after a certain amount of 
wear to remove it, redress it as required, and lay in second- 
class streets, and, finally, after a second removal, it is 


ee had worn down an average of 2 inches. 
e 


i 


placed in streets with least trafhc onthem. ‘The dressings 
are used in macadam, and finally the worn-out stones 
take the same course. | 

Statistics are given of a granite pavement on London 
bridge where it lasted 12 years under this enormous traffic 
before renewal. The stones, originally g inches deep and 
Thecost 

r year was 4d. for maintenance and 1s. 103d. for 
laying, or 25, 3d. per year. 

In the Poultney, another very busy street, the wear in six 
years was 114 inches. 

From a table given we learn that the first squared gran- 
ite blocks were laid down in 1828 and were not renewed 
for from 16 to 25 years. These were 6 inches square by 
g inches deep. ‘The 3 and q inch granite cubes were in- 
troduced in 1844, and bore the very heavy traffic of Cheap- 
side and similar streets for 7 to g years before relaying, 
many of the blocks being still fit for use. 

Up to 1852, of 21 wood pavements, the time down be- 
fore renewal ran from 23 months up to 814 years, the 
larger number lasting less than 4 years. 

There are about 51 miles of public ways in the ‘‘city,” 
containing 441.250 square yards of carriageway and over 
300,000 square yards footway. 

The next report in the series dates 1870, and contains 
an account of a pavement called ‘‘ McDonnell’s patent 
Adamantean,” composed of breken stone not over 3 inches 
diameter smbedded in asphalt, and laid in blocks 18xr2 
inches and 6 inches deep, with 3¢-inch joints filled with 
asphalt. 

An interesting case is reported where suit was brought 
by the owner of a building against the commissioners for 
damages caused by raising the grade of the street so that 
he had to use steps to go down to his property. The case 
was decided on final appeal in favor of the eommissioners, 
on the ground that it was done in the interest of public 
traffic, 

The report states that since 1867 the commission has 
removed all dust, ashes, and trade. refuse. 

The street ‘‘ orderly '’ system and erection of iron bins 
along the sidewalks for the reception of the manure col- 
lected was begun at that time and has been continued to 
the present. 

The average amount of material removed per week, not 
including snow, was 972% loads. 

The usual requirements as to maintenance areas follows : 
In the case of asphalt pavements the contractors for the 
pavement when new agree to maintain it in good repair for 
two years without cost to the city, and after this for fifteen 
years more at a price per square yard per annum named at 
the time of bidding and based on the total area paved. 
The pavement to be in good condition (to the satisfaction 
of the engineer) at the end of seventeen years, and to 
weigh at that time not less thana given amount per square 
yard. 

For wood pavements the agreement is entirely similar 
except the provision as to weight. 

The report of 1871 mentions the first laying of granite 
blocks with wide joints, and filling with small pebbles, 
and a composition of pitch and creosote oil poured hot. 

Observations made that year show that there were fewer 
falls of horses from slipping on pavements of compressed 
asphalt than on the ordinary granite pavement. 

Experiments were made that year on melting snow from 
the streets by steam and gas. 

On account of disturbance of the streets for laying pipes 
of various kinds subways are pointed out as the only 
remedy. ‘They were then in use in four streets. 

It is interesting to notice in all the reports thus far fre- 
quent mention of street widenings, which have done so 
much towards relieving the street trafic during recent 
years. 

In 1872 mention is made of the failure of a pavement 
consisting of blocks of compressed asphalt laid on con- 
crete and grouted with bitumen. ‘These were 12x61!4 inches 
and 2% inches deep. Much consideration was given to 
asphalt pavements this year. 

The first specimen of the reguiar Nicholson wood pave- 
ment was laid also, and as asphalt was considered unsuita- 
ble for grades steeper than one in sixty, wood is suggested 
as a possible substitute in such localities, taking the place 
of the asphalt. | 

Complaint is still made of the disturbance of the streets 
for laying of pipes. 

In 1873 the Adamantean pavement laid three years 
before is reported upon. It showed serious wear at the 


end of one year, at the end of eighteen months received ex. 
tensive repairs, and in two years was so bad that further 
payments upon it were withheld, 

A pavement of Trinidad bitumen, broken stone, chalk. 
etc., laid hot, was proven to be a failure ; also, one con. 
sisting of a m‘xture of certain oils, caustic lime, pitch, 
sawdust, etc. 

A pavement of compressed asphalt from Seyssel rock 
(Societe Francaise des Asphalte), also from Montrotier 
asphalt, proved enduring. 

Experiments also showed that such pavements would 
not aid in spreading fire. 

Patent wood pavements of various kinds began to be 
experimented wi'h. 

A footway of Portland cement laid under pressure was 
also put down. 

Seven street-sweeping machines are reported in use. 

The washing down of streets paved with asphalt begun 
in 1866, and was still under trial as an experiment. 

It would seem from a statement made here that the city 
retains full control of the subways under the streets, 

” More streets were torn up for pipes of the Gas Company 
and Ifydraulic Pressure Company. 

Conflicts of authority are noted between the Commission 
and Metropolitan Board of Works as to control of certain 


Streets, etc. 
(To BE CONTINUED.) 


THE NICARAGUA CANAL SURVEY. 


PRESS dispatches up to January 4 indicate that the sur- 
veying parties are well established in their various camps, 
with a comfortable headquarters at Camp Carazo, on San 
Francisco Island, some forty miles up the San Juan River, 
and probably by this time the survey is well under way ; 
in fact, parties had been then at work some three weeks. 

The boundary question between Nicaragua and Costa 
Rica is still unsettled, but as both countries are friendly 
to the enterprise it would not appear likely to make much 
difference to the canal whichever way it is decided, except 
that, of course, it would be more satisfactory to have but 
one country to deal with in the event of any complications. 

The surveyors are hardly enjoying what might be called 
a ‘‘picnic.’’ Since the parties have been at work the rain 
has poured down nearly every day. 7 he fall of water has 
been very heavy. On December 209, in 24 hours, 6% 
inches and on the day following 4 inches of rain fell. 
This heavy fall has caused quite a rise in the streams. 
which is favorable, however, to the transportation of stores 
to the surveying parties. 

The difficulties encountered by the engineers in running 
their lines are very great. Much of the work is in swampy 
ground, which the engineers often have to go through up 
to their waists in water, and where the unde®growth is so 
thick that every foot of the way has to be cut, and itis 
impossible to see ahead for a distance of over ten feet. 
They often have to be absent from permanent camp for 
several days and sleep on a bed of leaves, on which they 
spread their rubber blankets, and only rarely when time 
permits can they even make a shelter of leaves. The 
insects are a yreat annoyance. Not only mosquitoes 
swarm about, but a countless variety of bugs of every size, 
color. and shape, their sting causing an itching which is 
almost unbearable. When absent from camp for several 
days engineers and men, unable to sleep under their mos- 
quito netting, have their faces, hands, and often their 
bodies covered with welts, aud not unfrequently the irti- 
tation causes sores. 

To offset this, however, there bas been very little sick- 
ness, which is confined almost exclusively to the laborers. 
Two of the officers have had slight fever, lasting in each 
case but a day or two. It seems odd that in both these 
instances one was a native Nicaraguan, and the other had 
lived a number of years in South America, while not one 
of those who are making their first visit to the tropics has 
been unwell. 

In painful contrast to this the Liberian laborers im- 
ported by the Panama Canal Company, selected as excep- 
tionally healthy and accustomed to a hot, moist climate, 
are reported to be dying at an annual rate of 539 per 
1,000. 


THE first number of the London Engineer for this year 
gives a very careful and comprehensive survey of ail im- 
portant engineering works and projects throughout the 
world, from which in this and one or two subsequent 
issues we shall take several brief items and abstracts. 
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REPORT ON BRIDGES INTERFERING WITH 
NAVIGATION. 


THE Secretary of War has transmitted to Congress a 
letter from the Chief Engineer, together with reports of 
the officers of the Engineer Corps in charge of various 
river and harbor districts, concerning bridges, causeways, 
and structures of any kind now erected or in process of 
erection that do or will interfere with free and safe navi- 
gation, in accordance with the provisions of the River and 
Harbor Act of August 5, 1884, of which we abstract the 
principal data in the accompanying table. 

Besides the above, mention is made of a number of 
other bridges causing immaterial obstructions or that may 
do so under future changed conditions. 

Lieutenant Colonel W. E. Merrill refers toa number of 
bridges over the Ohio and Allegheny Rivers previously 
reported on, and indefinitely to others over the Muskin- 
gum, some of which are obstructions, but recommends in 
all cases no action until specific requirements have been 
provided by Congress. 

Various instances are noted of obstructing dikes, piles, 
foundations, and required dredging, snagging, etc., but 


all the definite statements of existing bridges are given 
below. 


_— 
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THE NEW STEEL CAST GUN. 


THE steel casting for the new 6-inch gun was lifted out 
of its mold five days after pouring, and, as far as surface 
examination could show, seemed to be an entire success. 
The gun will be bored—a four weeks’ job—at Pittsburg, 
where it was cast, and then sent to Washington to be 
rifled. It marks a radically new departure in the manufac- 
ture of steel ordnance, and its final test at Annapolis will 
be watched with much interest. 





ANNUAL REPORT OF THE TAUNTON WATER- 
WORKS. 


THE twelfth annual report of the Water Commissioners 
of the city of Taunton, Mass., for the year ending Novem- 
ber 30, 1887, written, presumably, by William R. Billings, 
Superintendent of the Works, has been carefully prepared 
and contains several matters of interest. 

Taunton had a population in 1885 of 23,674, of which 
about 21,400 could be supplied by present pipés, and about 
19,000 were so supplied. The total number of gallons 
supplied during the year was 264,618,762, of which over 
11,000,000 gallons were metered as follows: 32,446,357 
gallons to domestic consumers and 68,672,071 gallons to 
manufacturers. The average daily supply was 724,982 
gallons, being 31 gallons to each inhabitant, or 38 gallons 
to each consumer, and about 252 gallons to each of 2,875 
tape in actual use, and it may be added here that of that 
number there are but four unpaid and overdue bills. 
Water is supplied at a pressure of about fifty pounds 
through 55 miles of cast-iron mains from 4 to 20 inches in 
diameter, with 347 stop-gates and 24 blow-offs and 470 hy- 
drants. Repairs and maintenance averaged $50 per mile. 
There are 28 miles of cement-lined wrought-iron service- 
pipe, from ¥ to 1% inches in diameter. 

There are 776 meters in use, of which 718 are for 


domestic consumers and 58 for manufacturers, 96 having 


been added during the vear, and this increase in the number 
of meters has been accompanied by an unusual increase in 
the receipts from water rates, more than half of which has 
been from domestic meters. The consumption of water is 
somewhat less than in 1886, which is attributed to 
increased rainfall during the summer of 1887, diminishing 
the amount of lawn sprinkling and general hose use. 

We should be inclined to think that the increased use of 
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meters might have had something to do with it, though 
nothing is said on that point. 

The water-works were built in 1876 by thecity, and have 
cost to date a little over $500,000. The supply is from 
ground-water, with the Taunton River for emergencies, 
distributed by direct pumping against an average dynamic 
head of 151 feet. The number of gallons pumped per 
pound of coal is 343, and the duty per 100 pounds of fuel 
is 43,316,668 foot pounds. The actual pumping expenses 
were $5,281.07, being $19.95 per million gallons against 
average head, or 13.1 cents per foot of head. The total 
cost of water delivered, figured on total cost of mainte- 
nance, was $40,186.86, or $151.87 per million gallons. 

Some experiments were made with driven wells, but with- 
out satisfactory results, as sufficient water was not found 
at economical depths. 

It appears from the report that the Massachusetts State 
Board of Health have recently arranged to make monthly 
analyses of samples of water that may be sent them, and 
Mr. Billings says: ‘‘ Already the practical value of this 
thorough and systematic examination of all public water- 
supplies in the State is recognized.” 


OUR PACIFIC COAST LINE. 


THE Pacific Ocean boundary of the United States has a 
greater extent cf coast line than the Atlantic shore. The 
aggregate of our shore line on the Pacific is 12,734 miles, 
while on the Atlantic it is 11,860 miles, and on the Gulf 
of Mexico 6,843. It was the annexation of Alaska that 
promoted the Pacific coast to a higher figure than the 
Atlantic, Alaska having 9,830 miles of coast line. If the 
lake boundary is added it gives us a total coast line not 
very far short of twice the circumference of the earth. 








TABULATED ABSTRACT OF U. S. ENGINEER OFFICERS’ REPORT OF BRIDGES OBSTRUCTING NAVIGATION. 


OrFicers ReportING. 
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Draw-bridge..... .......... 000. 


Mayor Jaren A. Smith, head- 
quarters at Portland, Me. 


Tukey’s Bridge, Highway...... ‘ 
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DESCRIFTION OF BRIDGE. 
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Railroad and highway draw........ 
Grand Trunk R.R. Draw, 40-foot opening 





STREAM CROSSED. LoOcATION. 


4 Precarnaues cr, t Portsmouth, N.H. 


one seem ere ereernen eee eee tween... .... and Kittery,Me. 
Soule vvasa-bed Westar atianeieverevara "aot Back Cove? |Portland Harbor, 
EMRE EE eee a8 Gene cet ee Channel (| Me............ 





Major W. R. Livermore, 
headquarters at Newport, R. I 





R.R. Draw-Bridge, 45° skew, total length 185 feet. 
lique to axis and to current, opening on axis, 73 feet. ... 


pists oF Taunton River..... 





W.tiiaM F,Smrru, U.S. Agent, 
headquarters, Wilmington, Del 





Two Skew Draw-Bridges of P. W. & B. R.R., piers each 26 
feet 6 nches diameter, with two equal openings, 78 and 100 
feet respectively....... ....... 


Carer sere nee seve e ee Bes 8 0 





Draw-Bridge with two 75-foot openings near side of channel 
Toby’s Bluff Bridge ... 0 ........cccececcecceece ee fe 
Charleston and Savannah R. R. Bridge, 38-‘oot opening........ 

Port Royal and Augusta R. R. Bridge, 90-foot draw opening, 75° 


Ma jor-GrEn. 


). A. GILLMoRE 
headquarters, : 


ew York City. skew......... 





Ferdinand and Jacksonville R. R. Draw-Br.dge...... Steaua er pear 
County Bridge, Draw-Bridge........... cccceeeseues Sods t Amelia River......, } PR cise sevice ters 
Florida Southern R.R. Draw-Bridge............ 06.0 cceecee wees Ocklawaha River...|/nr Lake’ Dora, Fla. 
h yarrate W. M. Brack, Florida Southern R. R. Bridge .. .......ceccee cee ee eee . ».| Withlacoochie River| Pemberton Ferry, F! 
eadquarters, Jacksonville, Fla.| Florida R. R.and Navigation Co.’s R. R. Bridge... ...... .. t Owens and 


R.R. Bridge... 
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Savannah and Tybee R. R. Draw-Bridge... ......cc cece cece 
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bet. Somerset and|Slow operation. 
Fall River, Mass. 





RecomMMENDED 


NATURE OF OBSTRUCTION. IMPROVEMENT. 


Kennebeck River./near Gardner. Me..|No guide piles and forms a shoal. 


Inconvenient. narrow opening. 


Narrow opening. . 
Narrow open'ng and lacks guard piers. 





Increase draw opening. 
Make protection parallel 
to current. 


Draw protection at a skew 
of 34°. 


Christiania River...]Wilmington, Del...|Location and skew, and narrow opening. 
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Salkiehatchie River|South Carolina.... 


Thunderbolt River.|Georgia .... 


Pease River........ 





Alabama and Great Southern R. R. Draw-Bridge... 
Mobile and Birmingham R. R bridge 





.| Fombigbee River. . tones, Bluff, Ala. 








span. 
Savaonah River....|/near Augusta, Ga..|Piers perpendicular to axis; location of draw- 


Se nce DOO 1OW ooent cain eeaee wohaaake secgiatine Soke Guard piles, 
Ferdinand, | ‘Cannot be fully opened; euard piles gone. 
t 


t 
} Fort Ogden, Fla. 


.. {Location of structure. 


Ashley River....... Charleston S.C....|Difficult passage in strong tides............. Changing draw opening 


Too low; one bent in channel; has nodraw.| centre of channel. 


Guard piles decayed. 





Draw settled, immovable and abandoned. 


t No Glaw BPANG 5065 Sac Sk eases es No present commerce 


there. 


Move it goo feet down 
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M AN. Damerrr | piodue and Birmingham R. R Bridge........... -.ceeeeeeeeeeees Combigbee River. .|Jockson, Ala... . stream. 
h an A.N. Damre.t, Lowsvi'le and Nashville R. R. Bridge... .... dunia wsauaen. Setavaraceust, W. Pascagoula R’er.[....... ccc ceee eens 
eadquarters, Mobile, Ala. Vicksburg and Meridian R. R. Bridge..... 0 ....... cee ceceeee ise . Nu draw span. 
County Highway Bridge .............cccce0e ce cee veeee tees t Pearl River......... Jackson, Miss...... } 
County Highway Bridge, 28-foot draw opening......... .. ... .| Pearl River..... ... near Ratliffs....... Draw opening too parrow....... .......... 40-foot draw opening. 
a £2 , of rare 
Captain C. B. Sgaxs, ‘ | 
headquarters, Bismarck, Dak, ; N. P.R.R. Bridge.........060 6. 6 ices cee ceeeceee cueeeeees Big Horn River....|Montana.......... Low bridge without draw. ................. 100-foot draw opening. 
Sree ee ae ee Bis sine kate Se ee ee a ee et ah 
Carrain E. H. Ru : . . . 
headquarters, Quincy, Ill: Hanopibal Bridge... Ee ee ee ee ..|Miss. River........ 
Monongahela City Highway Bridge, 216-foot channel span...... 42 feet high above high water. ......... : : 
P. R. R Redstone) Bridee, " 262-foot aa os Mor ongahela River, -.---+-+-.eeeee. eee, 1% feet high above high water. ......... tas seeenigh es ss 
CoLona, Wm. E. M ERRILL, Brownsv lle pigbway Bndge, 218-foot Ure, ot egies 4t feet 6 inches high above high water... nnn: 
headquarters, Cincinnati, O. | Ohio River R.R. Bridge, 300-foot channel) span, 60 feet high 
above low water........ cecsecsccccssceneteeces sess sees Little Kanawha | |paskersburg. P } Thev obstruct ice harbor fcr Ohio River 
County Highway Bridge, 300-foot channel span, 43 ft. high above River. .......00. t tl ae Steamers. 
IOW WALER fica: concen we dacenneaeinuet siaraent helene Miands 
ree Seat iene ee 
Obstruction racti- 
Baic.-Gan.O. M. Poe, . Ii : 
headquarters, Detroit, Mich. Highway Draw-Bridge on piles... 2... 1... eee cee cece eee eee Rouge River... ... Monroe Road, Mich.|Narrow draw open'ng........... 6. eee. eee aunt At badge navies 
7 | failen down. es 
Captain C. F. PAtrray, ; : 
headquarters, Oswego, N.Y. | D.L. &W.R.R. Pier and Coal Trestle............. 2.  eidmeecae, “ate Lake Ontario....... Oswego, N. Y...... Insufficient clearance. 


i 


SNS 


Major W. A. Jonas. 
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Iron Bridge on tubular piers, one 161-foot span and three 26a-foot 


spans, and one draw span, with 154 and 136 foot openings, on Williamette River..|Portland, Ore...... 
StOMe Plers..... wc cece cee eee 


Located in dangerous currents and divides 


the harbor. 





THE RESIDENCE OF MAX 
NATHAN, ESQ. 
THE following is adescription of the details of the 


PLUMBING IN 


plumbing and drainage system in the residence of 
Mr. Max Nathan, 22 East Seventy-second Street. 

The building is four stories, with extension the same 
height ; cellar under the entire structure. ‘lhe steam- 
heating plant is provided in the cellar, heat being admitted 
through registers under the windows in the different 
rooms. The floor of the entire cellar is laid with concrete. 

DRAINAGE SYSTEM. 

The soil-pipes are extra heavy cast iron, and the main is 
six inches in diameter from the sewer through hall to 
extension, where it is reduced tu five inches and carried to 
rear of extension, there crossing to opposite side, thence 
returning to wall of main building, where it terminates. 
The object of extending this pipe on two sides of the cellar 
in extension is to facilitate connections with the leaders 
and surface drains of the yard located parallel with it. 

About seventeen feet from rear wall of main building a 
s-inch soil-pipe branches from the main and is carried up 
arecess in this wall tothe roof. Al] waste-pipes in the 
bath-rooms are connected with this soil-pipe. Another 
s-inch soil-pipe branches from main in the extension and 
also carried to roof. 
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Fic -:1 
(MetHoD OF CONNECTING SuB-SOIL 
FILTRATION WITH SOIL PIPE 


A vent-pipe, three inches in diameter, branches from 


| 
| 


soil-pipe in extension and is carried to roof, terminating | 


near the 5-inch soil-pipe. The main horizontal soil-pipe 
can be examined easily at any time by means of hand- 
holes, which are provided every fifteen feet in the entire 
length of the pipe located inside the cellar; therefore, if 
any obstructions occur they can be quickly removed. A 


section of these handholes is given on page 105 of Vol- | 
ume XVII. of THR ENGINEERING AND BUILDING RECORD. | 
The trap on main soil-pipe is inclosed in a basin which is | 


located in a vault under front steps about twelve feet below 
sidewalk, and on account of this depth will be liable to 
become filled with water from the subsoil; but to remove 
any water that may enter, the device shown in Fig. 1 has 
been adopted. This device consists of a pipe, two inches 
in diameter, joined to a hub on the side of trap at the 
lowest part of bend, thence extending vertically up to flow- 
line of soil-pipe. ‘The top of this 2-inch branch terminates 
in a brass cap, which is convex and perforated with holes, 
through which all surface water in this basin above flow- 
line of soil-pipe will enter and be removed. 

A circular brass sleeve is leaded into hub of the vertical 
2-inch pipe, and a cap secured to this sleeve by means of a 
screw-joint. This device is sealed against any back flow 
from soil-pipe by means of the rubber ball shown under 
cap, which will rise and close the orifice whenever -the 
pressure in soil-pipe is too great. The wire inclosing this 
ball extends two inches below orifice in cap. The ar- 
rangement of ball and opening is shown in Fig. 1. 








WATER-SUPPLY. 


The material used for all pipes in the water-supply sys- | 


tem is galvanized iron, except wherever the pipes are ex- 
posed in the bath-rooms, then nickel-plated brass pipes are 
used; but all galvanized-iron pipes where exposed through 
the building above the cellar are covered with silver 
bronze. 

The main pipe from street to intake, shown in Fig. 2, 
is two inches in diameter. The water-supply system ccn- 
sists of a street and tank supply, or low and high pressure. 
Figure 2 represents the intake which supplies water for 
low-pressure system, with a hot-air engine utilized for 
pumping water upto a tank located on roof of extension. 
The top of this tank is 80 feet above the cellar floor, The 
illustration shows a vertical pipe two inches in diameter 
that is connected at lower end with main, thence extend- 
ing to ceiling of cellar, forming an air-chamber six feet ov 
less in height. A pipe of the same size branches from it 
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and joins lower part of engine, and on this horizontal pipe 
is set a conical air-chamber. A vertical pipe 114 inches 
in diameter, also provided with a conical air-chamber, is 
carried up through the elevator shaft to tanks shown at N 
in Fig. 4, through which the high-pressure supply is forced 
into the tank. The intake, therefore, is provided with 
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SELF-AcTING DEVICE FOR TURNING OFF GAS 

FROM ENGINE WHEN TANK (IS FILLED - 


three air-chambers to modify the pulsations of the pump, 
The tank is located on the roof of extension, inclosed 


ing. The tank is made of boiler-iron, the dimensions 
being 8 feet by 5 feet 6inches and 4 fe >t in height, contain- 
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ing 1,200 gallons. The overflow-pipe from this tank is 3 
inches in diameter, extending to roof of main building, 
where it discharges, as the top of tank extends above roof. 
No tell-tale pipe is provided for the tank for reasons that 
wil] now be explained. 

An automatic device for controlling tank supply is illus. 
trated in Fig. 3. It consists of a long vertical box of 
wood, about six feet in height,secured toa partition inclos. 
ing the intake. Within this box a lead weight 8x3x2 
inches is held suspended by means of a brass wire chain, 
which extends up over pulleys, as shown, to tank, where a 
float is secured to opposite end resting on the water in this 
tank. The lead weight and floatare sufficient to overcome 
all friction produced by the chain in passing over the large 
number of pulleys required between the cellar and tank. 
A wheel about one inch in diameter is secured to counter- 
balance weight and bearing on the lever attached to gas- 
cock, thereby imparting a more uniform motion to the lever 
as the weight descends. This lever is secured to a stop- 
cock set in the gas-pipe near the counterbalance. Itis pro. 
vided with a vertical slot instead of a round opening, and, 
therefore, will require only a slight depression of the lever 
to turn off the gas-supply to engine. The numbers on the 
face of indicator extend down from top, consequently the 
wheel will indicate the depth of water in tank at all times. 

The operation of this device is as follows: The gas- 
burner is lighted, which soon sets the pump in motion, 
illing the tank. The float in tank rises with the water 
and causes a corresponding depression to the weight in 
indicator, and when tank is filled the wheel by depressing 
the lever turns off the gas, stopping the action of pump. 
‘This lever must be raised by hand before the gas can be 
lighted ; there is, therefore, no danger of the gas being 
turned on accidentally. After the gas has been lighted no 
attention is required until the indicator shows that the tank 
requires refilling. 

A sink is located near the intake which receives the dis- 
charge from safe wastes. A sink is also located in the 
extension for butler’s use. 

A large grease-trap is set under the kitchen, and in the 
centre of this trap waste-pipes from the butler’s pantry 
and kitchen sinks discharge, flowing thence through 
into the soil-pipe. 

(To BE CONTINUED.) 
THE COMPARATIVE MERITS OF THE ONE 
AND TWO PIPE SYSTEMS OF STEAM- 
HEATING. 
BROOKLYN, December 29, 1887. 

Sir: I notice in your issue of the 24th inst. an inquiry 
from a correspondent in reference to the one-pipe system 
of steam-heating and your reply thereto, and would like 
to say a word in reference to the matter. You say, first, 
that the system is often at a disadvantage in buildings that 
cover a good deal of ground, when contrasted with the 
two-pipe system. This is not the case with the one-pipe 
system, as that term is now used—that is to say, where but 
one pipe is used for feed and for return for vertical pipes 
and radiator connections, and separate systems of hori- 
zontal feed and return pipes are used. The writer has 
seen a number of dwellings and similar buildings in which 
there was not a return or relief pipe of any description, 
the water of condensation being all returned through the 
steam-mains, and of course discharged into the top of the 
boiler. These were all old jobs, and the boilers had to be 
set very low in order to get the required inclination for 
the pipes. In regard to a radiator with but one pipe 
making more noise when steam is turned on than if it had 
two pipes, I must say that it is news to me, though I have 
seen steam turned on to a good many radiators with both 
styles of piping. That it takes longer to free the radiator 
from water with one pipe than with two I admit, but your 
remarks in regard to the results caused by a leaky valve, 
or one not properly closed, will apply equally well to both 
styles of piping, with this decided advantage, however, on 
the side of the one-pipe system, that there are only half as 
many valves to get out of order or be carelessly operated ; 
for with the two-pipe system, as with the other, everything 
wants to be shut tight or else be wide open, though It 's 
hard to make some people (and not a few either) believe 
that they haven’t done their whole duty when they have 
shut the feed-valve and left the return-valve to take care 
of itself. Finally, I claim that in low-pressure heating, 
where the one-pipe system is admissible at all, it has some 
decided advantages which do render it the best: (1) It 
has but half as many valves to be operated and get out o! 
order ; (2) it has but half as many stuffing-boxes to leak ; 
(3) it does not involve so nruch cutting of beams in Tun 
ning radiator connections ; (4) where rising lines are eX- 
posed one pipe is certainly less objectionable, as regare 
looks, than two, and any deviation from the path of jan 
tude and perpendicularity are less noticeable; (5) and, 


! y lf it, it costs less. When prop 
with brick walls, but is accessible from roof of main build- | ibally ss YOu YOU cert Rainey te Cees 


erly put up one system will work as well as the other. 


When improperly put up neither one is fit to have in the 
house. STEAM-FITTER. 
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[There is very much less objection to a one-pipe system 
that has separate steam and return mains than there is to 
@ one-pipe system with no separate return main. It1s, in 
fact, a two pipe system as far as the mains are concerned. 
The principal objection, however, to a radiator with a 
single pipe and valve for both the steam and the condensed 
water is, that when the radiator is full or partly full of 
condensed water there is a conflict between the steam to 
enter and the condensed water torun out. When steam 
is let into an empty radiator, as the specific heat of the 
iron is not great, and as it takes some time to expel the 
air, the influx of the steam as well as the condensation is 
comparatively slow, and thus the condensed water ts en- 
abled to run out along the bottom of the steam-pipe in a 
contrary direction to the flow of steam without difficulty, 
provided the pipe is large enough. If, however the 
radiator has been condensed: full of water by being im- 
perfectly closed the steam cannot flow in until the water 
flows out. 

During this struggle for right of way portions of the 
steam are suddenly condensed and the vacuum thus formed 
sucks violently back the escaping water with the effect of 
causing that sharp, uncushionei blow called a water- 
hammer, so well understood by the experienced engineer 


and so disagreeably familiar to all users of defective steam-- 


heating arrangements. 

This water-hammer will occur also in the two-pipe 
system under like circumstances, but as in that case the 
steam is driving the water out before it there is no strug- 
gle for right of way, and as the steam and water are less 
mingled the water-hammer is not likely to be so severe 
and is certain to last for a much shorter time. 

This is the principal objection to the one-pipe system 
and exists no matter how large the steam-pipe or how well 
and carefully run, no matter what the pressure used, which 
is usually low—about one pound. 

A two-pipe system, however, can be so arranged that it 
will will not make a ‘‘ water-hammer,” no matter how 
badly it is managed by the user, if it is run at very low- 
pressure, and only one valve will be required to operate 
each radiator. When the return-pipe of each radiator of 
a very low-pressure system is carried separately below the 
water-line, the return-valve can be omitted onthe radiator, 
or. if put on, it can beallowed to remain open; then the 
radiator can be operated with all the ease and convenience 
of the one pipe system, and as the radiator can never get 
full of water, the noisy disturbance above described can- 
not occur. 


This is plain to any one thoroughly versed in low-press- 
ure heating, but tor the intormation of our less expe- 
rienced readers we will explain that when steam is shut off 
from a radiator whose return-pipe runs separately to below 
the water line unless the pressure carried exceeds one 
pound for every 28 inches that the raciator is above the 
water-line, tne water will not back up into the radiator, and 
there will consequently never be any water in it, provided, 
of course, that the usual automatic air-valves are used, 
which prevent the formation of a vacuum that might 
otherwise suck the radiator full of water when the steam 
was shut off. ] 








Novelties. 
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Under this heading we propose to describe and :i!ustrate appuances 
of probable interest to our several classes of readers. The 
selection will be made w'thout reference to the wishes of 
agents ot patentees, being governed solely by consideta- 
tons of novelty, .ngenuity, and probable interest to readers, and 
especially the tact that they have not been elsewhere described. 
Asaruvle «e shall make no comments, and ¢f is to b6 distinctly 
understood that a notice does not imply approval, No charge 
will be made for these notices, and any offer of pay for ther tuser- 
von will insure tne'r omission. We shall be glad to have our at- 
tention called to novetties suttabie for this section. 


DEVICE FOR LOWERING OR RAISING PIPES 
IN TRENCHES. 


THE accompanying sketch shows a novel device just 
patented by Lewis Boore, of Buffalo, N. Y., and assigned 
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to Theodore H. Meyer and others, of the same place. It | locomotives were run across this track drawing trains of 


consists of a portable frame adapted to rest over the trench, 
provided with two separate and independent chains, one 
end of each being removably attached to one side of the 
frame and the other end of each being secured to and 
adapted to be wound upon separate drums, each being 
adapted to be operated independently by separate gearing 
and lever-handles. — 





Correspondence. 





All correspondents should s-nd us their names and addresses. not 
necessarily for publication, but as a guarantee of good faith and 
because it 1s ofter. necessary to communicate with them for addi- 
tional information before pr uting their communications. Anony- 
mous letters will not be noticed. 


VALVE WANTED TO DRAIN CELLAR AND 
KEEP BACK-WATER OUT. 


Str: Kindly inform me where I can get a good valve 
to drain cellars and to keep the back-water out, as I have 
a customer who wants something of this kind. 

Yours respectfully, Louis WAEFELAER. 
54 Beekman Street, New York. 


[There are back-water traps advertised in our advertis- 
ing columns. We do not know ofa valve for the purposes 
mentioned. May be some of our readers can supply the 
information. ] ; 


RAILROAD TRAINS CROSSING THE ICE. 
A CORRESPONDENT recently wrote us the following : 


‘‘In previous years I have frequently heard, at about 
this season, of railroad crossings over the St. Lawrence 
being effected by simply laying ties and stringers directly 
on the ice, spiking the rails to the longitudinals and run- 
ning the locomotives and trains over this track as on dry 
land. As the subject is of considerable novelty and inter- 
est to myself and probably others, can you publish the 
details of this matter, the size, dimensions, and arrange- 
ment of ties and stringers; if they are in any way fastened 
down to the ice; if curves are permitted and of what 
degree; if any bullast is used between ties? What is 
deemed the minimum safe thickness of ice, if any restric- 
tions of weight, length or speed of trains are imposed, 
and what are the heaviest engines permitted to cross? 
For any, orall of this, or other pertinent information on 
the matter, J] should be greatly obliged to your valuable 
paper. Respectfully yours, READER.” 


[We referred the above inquiry to Mr. P. A. Peterson, 
Engineer of the Canadian Pacific Railway, and are indebted 
to him for the following data and the sketch from 
which the accompanying illustration bas been made. 

This sketch shows the railway as it was put down 
third years. 


the second and The first year the 
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longitudinals were laid directly on the ice, but afterwards 
they were laid on cross-timbers about 14 feet long, 3x10 
inches, and spaced 3 feet centres. Ordinary 16x24-inch 


loaded cars. It was found that in some places the ice 
cracked, and lighter engines were then used. ‘Ihe sketch 
will show the size, dimension, and arrangement of 
Stringers. 

It should be understocd that the ice at this part of the river 
is principally packed ice and not frozen in a solid sheet. 
It is formed of bordage ice and frazil, which comes from 
the rapids above and jams at this point and is then frozen 
together. There are parts of it where there is simply the 
ordinary ice of the 1iver. The ice was leveled off, cross- 
timbers laid down, and holes were then cut at the side of 
the track, from which water was taken and thrown over 
the snow and level ice, so that the timber, ice, and snow 
were all frozen together. ‘Ihe ice was found strong 
enough when the lower cross-timbers were put under the 
longitudinals to carry a 16x24-inch passenger engine built 
at that time. 


LONDON CORRESPONDENCE. 


IN presenting the certificates at the conclusion of the 
winter term to the students of the Crystal Palace School 
of Engineering, Mr. William Henry Precce, F. R. S.. 
Mem. Counc. Inst. C. E., bore testimony to the advan- 
tages possessed by an applicant for engagement in an 
engineer's office, if he held the certificates of the school. As 
a member ¢f the Council of the Institute of Civil Engineers, 
he stated that the possession of the certificates was a pass- 
port for any one desiring toenter the institute as a student. 
In the course of his remarks on the value of such training 
for young engineers, Mr. Preece referred in eulogistic 
terms tothe Boston Engineering College, pointing out 
that that establishment was the result of private munifi- 
cence. He claimed credit for the engineering profession 
for the positicn held by England as a nation, on the ground 
that electricity and steam have placed England in com- 
munication with the rest of the world, a fact very fre- 
quently forgotten by politicians, who claimed the credit. 
Referring to the point of admittance to the Institute of 
Civil Engineers, Mr. Wilson, M. I. M. E., M.1.C. E., 
the principal of the school, stated that the regulation had 
just been made, that only those applicants possessing the 
certificates for the two years’ course would in future be 
able to look for admittance as students on the strength of 
those credentials. It is a‘matter of great regret, that the 
Crystal Palace authorities, who derive a larger propor- 
tionate income from the school, than from any other part 
of the establishment, educational or otherwise, areso short- 
sighted as to ‘‘ starve” the workshops with lack of good 
machinery. The bad machinery with which the students 
had to work was a matter of comment on the part of one 
of the examiners. 


In Madrid, Spain, the authorities have decreed that all 
theatres must be lighted by electric lights. It is stated 
that the authorities have decreed that all theatres not 
lighted by this medium will, perforce, be closed. 


THE scheme to bridge the English Channel from Bou- 
logne to Folkstone is arousing very much the same 
‘flutter’ in the breasts of a great number of people over 
here as was the case in the Channel Tunnel scheme. 
Newspaper articles, written in the most serious spirit, de- 
cline to submit the safety of England to the care of a 
sleepy watchman or sentry. There is evident fear that 
the bellicose and acquisitive spirit of our French neigh- 
bors is such that they would unceasingly watch for the 
first surreptitious ‘‘nap” on the part of the sentry and 
immediately, in that event, march a large army over. The 
presence of any engineering skill capable of destroying the 
bridge (or channel) in the case of war is discounted. 


MAJOR MARINDIN, acting as Inspector for the Board 
of Trade, in his report on a recent railway accident on the 
North-Eastern Railway, gives point and force to a com- 
plaint which has long been made by the railway employees 
all over the country. He attributes the accident in great 
measure to the long hours the men have to work. The 
engine-driver had been at work 31 hours, and the other 
men even longer. He states that such hours of work 
should not be tolerated either in justice to the men them- 
selves or in the interest of the public ; it being impossible 
for a driver, however good a man, to work for such a time 
without getting worn out, and being consequently inatten- 
tive and unfit for the performance of such responsibilities. 
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Gas and Hlcéviciie, 


Tliuminating Power of Gas in New York City. 


satisfactory results. Early in the spring of 1887 the 
owners of the Riverside Iron-Works, of Wheeling, W.Va. 

_ decided to build and operate a tube-works for the Sinites 
of utilizing, in the manufacture of iron pipe, the product 
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as a material for pipe making, and it was then decided to 
put the matter to a practical demonstration. 
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SPACING TRAVELER FOR MULTIPLE PUNCH. 


THE accompanying figure illustrates a device designed 
and used by the Smith Bridge Co., of Toledo, O. It is 
made from a pencil sketch, showing the essential features 
of worm-gear and hand-wheel. 

The punch-table was a long bed, carrying at frequent 
intervals the rollers, R, with track-rails, on which an 
ordinary four-wheeled truck is mounted. One axleof this 
truck carries a pinion engaging a rack parallel to the 
rails. Atthe centre of the same axle is a wheel geared into 
the worm of a vertical shaft, which has an upper bearing in 
circular plate P ; ahorizontal wheel, W, is keyed tothe end 
of shaft above and just clearing P. One revolution of this 
wheel propels the truck exactly one inch on its track. The 
handle of the wheel is bored toadmita plunger rod, A, with 
button-head, B, which is held up by a spiral spring in the 
chambered handle. The plate P has eight equidistant 
holes in a circle just under the centre of handle and 
bored to fit the plunger. C is any convenient grip. 


Towards the latter part of August about thirty tons of 
steel were made and rolled into skelp and delivered at the 
tube-works as a trial lot, to be made into pipe. 


The welders at the furnaces said at the outset that it 
would not do, that it would not stand fire, and, by reason 
of their prejudices against steel, they subjected it to abuse 
by severe overheating ; yet every piece of that lot made a 
sound salable pipe, the welders remarking that ‘‘it was 
the best material to weld they had ever handled.”” It was 
threaded and finished with the same success as it was 
welded. 

Soon after this several lots of one hundred tons each 
were made, and a record kept of the loss in the furnaces, 
crop ends, leakers, etc., which proved to be so very favor- 





able to the use of steel for pipe-making that the company 
decided to manufacture steel pipe exclusiveiy, and to 
abandon the use of their forge and iron-making plant 
altogether. 
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The steel used is made in a Bessemer converter, the 
chemical analysis I am unable to give correctly at present, 
but, regarding its physical properties, can unhesitatingly 
say that it is the smoothest, toughest, and kindest material 
to work with and to weld into pipe that has ever been 
tried cr used by the writer. 

Samples cut from ordinary Riverside steel pipe show 
the character of the material in the cold and hot states. 
A washer was made out of a piece of four-inch steel pipe 
one and one-half inch long by a blacksmith, by turning 
one edge of the pipe inwards and flanging out the other 
edge, then flattening it out into a washer. Two goblets 
were made out of twoinch and four-inch pipe respect- 
ively, necked down and welded to form a leg or stem, then 
flanged out for foot and mouth. 

There is considerable loss in iron butt-weld pipe by its 
splitting m the weld on being tested to the regulation 
pressure of three hundred pounds per square inch. With 
steel pipe this loss is reduced to less than one per cent. by 
reason of the superior welding qualities of this steel over 
iron, 

This steel is made at the Riverside Steel-Works by Mr. 
E. L. Wiles, M. E. 

The paper was discussed as follows in the absence of 
the writer: 

Mr. A. E. Hunt, in showing the samples, stated that 
while the results were good they were no better than those 
obtained by many other makers of soft steel ; that his 
experience proved steel could be welded almost as easily 
as iron, and suggested as his idea of the composition of 
such steel the following analysis : Carbon, under .15 per 
cent. ; manganese, at least .50 per cent. and upto I per 
: cent. ; silicon, less than .02 per cent. ; sulphur, less than 
.03 per cent. 

Mr. P. Barnes, Superintendent Jones & Loughlin, 
Limited, stated that he had been advised by the manager 
of the Riverside Works that their analysis was: Sulphur, 


In operation a template T is prepared, having the rivet 
pitch indicated by transverse pencil-marks M, and placed 
in convenient wall-brackets. The end hole is laid off and 
punched in the required piece or set of pieces, and while 
the punch remains in the hole, the truck (the worm-gear 
being disengaged) is run to the end of the piece and grips 
C rigidly attached. The attendant mounts to seat S, 
engages worm-gear by foot-lever L and adjusts template 
T, sothat the first mark M” is exactly coincident with 
point of index I. 

The punch is then withdrawn from hole and attendant 
rapidly turns W until I approaches very near M’, whenhe 
depresses B with his thumb and A engages the first hole 
met in P, the truck stops, the required hole is punched, B 
is released, and the operation rapidly repeated. 

The pitch is, of course, in eighths of an inch or multi- 
ples thereof, and is punched with great exactness. When 
the sketch was made the machine was punching six holes 
through as many long 2%x2% L’s, guided at die-block 
by spacing fillers, and was easily and rapidly propelled by 
one man, while one other worked the punch-lever. These 
two men were able to handle material from adjacent skids 
with the differential hoist and performed the work usually 
requiring at least four men on a spacing punch. Uptoa 
pitch of about three inches a hole can be punched at every 
revolution of an ordinarily-speeded punch ; for greater 
pitches it is safer to take alternate revolutions. 


THE MANUFACTURE OF WELDED STEEL 
TUBING.* 


For a number of years past experiments have been 
made with steel as a material for the manufacture of 
welded pipe and boiler tubes, but with varying and un- 

* Abstract of a Paper read before the Engineers’ Society of 
Western Pennsylvania January 17, 1888, by Thomas ]. Bray, 


Superintendent Tube Department Riverside lron- Works, Wheeling, 
W. Va. 
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about .06 per cent. ; manganese, about .25 percent,, with 
carbon and silicon about as stated by Mr. Hunt, but that 
he was of the opinion that more was due to the skillful 
manner in which the steel was handled in the work than 
to the chemical composition of the metal ; that while it 
had been found that the cutting of the threads in steel 
pipe was harder on the dies than cutting iron pipe the 
increased service and consequent economy more than com. 
pensated for extra cost of tools. 


LIME MANUFACTURE IN INDIA.* 

THE lime is not obtained by burning ordinary lime 
stone, but by reducing a nodular substance called kankar, 
which is found in beds near the line of the work. This 
material may be defined as an argillaceous limestone con. 
taining from 30 to 37 per cent. of sand. 

The beds generally occur some few feet below the sur- 
face of the ground, and are fuund by probing with iron 
rods. The kankar is broken to a gauge of I '4 inches and 
thoroughly cleaned from all dirt and small pieces before 
being introduced into the kiln. The reason given for 
breaking it to so small a size is that the nodules may be 
| directly fed to a Sucop’s pulverizer without the necessity 
of further breakage. 

Dust coal is used for burning in the kilns, which are 
generally of the perpetual type. These kilns are built in 
continuous double or single liues or grouped four together, 
the single-row plan being preferable, as it allows of easier 
drawing. 

The process of burning is as follows: The kankar is 
carried from the stacks to the kilns and placed therein in 
layers alternately withthe coal. The kankar layers should 
be about three inches thick and rather thicker in the centre 
of the kiln than at the sides. On the top of each layer of 
kankar is spread a layer of coal (which cannot be too finely 
ground) about a quarter of an inch thick ; the best way is 
to measure out the correct proportion of coal and spread it 
In starting a kiln, 
the flues at the bottom should be closed with dry bricks 
and a layer of upla laid first of all. After loading the kiln 
as above described, one or two bricks are removed and the 
upla set on fire. When the fire has reached nearly to the 


_ top of the kiln, which can be known by probing with an 


iron rod, all the bricks should be removed, and about one- 
quarter of the contents of the kiln withdrawn from the 
bottom, the kiln being filled from the top as before; after 
the kiln is working properly, the burnt kankar should be 
withdrawa every morning. 





It requires considerable care in burning to prevent this 
burnt material from becoming vitrified when the kiln is 
recharged. To prevent unequal settlement the kilns were 
choked by the corbelling shown on the opposite side from 
the flues, the amount of projection being arrived at by ex- 
periment. This was partially successful, but not quite. 
and the lime burning required more supervision than is 
usually the case. This unequal settlement also affected 
the quantity of burnt material turned out. A 15-chamber 
kiln contains 3,150 cubic feet, and an out-turn of 1,200 
cubic feet per diem was calculated on. As an average, | 
was never able to get more than 1,00u cubic feet per diem. 
When the kilns were first started the out-turn was about 
800 to 850 cubic feet on the average, and after carefully 
supervising the burning I came to the conclusion that this 
was also due to the unequal settlement. At the beginning 
of this season a 30-chamber kiln was built and left un- 
roofed and its out-turn wds 2,000 cubic feet, against 800 
cubic feet from roofed kilns of half the size. A native 
burnersuggested that the roof of the small kilns was stopping 
the draught, and as every other reasonable suggestion had 
been acted on without effect, the roof was removed. In 
the course of a tew days the out-turn went up to goo cubic 
feet, and finally to 1,000 cubic feet, where it has remained 





*Summary of areport by Mr. N. F. Mackenzie, Executive Engi 
neer, Nadrai Aqueduct Division, Lower Ganges Canal, published 10 


the /ndian Engineer. 
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ever since. 
kilns. 

After buming, the material is ground in a Sucops pul- 
verizer to various degrees of fineness, the finest mesh (12) 
being about the same as that used for passing ordinary 
English Portland cement. 

In order to get some idea of the results of grinding the 
lime of different degrees of fineness, various sizes of screens 
were used, and the following table shows the breaking 
weights per square inch of the different kinds of mortar. 
‘These were all treated in the same way. The lime was 
sent direct from the mill to the mortar-pans in the founda- 
tions, there mixed and returned to the experiment room, 
where it was molded into briquettes and set under damp 
grass, that being a nearer approach to the conditions under 
which the mortar sets in the work than the method of set- 
ting the briquettes under still water. 


It is therefore not advisable to roof the 


Each result is the average of six or eight tests. 





Break ng wethts in Ibs. per square irch for lime 
set under damp crass for various periods. 
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The ‘season 1885-86” lime is a mixture of several 
different gauges, the kankar, however, being the same as 
used for the other tests. 

Owing toa scarcity of screens, various kinds were em- 
ployed, and the lime was not kept separate in the go- 
downs. The general result is inferior to that of the other 
tests, where the various sorts were kept quite separate. 

It will be seenfrom the above table that in the sixth 
and seventh months the finer the lime the higher the 
breaking weight, and after those periods the results do 
not differ very much. . I infer from this that the finer the 
mortar the quicker it sets, although in the ultimate tests 
when the morter has finally set, the breaking weights do 
not vary very much with lime, all of which is ground very 
fine, although, as a general rule, the finer the lime the 
better the result. This is shown plainly by the difference 
between the 6-mesh and the 12-mesh tests. 


WADDELL'S SPECIFICATIONS FOR IRON AND 
STEEL HIGHWAY BRIDGES. 


IN this publication by J. A. L. Waddell, Mem. Am. 
Soc. C. E., the specifications are accompanied by a review 
of the highway bridge practice in the United States. The 
introduction is a forcible presentation of the urgent neces- 
sity for reform in the methods of securing highway 
bridges. Some disasters are noted that were due to in- 
competency, dishonesty, and crimiual carelessness of con- 
tractors, and some precautionary measures are outlined. 

The author describes the crooked practices and skin 
games of bridge fakirs and dishonest contractors (even 
county commissioners sometimes) at bridge lettings, and 
mentions some of the infinite variety of devices for evad- 
ing specifications and scamping work. He notes some 
of the commonest heresies and mistakes in designs, and 
presents some excellent principles and hints for the intel- 
ligent designer. An association is proposed to be formed 
of bridge engineers, builders, and contractors for mutual 
profit, improvement of work, protection, and restraint, to 
be bound under penalty of heavy fines to do first-class 
work. These purposes are laudable, but their fulnllment 
as proposed is certainly impracticable. 

Mr. Waddell presents minute and comprehensive speci- 
fications for design, in the main correct and desirable and 
as applicable as general specifications can be. ‘* The 
manufacturers’ standard specifications " which have been 
adopted for metal, are incomplete and in some points 
objectionable, especially for steel, being much behind 
the times in the present rapid development of its manu- 
facture and uses. 

‘lhe specifications for shop work embrace many good 
points, but cannot cover the wide field. They form a 
good text, however, for general guidance, and should be 
supplemented by special instruction to inspectors. 

The subject of piers and abutments of masonry, or 
other material supporting iron and steel superstructures, 
has been omitted. 


The education of the public that the author advises 
must be limited to the possible and useful. We believe 
that to secure a general realization of the importance of 
the subject and its present dangerous and wasteful treat- 
ment, and to direct careful, intelligent consideration to 
local structures, is the most that can be attained. 

The ‘‘every man his own engineer” principle is 
mischievous and dangerous, and contractors cannot be 
absolutely relied on for voluntary disinterested conscien- 
tiousness much this side of the millennium. 

Buildings are (rather shou/d be) engineering structures, 
and as such should invaribly be designed and approved 
by experts, and their construction subjected to constant 
rigid inspection. These requirements should be legally 
provided for and enforced by State legislation, and we 
are glad that an effort is being made in Pennsylvania, and 
proposed in several other States, to secure the necessary 
laws. 

Mr. Waddell’s pamphlet should reach township 
authorities. His recital of the tricks of the unscrupu- 
lous contractors and committeemen will have a good 
educational effect. The specifications might be published 
separately, as they are necessarily too technical to be of 
much use to laymen. 


ILLINOIS SOCIETY OF ENGINEERS AND SUR- 
VEYORS. 

THE third annual meeting of the Illinois Society of 
Engineers and Surveyors was held in Springfield, O., on 
the 25th, 26th, and 27th of January. 

Morning, afternoon, and evening sessions were held and 
the attendance throughout was Jarge. The reports of the 
several officers and committees were submitted and acted 
upon, and numerous interesting papers were read by dif- 
ferent members of the society. 

Senator Cullom’s bill establishing a Bureau of Public 
Works was approved. 

On Thursday, January 26, the society went on special 
train on Wabash Railway, by invitation of Charles Han- 
sel, Chief Engineer, to the rolling mills and other points 
of interest. 

A feature of the meeting was the exhibition of drawings, 
which was large, varied, and interesting. Thirty new 
members were elected, and the following officers were 
chosen for the year 1£88: 

President, C. G. Elliott, Gilman, Ill.; Vice-President, 
D. W. Mead, Rockford, Ill.; Executive Secretary, Pro- 
tessor A. N. Talbot, Champaign, IIl.; Recording Secre- 
tary, S. A. Bullard, Springfield, Ill.; Treasurer, A. N. 
Talbot, Champaign, Ill.; Executive Board, A. H. Bell, 
A. N. Talbot, E. A. Hill, G. P. Ela, C. G. Elliott. 

The next meeting will be held in Bloomington, II. 


AT the annual meeting of the Master Builders’ Ex- 
change of Philadelphia, on January 24, in the Exchange 
Rooms, Third and Walnut Streets, the following directors 
were elected tor the ensuing three years: Stacy Reeves, 
George Watson, William IL. Albertson, Fred F. Myh- 
lertz, William C. McPherson, George W. Roydhouse, and 
J. S. Thorn; and William Gray was elected for unexpired 
term of two years. It was reported that the Exchange was 
in a very flourishing condition; over $97,000 has been re- 
ceived during the year, portion of which was realized 
through the sale of bonds to purchase the Exchange’s new 
building at a cost of $75,000. In the evening a banquet 
was given at St. George’s Hall by the Exchange, cele- 
brating the first anniversary of their organization, at which 
over 350 persons were present. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 

A MEETING of the society was held on February 1, 1888, 
Vice-President J. James R. Croes occupied the chair. 
A paper by S. H. Chittenden, M. Am. Soc. C. E., on 
‘‘ Description of the Work of Constructing a Dam Across 
the Potomac River for Increasing the Water-Supply of 
Washington, D. C., was read and discussed by Messrs. 
Croes, Hutton, Flagg and others. 

The deaths of the following members were announced : 
Charles H. Fisher, of Lansingburg, N. Y.; Fred Mercur, 
of Wilkesbarre, Pa.; Frank Beresford, of Cincinnati, O. 

The following standing committees were announced : 
On Finance, Stevenson Towle, Charles B. Brush, Mendes 
Cohen; On Library, J. James R. Croes, Alphonse 
Fteley, Joseph M. Wilson. 

Professor Eadweard Muybridge, well known for his 
studi_s of the motions of men and animals by instantane- 
ous photography was among the visitors, and after the 


formal exercises were concluded showed to the members a 
very interesting series of illustrations of his peculiar work. 
The following gentlemen were elected : 

As Members—Daniel Seymour Brinsmade, Envineer Ousatonic 
Water Co., Superintendent Shelton Water Co., and Agent Birming- 
ham Water Power Co., Birmingham, Conn.; Lorenzo Russell Clapp, 
now Assistant Engineer Department City Works, Brooklyn, N. Y.: 
Frank Paul Davis, Assistant Engineer District of Columbia, and now 
on leave to act as Assistant Engineer on surveys for Nicaragua Ship 
Canal, Washington, D. C.; Clarence Delafield, Hydraulic Engineer 
for S. R. Bullock, New York City ; William Franklin Dennis, Assist- 
ant Engineer Richmond and Danville R.R., Washington, D. C.; 
Edward Flad; Emil Gerber, Resident Fngineer Sioux City Bridge 
Co., Sioux City, lowa; George Blagden Hazlehurst, Assistant Engi- 
neer B.& O. R.R, Baitimore, Md.; Allen Bogardus Hegeman, 
Contractor's Engineer Kansas City Extension, Chicaeo, Milwaukee 
and St. Paul R. R., Ottumwa, Towa; Alexander Joseph Swift, Chief 
Engineer Northern kK. R. Department Delaware and Hudson Canal 
Co, Albany, N. Y.; Eliott H Wilson, engaged in general civil and 
mining engineering, member of firm Wi'son & Gilhe, Butte City, 
Mont. 

As Juniors— Kayajiro Kobayashi, with J. A. L. Waddell, M. Am. 
Soc. C. E., Kansas City, Mo.; George E. Moulthrop, Assistant 
Engineor Montana Central R. R., Butte City, Mont.: Robert Ridg- 
way, Assistant Fngineer New Croton Aqueduct, in charge of Croton 
Gate House and Shafts o and 1, Sing Sing, N.Y. 


ENGINEERS’ CLUB OF PHILADELPHIA. 


THE regular meeting of the club was held January 21, 
1888, President Joseph M. Wilson in the chair; twenty- 
four members and one visitor present. \ 

The Secretary presented, for Mr. C. H. Ott, an accoun 
of a peculiar case of transmission of vibrations and 
pulsations through structures. Annoying, and even seri- 
ous, vibrations, in this case, were found, by direct experi- 
ment, to be occasioned in a building at one end of a solid 
row 400 feet long. by the operation of a small engine run- 
ning a spice-grinder in a retail grocery store at the other 
end of the row. 

A general discussion of vibrations in structures followed, 
participated in bya large number of members, and numer- 
ous instances were noted. Mr. John T. Boyd described 
vibrations, in a large office building, that had never been 
satisfactorily accounted for; Mr. Henry G. Morris, in a 
large hotel, created by the elevator pumps; Mr. Howard 
Murphy, the relative effects of the carthquake on different 
floors of an office building ; Mr. F. W. Whiting, where the 
fourth story of a five-story mill building, in Philadelphia, 
vibrates % of an inch, and a mill building, in Massachu- 
setts, where the vibration is so great as to cause nausea 
among new employees, and where the water cannot be kept 
ina fire bucket, yet the building is probably at least ten 
years old and seems to stand it. 

Mr. Joseph M. Wilson referred to the evil effects of 
continuous vibrations in structures, and noted, incidentally, 
a case in his recent practice where large marble blocks had 
been broken by the freezing of water in the lewis holes ; 
Mr. Howard Murphy refe-red to the vibration in the large 
Scotch stacks, and Mr. Henry G. Morris noted the case of 
a stack 125 feet high, where the vibration was 1%, 
inches. Messrs. Seaman, Haupt, Cleemann, Brown and 
Redway took part in the discussion. 

Prof. L. M. Haupt submitted a tew extracts from the 
Report of the Chief of Engineers with reference to the 
theoretical operation of submerged jetties, and made 
some comments thereon to show why the system had 
apparently not proven more successful. 

Mr. A. Marichal presented a mathematical discussion 
of the theory of curved dams for the reference book. 

Mr. F. W. Whiting noted a case in hydraulics, where 
attempt had been made to bring water in a pipe across an 
embankment, which had been unsuccessful until an open- 
ing was made at a point in the pipe | ne, anda small pipe 
extended therefrom to the level of the source. 

Mr. Howerd Murphy suggested that the trouble had 
probably been caused because the hydraulic gradient had 
not been considered in the origiual location of the main 


pipe. 


ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met January 18, 1888, President Holman in 
the chair; W. H. Bryan, Secretary; eighteen members 
and four visitors present. Malverd A. Howewas elected 
a member. 

A communication from the Civil Engineers’ Association 
of Kansas on the interchange of papers and proceedings 
was read. 

Professor Johnson called attention to a pamphlet by J 
A. L. Waddell on improvements_in the construction of 
highway bridges. J. B. Johnson, Robert Moore, and,N. 
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W. Eayrs were appointed a committee to consider same 
with a view to endorsing the author's ideas. 

Mr. N. W. Eayrs then read a paper on ‘‘ The Improve- 
ment of Nantucket Hlarbor, Mass.” The sandy coast 
rendered the work slow and difficult, as only the scouring 
effect of the tide was available. Great difficulties had been 
met with, but good results were already apparent. At the 
beyinning a mean channel depth of only six feet was 
available. This had already been increased eighteen 
inches, and the plans contemplated an ult:mate mean 
depthof twelve feet, and possibly fifteen. It was discussed 
by Messrs. Ockerson and Wheeler. 

The secretary read a paper by Professor C. C. Brown, of 
Union College, Schenectady, N. Y., on ‘‘ State Surveys.” 
The author showed the great necessity for more careful 
and detailed surveys, their probable cost, and the best 
methods of undertaking same. 

Professor Nipher exhibited another cast-iron cap burst by 
hring a rifle-ball into a cylinder of water, the bottom of 
which was closed by the cap. 

Mr. Crow exhibited av improvcd form of radial draw-bar 
adapted for cable-car service. 


PROPOSED NEW PHYSICAL UNITS. 

M De FREYCINET recently presented an interesting 
paper to the French Academie des Sciences, which is 
published in the Chronique Jndustriclle of November 27. 
[ts object is to show that a modification of certain 
mechanical units will secure sersible advantages and a 
much more rational conception of phvsical properties. 

Many authors establish a kind of logical relation be- 
tween force, weight, and mass, but in order to clearly 
separate the ideas, it seems necessary to commence by 
defining the forces and masses and the velocities which 
the former communicates to the latter without considering 
the force of gravity ard its effect on the bodies. 

Imagine a body rolling without appreciable friction on 
a horizontal plane. If we represent by 1 the effort neces- 
sary to communicate a given velocity to a cubic decimetre 
of ice, the efforts required to communicate the same 
velocity to a cubic decimetre of iron, mercury, aluminium, 
etc , will be respectively 7, 14, 214, etc. 

‘lhe above determination of mass by applied force will 
always exactly coincide with values obtained by observing 
the action of gravity in a vacuum. 

Mass is therefore very easily determined by weighing a 
body, since mass, gravity, and weight are, under the same 
conditions, all proportioned to one another. 

The unit of length is the distance passed over in one 
second by a body moving uniformly at the velocity 
acquired in falling freely for one second of mean time in 
vacuoat Paris, equal toaboutg.8m. Theunit of vclume is 
a cube whose side is +}, the unit of length, equ: la out 0.94 
litres. The unit of mass is the mass of water (at tempera- 
ture of 4° C.) contained in a unit of volume. - The unit of 
weight is the unit of force, and is the weight, at Paris, of 
the unit of mass. All other units are derived from these. 

Let us call that property of a body by which it absorbs 
more or less dynamic force in acquiring a certuin velocity 
in a given time its dynamic capacity, then two masses are 
dynamically equivalent when the same force imparts the 
same velocity in the same time to each mass. The 
dynamic capacity of iron being seven times that of water 
a cubic decimetre of iron is dynamicalty equal to seven 
cubic decimetres of water, and may, therefore, be consid- 
ered to contain seven times as much matter, and the density 
of iron is seven times that of water, Mass and density 
are thus defined independently of :he force of gravity, and 
their values can be determined by submitting a body to 
the action of a known force ; this quantity and the observed 
acquired velocity will determine the required values. The 
dynamic unit results from the choice of a unit of length, 
or vice-versa, ‘Vhe characteristics of this system are (1) 
that the unit of length is founded on dvnamic phenomena 
instead of being chosen arbitrarily and a prior: from terres- 
trial lengths ; (2) that the unit of mass is the unit of 
weight instead of being a multiple of that unit. 


DISPOSAL OF SEWAGE AT SEA. 


A STEAMSHIP costing nearly &16.000 has been con- 
structed to carry 1,000 tons at each voyage of the solid 
resicuum of the London sewage out to the North Sea 
from the Barking Creek Sewage-Works. Four or five 
more such ships will be required to deal with the entire 
quantity. 


NEW ENGLAND WATER-WORKS ASSOCIATION | 


THERE will be an adjourned mee-ing of this association 
at Young's Flotel, Boston, on Wednesday, February 15, 
1888, The rooms will be open for members’ use at II 
o'clock. The association will not be called together until 
after lunch, which will be served promptly at 1 o'clock, 
The following is the topic for discussion: ‘' Water Waste 
—with especial reference to the amount used during the 
winter months to prevent freezing.” 

Members are requesied to present their individual expe- 
rience relative to the increased demand during a series of 
cold days; the steps which they would have taken to 
check this abuse, and any other facts pertaining to the 
subject which may have occurred in their individual experi- 
ence. Members are requested to notify the Secretary, 
R. C. P. Coggeshall, New Bedford, whether or no they 
will attend. 


AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS. 


AN invitation has been extended to the society to hold 
the spring meeting of 1888 (XVIIth) in’ the city of Nash- 
ville, fenn., which has been accepted. It will probably 
occurin the end of April or beginning of May. The 
manuscripts for the meeting should be sent in before 
March 17, 1888. As many of the papers as possible 
should be in print before that date, particularly if illus- 
trated. Council meetings to examine applications for 
membership occur at the end of February and of March. 


THE PROPOSED MUNICIPAL BUILDINGS IN 
THE NEW YORK CITY HALL PARK. 


LITTLE has been heard of that mistaken scheme to 
erect a couple of buildings adjoining the City Hall and 
the County Court-House since Assemblyman Crosby in- 
troduced his bill at Albany to prevent such a spoliation 
of the park. Yet the schemeis not dead; it only sleeps. 
Its advocates are apparently lying low in the hope that the 
Legislature will ferget the Crosby bill and adjourn with- 
out passing it. The time within which architects’ designs 
will be received by the Commissioners of the Sinking Fund 
on lines already laid down and circulated has been ex- 
tended until April, and there is little doubt unless the 
Crosby bill 1s promptly passed that the city will be com- 
mitted to their scheme. ‘Ihe bill should therefore be en- 
acted without delay.—MV.. Y. 7rthune, 





OPENING OF THE MERCED 


CANAL, 


THE great Merced Irrigation Canal was formally 
opened sebruary 1. The canal was begun five years 
ago by Charles Crocker and C. H. Huffman. It cost 
$1,500,000. Itis twenty-seven miles long, 100 feet wide 
at the top, seventy at the bottom, and ten feet deep. It 
will irrigate 300,000 acres of the most fertile land in Cal- 
ifornia. The great engineering features of the work are 
two tunnels, one 4.400 feet long, driven through the hill 
of solid rock, no supports being necessary ; the other 
3,000 feet long, faced withtimbers. Thedam across the 
small valley near Merced, constructed to form a reservoir, 
is 4,000 feet long, 275 feet wide, and 54 feet high. 


IRRIGATION 


PURCHASES OF STEEL RAILS FOR 18388. 


Press dispatches from Pittsburg report that the railroad 
companies and the steam manufacturers have finally come 
to an agreement whereby the Pennsylvania Railroad have 
placed orders for 50,000 tons at $31.50 per ton, to be 
divided between Cambria Iron Company, the Peansylvania 
Steel Company, and the Carneyies. 

The Chicago, Burlington, and Quincy Railroad has 
placed an order with Chicago mills for 20,000 tons at a 
somewhat higher figure. This would seem to indicate a 
resumption of business in these very important industries, 
and the prospect of further railroad building in 1583, all 
of which will benefit directly or indirectly many of our 
readers. 


NATURAL GAS FOR TOLEDO. 


THERE is before the Ohio Legislature a bill authorizing 
the city of Toledloto issue bonds tothe extent of $750,000, 
to be used in putting into operation and maintaining a 
system for additional supply of natural gas to the city. 
Mayor Hamilton, of Toledo, has addressed a remon- 
strance to the Committee on Municipal Affairs giving 
strong reasons against its passage. 


PROFESSOR ASA GRAY. 


PROFESSOR ASA GRAY, of Harvard University, died at 
his home, in Cambridge, Mass., January 30, aged seventy 
eight years. 

‘The deceased was born in Paris, Oneida County, N. Y,, 
and received the degree of M.D. at the College of Physi. 
cians and Surgeons for the Western District at Fairfield 
in 1831. 

Professor Gray was a constant, earnest worker in original 
fields, where his contributions have been of great value. 
He was for more than fifty years a regular contributor 
and for twenty years editor of the American Journal of 
Science and Art. 

He received in 1835 or 1836 the appointment of botanist 
tothe Wilkes’ South Sea Exploring Expedition, but resigned 
it and accepted the Chair of Botany in the University of 
Michigan, and soon after spent a year in scientific 
European research. 

In 1842 he was appointed to the Professorship of 
Natural History at Harvard University and occupied that 
position until his death, although relieved during the last 
tew years of the duties of active teaching. 

Professor Gray’s writings embrace a long list of educa. 
tional books and many scientific papers and essays. He 
devoted his life to the examination of North American 
flora and published a treatise on its relation to Japanese 
flora, which he indicates had a common Northern origin in 
the Tertiary Period. 

In his death science loses one of its ablest workers and 
the world a noble spirit. 


CHICAGO’S CITY ENGINEER. 
(Special Correspondence.) 

Cuicaco, February 1.—The office of Chief Engineer 
of this city no longer exists, Mr. Artingstall’s resignation 
having been accepted by Commissioner cf Public Works 
George B. Swift, who will at the same time, it is under- 
stood, reappoint him presently upon the staff as engineer 
to design and build bridges and viaducts. The appoint- 
ment of Mr. F. W. Gerecke, of Newburg, N. Y., as engi- 
neer to look after the water-works engines, has also been 
made. 


AN AUTOMATIC GAS-LIGHTER. 


A. M WustTER, of Ybbs, Austria, has invented a de- 
vice by which street-lamps are automatically lighted and 
extinguished by the increase and decrease of pressure in 
the strect-mmains. 


THE GANGES BRIDGE AT BENARES. .- 


Tk double-track railroad bridge over the Ganges at 
Benares, described in /ndian Engineering, which was 
completed last October, was commenced in January, 1332, 
and consists of sixteen spans of a total length of 3,523 
feet. Seven are of 356 feet each and nine of rq feet 
from centre to centre of piers, some of whose foundations 
are 140 feet below low water, and contain 16,000 tons of 
material, all of which was carried to the work on coolies’ 
heads along a narrow floating staging. The spans are of 
steel lattice girders, 25 feet apart to centres, and the main 
ones are 35 feet deep. Altogether they weighed 6,403 
tons Two temporary piers were built in each of the 
main spans, and on them the short girders were tempora- 
rily placed to form a platform on which to erect the large 
ones. . 

Work was carried on day and night by electric lights 
as it would have been otherwise impossible to get through 
such work as must have been completed to render the 
structure safe from flood during each season. 


PERSONAL. 


THE copartnership of Wilson Brothers & Co., of Phila- 
delphia, civil engineers and architects, has expired. The 
old business will be settled by John A. Wilson and Joseph 


M. Wilson, and a new copartnership has been formed 
under the old firm name for the transaction of a general 
business as civil and hvdraulic engineers and architects, 
by John A. Wilson, Joseph M, Wilson, Henry W. Wi- 
son, Charles G. Darrach, and Henry A, Macomb, at 435 
Chestnut Street, Philadelphia. 


M jor WILLIAM LuDLow, recently relieved from duty 
as Engineer Commissioner, District of Columbia, has re- 
ceived the following letter from the President: 


EXECUTIVE MANSION, WASHINGTON, Jan. 26, 1838. 
To Col. Wiliam Ludlow, Commissioner, &¢. 

DEAR Sir: J have directed that Major Charles W. Ray- 
mond, of the Engineer Corps, be detailed as one of the 
Commissioners of the District of Columbia in your place. 
and he will, I suppose. at once relieve you as such Lom- 
missioner. The considerations which led me to make this 
change of detail do not involve the least lack of confidence 
in your ability or integrity, and I am glad to certify t0 
your efficiency in the performance of your duty. 

Yours very truly, GROVER CLEVELAND. 





CONTRACTING NEwWS DEPARTMENT... 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 





ARCHITECTURAL COMPETITIONS. 


LINcoitn, Nes.—Plans are wanted here, 
until Februarv 21, fora county court house 
to cost about $170,000. Address O. C. Bell, 
County Clerk. 


SUMMERVILLE, MAss.—Plans are wanted 
here for a Masonic temple. Address the sec- 
retary of the lodge. 


NeEw York City.—-The Commissioners of 
the Sinking Fund have issued a notice to the 
effect that time for receiving plans, etc., for 
public buildings to be erected in the city hall 
park is extended from March 1 to April 2. 


MILWAUKEE, W1s.—Plans are wanted here 
for a $40,000 club-house for the Calumet Club. 
No date specified. Address Bunde & Up- 
meyer, 123 Wisconsin Street. 





TRADE CATALOGUES. 


THE Gurnev Hot Water Heater Co., of 
237 Franklin Street, Boston, Mass., have just 
issued a forty-page pamphlet entitled ** Hot 
Water Heating,” which they have copy- 
righted. The pamphlet explains the princi- 
ples of hot water heating, gives hints to 
fitters, and is descriptive of the Gurney Hot 
Water Heater, for heating dwellings, offices, 
public buildings, conservatories, etc. It also 
contains a number of testimonials from peo- 
ple who have used their apparatus, and will 
be sent gratuitously to those interested. 
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For works for which proposals are requested see also 
the ** Proposal Column,” pages i-v-vil-viii-159. 


Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
Tue ENcinegrinc & BuILDING RECORD asthe suurce. 


Our readers will oblige us by notes, cl’ppinys, or any tn- 
formation whica w:!l put us in the way of obtaining 
eariy and rel able news for our ‘* Contracting I[n- 
te‘l.gence.” //formation of importance sent to 
ses exciusively, and not eisewhere published, wilt 
be trberalty paid for. 


WATER. SEWERAGE, ETC. 


JAmaiIca, L. I.—The following communi- 
cation, dated Jauuary 27, has been received 
from William E. Everitt, Town Clerk of this 
place: 

** The application of Floran Grosjean and 
others to supply the town of Jamaica with 
water was granted at a meeting of the Town 
Board and Highway Commissioners of said 
town, held this day, with the exception of 
within the incorporate limits of the village of 
Jamaica, over which they have no control, and 
which is now supplied by the Jamaica Water 
Supply Co.” 


FortT SMITH, ARK.—The Sewer Commis- 


sioners have tssued a notice as follows: Find- 


ing that specified weights per foot and thick- 
ness of pipe will bar out the Akron, O., and 
other good brands of pipe, bids will be received 
on pipe a shade lighter and thinner if of equal 
strength and quality. J. P. Bates is the en- 
gineer. 


New Beprorp, MAss.—Mayor Rotch has 
recommended the introduction of water-meters 
throughout this place to prevent the extreme 
waste of water which, he claims, at present 
prevails. He can give details. 


Fort BENTON, MonT.—Several schemes for 
establishing a water-works system here are on 
foot, and it is probable that conclusive steps 
wil! be taken beforelong. It is proposed to 
expend abour $45,000 on the system. The 
City Clerk can give details. 


SAN BERNARDINO,CAL.—Reports from here 
state that the trustees have accepted plans for 
a $130,000 sewerage system. 


OrrawA, KAN.—It is reported that S. B. 
Christie, of Omaha, Neb., has plans for a 
sewerage system for this city. 
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WINNEPEG, MAN.—It is reported that the 
seweragé system of this city will be extended 
in the spring. 


FRANKLIN, MAss.—Address the City Clerk 
for details of water-works construction here. 


STORM LaKE, Iowa.—According to  re- 
ports the water-works at this place are to be 
extended. 


HAVANA, ILL.—The question of establish- 
ing water-works is being discussed by the tax- 
payers of this place. 


SAUK RAPIDS, MicH.—Water-works will 
probably be established here. 


HoweL., MICH.—Water-works may be 


erected here. 


HANOVER, Mass.—The Town Clerk of 
this place writes us, in answer to an inquiry 
concerning the reported water works project 
here, as follows: ‘'I have heard a rumor that 
they talk of extending the water works to 
South Hanover from Rockland. No steps 
taken as yet.” 


TAMPA, FLa.—Concerniug the reported 
sewerage project here our correspondent 
writes as follows: ‘' The establishment of 
sewerage system 
Tampa, but as yet no steps have been taken.”” 


SALT LAKE City, UTAH.—Concerning the 
sewerage question here our correspondent 
writes as follows: ‘* The sewerage question 
has been placed in the hands of a soecial 
committee appointed by the City Council. 
This committee have employed the services of 
one or two sewerage experts, alsoH. C. Low- 
rie, C. E., of Denver, who are now at 
work on plans, proposals, estimates, etc., to 
be submitted for the Council’s approval. Of 
course there has been no definite plan ad- 
vanced yet.” 


Ness City, Kan.—R. Osborn, City Clerk 
of this place, writes us under date of January 
17. as follows: ‘' Voted for water works 
bonds yesterday. Amount, $25,500.” 


West Bay City, MicH.—Concerning the 
sewer question here our correspondent writes 
as follows: ‘‘ The issue of $60,000 worth of 
bonds has been ordered. Sewer map to be 
submitted February 1, and as soon as location 
of sewer districts are decided upon proposals 
for labor and material will probably be 
received.” 


RIVERTON, NEB.—Concerning water- works 
matters here. our correspondent writes as fol- 
lows under date of January 27: ‘‘ The village 
of Riverton have on hand the hydrants, pipe, 


etc., for water-works Bonds of $36,000 voted. . 


but not sold. Will be issued in a few days.” 


Mitrorp, N. H.—Concerning the water- 
works project here our correspondent writes as 
follows: *‘ The Milford Water-Works Co.— 
organized January 25. 1888, with a capital of 
$40,000; C. S. Averill, President; W. Ellis, 
Secretary—expect to put in works the present 
year; probably wi.l pump from the Souhegan 
River.” ; 


ATLANTA, GA.—The City Council has ap- 
propriated $55,000 for additional sewer con- 
struction. 


Hitton, N. C.—An artesian well is to be 
sunk here by the Clarendon Water-Works 
Company. 


Avon. N. ¥.—Orange Sacket, the Town 
Clerk of this place, writes us, under date of 
January 26, as fcllows : ‘‘On the 6th day of Jan- 
uary last our village voted to establish water- 
works at a cost not to exceed $50,000. ‘The 
Board of Water Commissioners has engaged 
Mr. E. D. Smalley, of Canastota, N. Y., to 
make the survey and maps, and to have gen- 
eral superintendence of the work. He will 
commence on Monday next. Proposals will be 
ready about the rst of March.’ 


St. Louis, Mo.—Concerning the project to 
erect a set of new buildings here in connec- 
tion with the water-works, M. IL. Holman, 
Water Commissioner, writes us as follows: 
‘*Site for pumping-station purchased—forty 
acres. Neyotiations in progress for about 200 
acres for settling basins and route for conduit. 
Ordinance passed for employment of engineer- 
ing force. Surveys for construction and plans 
expected to begin about March 1.” 


is contemplated here in 


FRANKLIN, MAss.—In reply to.an inquiry 
concerning water-works matters here we get 
the following reply from the City Engineer : 
‘‘ New stand-pipe, 80x30 feet, of iron, in the 
spring.” 


Co_umBuUs, O.—The City Council has 
adopted a resolution directing the City Engi- 
neer, R. R. Marble, to employ an expert en- 
gineer to make an examination and report 
plans for a complete system of sewerage for 
the city. 

[For other news under this heacing see 
page 159.] 

BRIDGES. 


RALEIGH, N. C.—Concerning the bridge 
project here, our correspondent writes: ‘* We 
have advertised to receive bids on February 6 
for the building of two bridges, and also to 
pay $20 for the plan and specifications pre- 
sented which we may see fitto adopt. We 
are as yet undecided whether they will be of 
wood or iron. The width of roadway will be 
12 feet in clear; no footway. Capacity of 
bridge, 1,000 pounds to lineal foot ; length of 
bridges, between 200 and 300 feet.”’ 


RAILROADS, CANALS, ETC. 


MILWAUKEE, WIS.—The survevors on the 
Winona & Southwestern Railroad have found 
a 200d route from Winona, Minn., to Mason 
City, Iowa, and on to Council Bluffs and 
Omaha. The estimated cost is $9,0C0,000, 
and the road will be 700 miles long. 


SPRINGFIELD, ILL.—It is proposed to build 
a railroad from the city of Decatur, in the 
County of Macon, to Beardstown, in the 
County of Cass ; the capital stock is $1,215,- 
ooo. The incorporators are: Robert B. F. 
Peirce and John S, Lazarus. of Indianapolis, 
and others. The principal office is to be main- 
tained at Decatur. 


STREET WORK AND PAVING. 


MONTREAL, CANADA.—A large section of 
the city will probably be repaved in the spring. 


ATLANTA, GA.—The sum of $75,000 has 
been appropriated by the City Council for 
paving and curbing. 

GAS AND ELECTRIC-LIGHTING. 

RALEIGH, N.C.—A new electric-light com- 
pany is to be organized in thiscity with Julius 
Lewis at its head. The new company will 
erect a plant at once. 


SAUK CENTRE, MINN.—Henry Keller has 
been granted contract to light the town by 


electricity at $1.50 per month per light. 


ATHENS, TENN.—The Athens Mining and 
Manufacturing Co. will, it is reported, erect 
an electric-light plant here. 


WASHINGTON, D,. C.—It is reported that 
the Automatic Portable Gas-Works will erect 
an extensive plant here. 


CHATTANOOGA, TENN.—lIt is reported that 
an extensive fuel-gas plant is to be established 
near this city. 


GRACEVILLE, DAK.—Natural-gas has been 
struck here at 14c feet in an artesian well. 


BUFFALO, N. Y.—Concerning the published 
report that a €40,000 building was to be 
erected here for the plant of the Thomson- 
Houston Electric Light Co., an official of the 
city writes as follows: ‘‘ We are at a'loss to 
know by what authority such a notice was 
issued. ‘he committee have come to no deci- 
sion as yet; have not even consummated a 
purchase of a lot, and have not employed any 
architect, and consequently have nothing new 
for them.” 


SHARON, Pa.—The citizens of this place 
have subscribed $15,000 for the formation of 


. an electric light company here. 


MANCHESTER, N. H.—The People’s Gas 
Light Co., of this city, has closed a contract 
with Head & Dowst for the erection of a brick 
building at its works, to be used asa generat- 
ing room. The building will contain a gener- 
ator with a capacity for half a million cubic 
feet of gas a day, or double the qunntity man- 
ufactured at present. It will contain a water- 
gas plant. 


SoutH Boston, Va.—An electric 
plant is to be established here. 


light 
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BRIDGEPORT, CONN.—The Flectric Light 
Company will soon run a mercantile wire into 
East Bridgeport for the purpose of supplying 
merchants and others with incandescent lights. 


TOLEDO, O.—It is reported that the George 
Sherman Company has decided to build a pipe 
line from the north-western oil fields to Toledo. 
The oil will be used mostly for fuel. It is 
proposed to construct a 4-inch line, which will 
give a capacity of about 6,000 barrels a day. 
This line, 30 miles in length, will cost $75,- 
GOO. 


RIVERHEAD, L. I.—The officials of this 
place are considering the electric-light ques- 
tion. 


NORTHPORT, L. I.—The question of or- 
ganizing an electric-light company for the 
purpose of lighting the streets and stores by 
electricity is being discussed, and the pros- 
aie are that the movement will be success- 
ul. 


FAYETTVILLE, ARK.—The Fayettville Elec- 
tric Light and Power Co. has been formed 
with a capital stock of $30,000. E. B. Har- 
rison is at its head. 


HELENA, ARK.—The Helena Electric Light 
and Power Co. has been organized with James 
Summers as president. The Van Depoe . 
system will be used. 


Istip, L. I.—It is proposed to place an 
electric light plant at a point between this 
village and Bay Shore powerful enough to 
supply both places with arc and incandes- 
a lights. Nothing definite has as yet been 

one. 


MARTINSVILLE, Va.—J. E. Stovall can 


probably give details of an electric li ; 
ect here. ectric light proj- 


GREENVILLE, MIss.—It is reported that 
Greenville Water Works Company will ed 
lish an electric light plant. 


BIDS OPENED, 


PH'LADELPHIA, PA.— Proposals for the sup- 
ply of gas-meters for the ensuing year were 
opened January 26 by Director Wagner. The 
bidders were : 

For meters of three lights: Helme, Mc- 
Ilhenny & Co., $5.40 per meter: Harris 
Griffin & Co., $5.40: American Meter Com. 
pany, $5.40: Goodwin Gas-Stove and Meter 
Company, $5.40; McDonald & Co., Albany. 
2 Dickley, Lansley & Co., Baltimore 

5-45. 

For five-light meters the first four firms 

each bid $5.90 per meter and the other firms 


.95. 

For the to-light meters the bids were $8 
by Helme & MclIlhenny, Harris, cana 
Co., and the American Company: $8.85 by the 
Goodwin Company and the Albany and Balti. 
more firms. 

For twenty lights : $11.75 by the four home 
firms and €11.80 by the other two. For thirty 
lights, €16.25 and $16.30 respectively. For 
lorty-tive lights : $22.75 and $22 80. For sixty 
SS ee 50 ane eee For roo lights : 

4 and $54.60. Or 150 lights : $83.75 a 
ea g $83.75 and 

For 200 lights : Harris, Grifin & Co. and 
the American Meter Company bid $117.50 
the Albany and Baltimore firms bid $119. 

For 300 lights the bids were $197.50 by the 
home firms and $200 by the other two. 

Helme & MclIlhenny, Harris, Griffin & Co. 
American Meter Company, and the Goodwin 
Gas-Stove and Meter Company, all of this 
city, were of the six firms who bid December 
13 last but whose bids were rejected and new 
proposals invited because of the similarity in 
the bids. 

The bidders for rebuilding the stables at 
Ninth Ward Gas-Works aay Thomas oan 
son, $19,000, to be completed in ninety days; 
C. McLean, $15,200, to be finished by April 
16; John D. Hart, $15,531, time, three 
months; Allen B. Rorke, $15,673, no time 
specified; William ‘I’, Wilkins, $15,480, time, 
four months. The bid of Mr. Garrison was 
rejected as being too high, and that of Mr. 
Rorke because no time was given. The de- 
partment estimate for the work was $12,000. 

The contract was awarded to Helme & Mc- 
Ilhenny, Harris, Griffin & Co., the American 
Meter Co., andthe Goodwin Gas-Stove and 
Meter Co. 
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TRENTON, N. J.-—-Synopsis of bids for 
lighting the public streets, opened January 27 
by the Common Council: 

Wheeler Reflector and Light Co. proposed 
to furnish light (coal oil) at $19.75 per lamp 
per vear. 

Pennsvivania Globe Gas Light Co. proposed 
to furnish light at various figures from $16.50 
to $23.50 per lamp, according to the kind and 
quality of the material. 

The contract was awarded to the Pennsyl- 
vania Company. they to furnish the $23.50 
lamp (naphtha) which has been used by the 
city during the past two years and which has 
given general satisfaction. 


Jersey City, N. J.—The following pro- 
posals for the erecting of a compound pump- 
ing-enaine at the High-Service Water-W orks, 
to have a daily capacity of 5,000,000 U. S. 
gallons, have been received by the Board of 
Works : | 

Holly Manufacturing Company, of Lock- 
port, N. Y., $31,300, $20,009, and $17,000, 
for three different classes of high-duty pumps 
respectivelv. 

H. R. Worthington, New York, $30,500, 
This includes improvements to the boiler- 
plant in order to secure the increased steam- 
pressure necessary. 

The Davidson Steam-Pump Company, New 
York, offered to erect a compound pump for 
822.400, or an improved triple-expansion en- 
gine for $25,500. 

Each of the bidders submitted his own 
plans and specifications. Commissioner Van 
Keuren questioned the legality of their course, 
and the Corporation Counsel will be asked to 
decide the matter. The bids were laid over 
under the rules. 


HILLsBorO, ILt.—The contract for con- 
structing a system of water-werks for this 
place has been let by the City Council to the 
Beloit Wind-Engine Company, of Beloit, Wis. 
The works will cost about $20,000 when com- 
pleted. Work will begin as soon as the 
weather will permit. 


Kansas City. Mo.—Synopsis of bids for 
constructing 900-foot viacuct, opened January 
28 by John Donnelly, City Engineer : 

Keystone Rridge Co., Pittsburg, $34,900; 
The Pittsburg Bridge Co., Pittsburg, $27,575; 
Atlanta Bridge and Axle Co, Atlanta, Ga., 
$26.500: Milwaukee Bridge and Iron Works, 
Milwaukee, $26,400; Penn Bridge Co., $25,- 
2jg0; P E Lane, $26,665; Kansas City Bridge 
and Iron Co , Kansas City, $27,934; Wrought 
Iron Bridge Co., Canton,O.. $22,500, awarded; 
King lron Bridge and Mtg Co., Cleveland, 
O., $25,646: Columbia Bridge Co., $25,192; 
A. J. Vullock & Co., Leavenworth, Kan., 
$27,990. 

‘The contract for constructing masonry in 
the piers and abutments in the foundation of 
the viaduct was awarded to James Murray at 
#4.320.20. Other bids were astollows: E.C. 
Coolidge, $8,665.91; Andrew Keating. #5 - 
282.75: M. Walsh, $6,668; Keefer & Fisher, 
$4,425.40. | 
mai he contract for half the viaduct was 
awarded bythe Public Improvements Com. 
mittee to J. W. Hoover, of the Canton, O., 
Wrought tron Bridge Co., who bid $22,500, 
The contract was restricted to one-half the 
work, as the appropriation, $28,000, is not 
enough to complete the viaduct, which is to be 
sixty feet in width and to consist of a double 
roadway and two avenues for foot passengers. 
Under this contract but one roadway and one 
passenger avenue will be built. 


New York City.—Synopsis of bids for 
removing the pier at the foot of West Thirty- 
eighth Street and for preparing for and build- 
ing a new wooden pier and approach, and for 
repairing the existing crib bulkhead thereat, 
opened January 27 by the Department of 
Docks. ‘lhe engineer's estimate was as fol- 
lows; 

Class 1, crib bulkhead: new crib-work 
complete, about 6,750 cubic feet; yellow pine 
plank, about 2,133 feet, B. M.; wrought-iron 
dock spikes, about 166 pounds; excavating, 
etc., about 225 cubic yards; labor of framing, 
carpentry, etc. 

Class 2, new pier and approach: yellow 
pine timber, about 452.382 feet, B. M.; labor. 

Bidders: P. Sanford Ross, class 1, $1,275: 
class 2, $48,700. Richard Cronin, class 1, 
$1.120: class 2, $45,280. O’Connell, class 1, 
$1.575: class 2, $45,790. John W. Flaherty, 
class 1, $1,375; class 2, $54,700. William P. 
Kelly, class 1, $1,224; class 2, $53,000. John 
Gillies, class 1, $1,300; class 2, $45,200 John 
N. Staats, class £, $1,075; class 2, $48,410. 
John G. Haskings, class 1, $900; class 2, 
$55,000. 


THE ENGINEERING AND BUILDING RECORD. 
eS 


Boston, Mass.—The only bid received by 
the Superintendent of Streets on January 28 
for building the Boylston Street bridge was 
from the Boston Bridge-Works, whose pro- 
posal was $47,200. An informal bid was sent 
by the New fersey Iron and Steel Company 
tor $45,500, but it was not considered. The 
work will be done by the Boston Bridge- 
Works. 


WILLIAMSPORT, Pa.—In opening bids for 
sewers last week the two lowest bidders had 
not made their proposals in conformity with 
specifications: therefore, all the bidders will 
be given another opportunity or a new letting 
will be declared. 


RocHEsSTER, N. Y.—Abstract of proposals 


for furnishing cast-iron water-pipe and spe- 
cials received January 26 by Thomas J. Ne- 
ville, Clerk of Water-Works :: 
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NeW York Citry.—President Bayles, of the 
ITealth Department had received no bids for 
dredging in Mott Elaven Canal up to the date 
advertised for cpening the same, and, there- 
fore, the work will be readvertised until 
March 1. 


DaLias, TEx.—The following were the 
successful bidders, and contracts have been 
awarded them by the city of Dallas, on exten- 
sion water works system, to wit: McRea, 
Lally & Son, Detroit, Mich., excavating res- 
ervoirs, river work, conduit and pump well, 
$85,000; The Holly Manufacturing Company, 
JLockport, N. Y., pumping engine, $29,000, 


BROCKVILLE, ONT.—Synopsis of bids for 
1€-inch submerged sewer-pipe, 950 feet long, 
opened January 18 by Willis Chipman, En- 
gineer: J. F. Ward, Jersey City, $4.80 per 


lineal foot; T.ogan & Doddridge, Brockville, | 


$6.20 per lineal foot; M.H. Lefebvre, Mon- 
treal, $6.45 per lineal foot. Contract awarded 
to J. F. Ward, the pipe, joints and castings 
furnished the contractor by the commissioners. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—-Synopsis of bids for 
machine tools fer Bureau of Construction and 
Repair, Navy Department, to be delivered at 
Brooklyn, N. Y., opened January 16 at the 
Navy Department. The following were the 
bidders and amounts : 

Manning, Maxwell & Moore, New York: 
Class 1, $2,950; class 2, $2,650, class 3, §1,- 
680; class 4, $785; class 8, $1,475: class 12, 
$1,784; class 23. $440; class 24,4276; class 31, 
$275; class 32, $310; class 33. $350; class 34, 
$195; class 35. $237.50; class 36,$259; class 


37, $160; class 38, $203; class 39, $184; class 


40, $245. 

B. F. Sturtevant, Boston, Mass., 23, $850. 

R. A. Robbins, New York : 24, $237.60; 30, 
$989; 31, $436.90; 32, $597; 33, 295; 34, 
$174.25; 35, $211.75; 36, $278.75; 37, $181; 
38, $227; 39. 198.84; 40, $317.80; 41, $577; 
42, $193.80; 43, $239.40; 44, $110.40; 45, 
$167.20; 46, $60.78: 47, $10.20; 48, $384. 

Putnam Machine Co., Fitchburg, Mass.: 
IT, $2,753.50; 31, $330; 33. $212.50. 

Donegan & Swift. New York: 12, $630; 
18, $1,600; 19, $1,575: 24, $201.31; 26, 
$900; 31, $215.32: 32, $155; 34. $131.25; 35 
$156.25. 36, $196; 37. $150; 38, $208.60; 30, 
$176: go, $229.25: 41, $517: 42, $176.20; 43, 
$192.48: 44, $88.02: 45, $137.50; 46, $49.50; 
47, $7.42; 48. $346. 

Bennet, Miles & Co., Philadelphia, Pa.: 1, 
$3,150; 2, $3,150; 3, $1,800; 4. $840; 5, 
$4,200; 6, $6,950; 7, $2,400; 8, $1,575; 11, 
$4,400; 12, $1,600; 13, $700; 14. $650; 15, 
$6,500; 16, $6,750; 18, $1,750; 34, $105. 

James W. Soper, New York: 18, $119; 109, 


| $980; 33, $177.50: 34, $105; 35. $116.25; 


36, $157.30; 37, $800; 38, $105: 39. $171.84; 
40, $219.10: 41, $566.50: 42, $187.28; 43, 
$235.08; 44, ¥93.48; 45, $145.42; 46, $53.16; 
47, $970: 48. $370. 

Forsaith Machine Co., Manchester. N. H.: 
I, $3,180; 2, $3,080; 3, $2,450; 4, $935: 5, 
$2,350; 6, $4,600; 12, $934: 17, $2.156; 19, 
$1,750; 24. $237; 33. $412.50; 34. $246.75; 
35. $2960.75; 36, $275.25; 37, $167; 38, 
$227.50. 

Nues Tool-Works, New York: 1, $3,184; 
2, $3,060; 3, $1,960; 4. F922: 5, $4,450; 6. 
$6,000; 7, $2,100; 8, $1,592; 9. $3.530; 10, 
$3,245; 11, $3,300; 12, $1,700: 13, $850; 
15, $7,000; 16, $s 950; 17, $4,250; 21, 
$2,500; 25, $2,200; 26, $850; 27, $2,050; 28, 
$3,730; 29, $4,700. 

Fraser & Archer, New York City : 31,$249; 
32. $220; 41, $516.50; 42, $163.20; 43, $180; 
44, $84; 45, $127.05; 46, $45.30; 47, $6.16; 
48, $2.70; 49, $12,950. 

Robert Wetherill & Co., Chester, Pu., 49, 
$9, 700. 

Lidgerwood Manufacturing Co., New York, 
19, ¥1,880. 

Builders’ Iron Foundry, Providence, R. I., 
25, $2.750. 

The Pratt & Whitney Co., Hartford, Conn.: 
30, $414: 33, #400; 34, $350. 

John Swan & Co., New York: 33, $325; 
34. $193.75: 35, $231.25; 36, $295.75; 37. 
$183.80; 38, $233.80. 

Excelsior Tool Co., New York : 36, $203; 
37, $180; 38, $224. 


LEAVENWORTH, KAN.—Synopsis of bids 
for plumbing, water and gas piping for Court- 
House, opened January 30 by the Supervising 
Architect of the Treasury Department: Fred- 
erick A. Miller & Son, $4,868; James Foley, 
$5,000. 


Key WEst, FLA.—Synopsis of bids for 
general excavation and piling for Custom- 
House, etc., opened January 30 by the Super- 
vising Architect of the ‘Treasury Department. 
Amount for performing the work according to 
specifications and drawings: McDermott & 
Higgs, $10,647.17; Colin McK. Grant, $rq,- 
000; George W. Egan, $11,400. McCarthy & 
Baldwin, $13,889; Kelly Bros., $12,950. If 
piles creosoted, additional, Colin McK. Grant, 
$5.000: George W. Egan, $3,000. Uncre- 
osoted piles, delivered onlv, George W. Egan, 
$9,000. Creosoted piles, delivered only, $6,800. 


WASHINGTON, D. C.—Synopsis of bids for 
furnishing broken stone, cement, sand, fire- 
bricks or granite, opened January 23 by James 
Fulton, Paymaster General, U.S. Navy. 

Broken stone—John A. Bowker, New York, 
4oc.; W. H. B. Stout, Lincoln, Neb., $8.40; 
John McClinchot & Bro., Port Deposit, Ind., 
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43c.; George B. Clarke, Washington, D.¢ 
39/4¢c.; J. W. Gaskill & Sons, Philadelpii, 
Pa., 47¢. 

Cement—J. G. & J.N., Waters, George. 
town, D. C.. $1.12: H. W. Blunt, Washing. 
ton, D. C., goc.; George B. Clarke, Washing. 
ton. D. C.; $1.10; J. W. Gaskill & Sons 
Philadelphia. Pa., $1.15. 

Sand—George B. Clarke, 47c., and Jory 
B. Lord, Washington, D.C... 4c.: Henry ( 
Young, Baltimore, Md., 11c.; E. E. By. 
roughs, Wasaington, D. C., 6c.: Robert M. 
Miller, Washington, D. C.,4%c.; J. W. Gas. 
kill & Sons, 15c. 

Fire-bricks—George D. Clarke, $31.69: 5, 
M. Hamilton & Co., $30: George L. Nev. 
Portsmouth, Va., $44.74; J. Edward Bates. 
Washirgton, D. C., $26.46; E. J. Grifrt 
Norfolk, Va., $30 25. 

Granite coping and _ steps — Brandyvix: 
Granite Co , Wilmington, Del., $1,123.40: P. 
F. McAuliff and PeterC Kelly, Washington, 
D. C.. $1,624.20; Gill & McMahon, Bun. 
more, Md., $1,175; John Lane and Malnat. 
Washington, Lb. C., $1,542; ‘Taylor & Lowe, 
Washington, D. C., $1,545; W. H. B. Stow, 
Lincoln, Neb.. $1,235; John Burns, Was. 
ington, D. C., $1,632; Berry & McFrederck 
Baltimore, Md., $1.499; W. F. Weller 
Granite, Md., $1,416.64; M. Gault & Soo 
Baltimore, Md.. $1,573; Cuthbert & Walker, 
Washington, D. C., $1,658 75; John Mc. 
Clinchot & Bro., Port Deposit, Md., $1,155,. 
93; Westham Granite Co., Virginia, $1.3%,- 
45: Davidson & Son, Chicago, IIl., $1,522; 
Nicholas Nothwell & Son, Washington,D.C., 
$1,60c; J. W. Gaskill & Sons, Philadelphia 
Pa., $2,007. 

Block tin—George L. Neville, Portsmouth, 
Va., 50c'; E. J. Griffith & Co., Nortolk, Va., 
44.9¢. 


TOO LATE FOR CLASSIFICATIOX. 


OSCEOLA, FLA.—Water-works are projected 
here. 


CusBa, N. Y.—The citizens of this place are 
agitating the water-works question, and it's 
probable a system of water-works to cost abou! 
$50,000 will be built. 


Troy, ALA.—Our correspondent wntes 
from here as follows: ‘* A new system of water. 
works, capable of supplying 5,000 people and 
live stock, is contemplated. Mayor Charies 
Henderson, Troy, Ala., can give full partic. 
ulars.” 


New ROCHELLE, N. Y.--At a recent mee- 
ing of the Citizens’ Committee to whom ts 
been referred the matter of providing plans fo 
sewering the place, plans were adopted, and 
it was agreed to send them to the Legislature 
for the enactment of a bill permitting the 
village to go ahead with the work at once. 


CHATHAM, VA.—Address the Mayor for 
particulars of water-works project here. 


FARMINGTON, CONN.—There is a reportet 
water-works project here. 


PETERBORO, ONT.—It is reported that a 
system of sewers will be constructed here. 


CANTON, O.—The city officials are consi¢- 
ering the question of improving the sewerage 
system. 


UTica, N. Y.—It is reported that a reser 
voir is to be built here. 


Jersey City, N. J.—The water-suoplj 
question was agitated at a meeting of Ihe 
Board of Public Works held Feoruary 1, au 
a resolution directing the Clerk to advertis¢ 
for proposals for a supply of pure and whele- 
some water was passed. Chief Engineer Rug: 
gles had prepared the necessary specifications 
The water is to be delivered in the High- 
Service reservoirs, and the contract, | 
awarded, is to run for ten years. 

The contractor is to be required to keep the 
pumps, reservoirs, and mains at Belleville a0d 
on the Hackensack meadows in perfect repa" 
In addition to the usual bonds the successit! 
bidder is to be required to deposit $510.00 
in cash in a bank to be designated by the cit 
as an additional precaution. 


RoGers, ARK.—It is reported that walel- 
works are to be erected here and that Messts. 
Graham & Mason ase interested. 


Eustis, KAN.—Arrangements are ae 
made to establish a system of water-wors 
here. 


FLUSHING, MicH.—The question of iad 
lishing an electric-light plant is being agitate 
here. 
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ROCKDALE, TEX.—Water-works are being 
agitated here. 


FARMVILLE, VA.—The City Council has de 
cided to illuminate the public streets by elec- 
tricity. 


SHARON, Pa.—This place has subscribed 
$15,000 to the Sharon Electric-Light Com- 
pany, which will immediately proceed to sup- 
ply the town with liyht. 


BuR.LIncTcn, Iowa.—A bill providing for 
a railrvad, foot. and wagon bridge to be built 
across the Mississippi River at this place has 
been passed by the Senate. 


New York City.—Synopsis of bids for 
iron-work, steam-heating, and plumbing in 
the erection of an Armory Building for the 
Eighth Regiment, opened by the Armory 
Board, January 30: 

Iron-work—James Curran, $12,220; Verti- 
ca) lube Boiler Co., $13,985; Jacob Jamer, 
$13,395; Baker-Smith, $12,278. 

Plumbing—George Hickenbothen, $9.397: 
John Renehan, $9,500: John Regan, $17.959; 
John Spencer, $9,100; Christopher Nolly, 
$7,795; P. J. Andrews, $8,833; George Cody, 
$8. 300. 

The following amounts include the above 
together with the masonry and carpenter 
work: 

Isaac A. Hopper, $284,490; James A. 
Brady, $298,986; E. D. Conelly & Son, 
$291,350. 

The contract was awarded to Isaac A. Hop- 
per. 


CuicaGo, ILL.—Synopsis of bids for con- 
structing new pumping works for the city. 
opened January 31 (postponed from the day 
previous) by the Department of Public Works: 

Quintard Iron Works, New York—T wo en- 
gines, each to be of three beams, with triple 
expansion cylinder, to be 16 inches, 25% in- 
ches and 44 inchesin diameter, with 8 feet 
stroke. The pumps areto be vertical, single- 
acting plunger pumps, 21% inches in diame- 
ter, 8 feet stroke. Price, $185,000. 

Holly Manufacturing Company, Lockport, 
N. ¥.—Two No. 7 pumps, Gaskill engines, 
with six boilers, etc., $83,500; or, two No. 8 
Gaskill pumps, $98,500; or, two. vertical 
pumps, €93.500. 

William Wright Company, Newburgh, N.Y. 
—Two sets of triple cylinder compound en- 
gines, six horizontal drop return tubular 
boilers, $113,993. 

Henry R. Worthington, N. Y.—Three bids 
were submitted at $92,055, $94,555, and $107,- 
O55. :espectively. 

The contracts will not be awarded till Jan- 
uary g. 


SANDUSKY, O.—Svnopsis of bids tor furn- 
ishing, €tc., a pumping engine for the water 
works, opened January 3), by the Water 
Works Trustees: 

Knowles Steam Pump Works, N. Y—s,000,- 
ooo gallons, low duty, $26,009; 7 500,000, 
gailons, low duty, $38,00c; amount allowed 
for old pump, $1,000. 

Henry R. Worthington, New York City.— 
5,000, 0v0 gallons, low duty, $19,750; 7,500,- 
coo gallons. low duty, $22,750; 5.v00,000 
high duty, $29.500; 7,50u,000 gallons, high 
cuty. $31.750; 5,000,000 gallons, high duty, 
with boilers, $25,500; 7,500,0vo gallons, high 
duty, with boilers, $34,500; amount allowed 
for old pump, #4,0c0. 

Holly Manufacturing Company, Lockport, 
N. ¥.—5,000,Coo gallons, low duty, $12,500; 
7,500,000 gallons, low duty, $16,500; 5,000,- 
ooo gallons, high duty, $21,500; 7,500,000 
gallons, high duty, $28,000. 

Deane Steam Pump Co., Holyoke, Mass. — 
5,0C0,000 gallon, low duty, $26,400; 7,500,- 
000, low duty, $34.000; on other propositions, 
$30,000, $41,000, $39,000, $24,000, $31,700, 
$29,000. 


NEW YOrRK.—The Assembly Committee on 
Ways and Means has given a hearing on the 
bill appropriating $50,000 for dredging the 
Hudson River from Troy to Castleton. The 
object of the measure was to increase the 
width of the channel between Troy and Al- 
bany to 140 feet, and between Albany and 
Casileton to 175 feet. 


LANCASTER, PAa.—The Lamp Committee 
of City Councils met January 17, and opened 
bids for sighting the city, beginning June 1, 
1838, as follows: 

Vhe United States Electric-Light Com- 
pany: For 132 electric lights, or more, 2,000- 
candle power each, for one year, for 35 cents 
per lamp per night, and for three years at the 
rate of 34 Cents per lamp per night. 

The American Electric.Light Company : 
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Lights of 2,0v0-candle power at the rate of 35 
cents per lamp for one or three years. 

The Edison Electric Light Company: First, 
to light the Mayor’s and ‘Treasurer's offices, 
Council Chambers, station-house and market- 


houses with 24-candle power incandescent * 


lights for $5 per annum for a period of one or 
three years; second, to furnish, erect, and 
maintain on the lamp-posts now lighted by 
gas, and erect new ones where necessary, 24- 
candle power incandescent lights at the rate 
of $20 per light per year for one year, and $18 
each for three years ; third, to furnish, erect, 
and maintain posts at all points in the city, 
including the territory now lighted with coal- 
oil, gasoline, and other material, and place 
thereon 24-candle power incandescent lights 
for $20 per lamp for one year and $18 per 
lamp for three years. 

Pennsylvania Globe and Gas-Light Com- 
pany: To light the street lamps with gasoline 
of from 16 to 18 candle power for $24 per 
lamp per year for one year, and for $22.50 per 
lamp per year for three years, and furnish all 
lamps and posts at their own expense, the same 
to remain their property. 

Lancaster Gas-Light and Fuel Company: 
To furnish the gas at the Mayor’s office, sta- 
tion-house, markets, council chambers, and 
fire engine houses for one year for $1.75 per 
1,000 cubic feet, light the street gas-lamps for 
$26 per lamp per year, furnish new lamp-posts 
and lamps at $18 each complete, the lamps to 
be not less than 16-candle power. For a 
three-year contract will furnish gas for $1.60 
per 1,000 cubic feet, light the streets for $24 
per lamp per year, furnish lamp-posts for $18 
apiece. Providing the lamps in the middle of 
squares be used, which will add 300 new lamps 
to those already lighted by gas, and add an 
annual consumption of 6,000,0co feet to the 
amount now consumed annually, gas will be 
furnished for street lamps at $1.60 per lamp 
per year. The award was postponed. 


PROPOSALS. 


(Continued from page viii.) 


W ATER-WORKS.—Proposals are wanted at Chat- 
ham, Va.. for a complete system of water-works, No 
date specified. Address E. S. Reid. 


HOTEL.—Proposals are wanted at Chattanooga, 
Tenn., until April 1, for building the North Athens 
hotel, for the Athens Mining and Manufacturing 
Company, at Athens, Tenn. Address lhomas C. 
Veale, architect. 


DRENGING DOCKS.—Proposals are wanted at 
Philadelphia, Pa., until March 7, for dredginz docks 
on the Delaware and Schuylkill Rivers, not belonging 
to the city, mmto which public sewers emp y. Addres 
George A. Cotton, President Board of Wardens, Por 
ot Philadelphia, Pa., Room 11, Chamber of Commerce 


WATER WORKS.—Proposals are wanted at Her. 
kimer, N.Y., untit February 18, for the construction 
of a complete system Of water works, according to 
soccific t:ons, Address W. B, Howell, President, 
Water Works Commissivon. 


PUMPING ENGINES.—Proposals are wanted at 
Findiay, U., until] February 15, for furnishing two 
compound, non-condensing, direct acting pumpine 
engines, each of 2,590,000 gallons pumping capacity, 
together with boilers, etc., necessary to complete said 
mechinery. Address F. Karst, of the Water Works 
Trustees, 


PIPE, CASTINGS, HYDRAN'LS, ETC.—Propo 
sils are wanted at Findlay, O., unt.l February 15, for 
furnishing 2,650 tcns cast-iron water pipe, different 
sizes, 111,020 pounds spec al castings, 107 stop valves, 
137 6-inch fire-hydrants, 2 g-inch fére-hydrants, and 
1¢7 Cast-iron stop boxes; also, the labor connected with 
the placing of the above. Address F. Karst, of the 
Water-Works Trustees. 


IRON DRAW.—Proposals are wanted at Green 
Pay, Wis., until February 9, for the construction of an 
iron draw, complete, in p'ace of a wooden one, the 
length to meet the approaches on either side. Address 
O. J. B. Brice, City Clerk. 


BUILDING MATERIALS.—Propnosals are wanted 
at Fort Lotten, Ramsey Connty, Dakota, unl Feb- 
ruary 25, for turnishing tor delivery at the Devil's 
Lake Agency, Dakota, a variety of building materials 
consistiig of about 71,000 feet of assorted Jumber, 
10.800 f2et shiplap, 16,0c0 feet sheathing boards, 11,- 
600 teet flooring, 3,800 fect of ceiling, so M. shingles, 
30 M. laths, windows, doors, lime, hair. br'cks, and a 
variety of nails, paints, oils, etc., requ-red in the con- 
struction of at. addit‘on toa school building. Address 
John W. Cramsie, U.S. Indiar Agent, U.S. Indian 
Service, Devil’s Lake Agency, Dakota. 


LUMBER.—Proposals are wanted at the office of 
the Board of Fire and Police Commissioners, ‘axing 
District, Shelby Co., Tenn., until February 9, for fur- 
nishing all tum>er for the engine: r department, such 
as curing, bridge timbers. and culvert coverings, to 
be used during the year 1888. Address David P. Had- 
den, President, as above. 


MACHINE TOOLS.—Proporals are wauted at 
Washington, D. C., until March 1, for furnishing the 
nece4sarp material and labor, and constructing 16 16- 
inch gun lathes, and for the delivery and erection of 
the same in the Navy Yard, Washington, D C. Ad- 
dress D. B- Harmony, Acting Secretary of the Navy. 


WATER-FILTER, Etrc.—Proposals ure wanted at 
New Urleans, La.,to furnish a water-fi.ter and tele- 
phone service torthe use of the Marine Hospital S_r- 
vice,inthiscity. No date spec:fied. Address Passed 
Assistant Surgeon, \{. H. S., in charge of Hospital. 





PROPOSALS. 


BRIDGE SUPERSTRUCTURE.— Proposals are 
wanted at Toledo, O., unttl February 28, for sub aad 
superstructure of a .ron bridge over the Ottawa River, 
inthiscity. Address M. J. Cooncy, County Auditor. 


BUILDING WALL.—Proposals are wanted at 
Aluany, N. Y., uottl February 8, for building about 
200 feetof vertical wall and setting back the abutments 
on Keach Street Bridge, in the city of Syracuse. Ad- 
cress James Shanahan, Superintendent of Public 

orks. 


DREDGING AND PIPE-I.AYING.—Proposals 
are wanted at Pittsburg. Pa., until February 28, for 
dredging and laying about 6,000 feet of 1é-'nch pipe, 
at.d 4,000 feet of 8-1nch pipe at Marinette, Wis. Plans, 
specifications, and profiles will be furnished on applie 
cation. Address American Water-Works and Guar- 
aotee Co., Ltd., Pittsburg, Pa. 





PUBLICATIONS RECEIVED. 


SEWAGE TREATMENT, PJ RIFICATION AND 
UTILIZATION, A Fractical Manual for the 
use of Corporations, local Boards, Medical 
Officers of Healtn. Inspectors of Nuisances, 
Chemists, Manufacturers, Riparian Owre rs. Fn- 
gineers, and Ratcpayers. By J W. Slater, F. F. S. 
London; Whittak'r & Co., Paternost r Square. 
New York: D. Van Nostrand, 23 Murray Street. 


TWELFTH ANNUAL REPORT of the Water 
Commissioners of the city of Taunton, Mass. 
William R. Billings, Superintendent. November 
30, 1887. 


NEW CORPORATIONS. 


THE Electric Supply Company, of Spring- 
held, [ll.;: for the purpose of manufacturing 
fire and burglar alarms and other electrical 
apparatus; capital, $50,000; incorporators, 
Andrew Scuchman, Robert B. Hoover, and 
Frank W. Wellman. 


THE Cowers Dredging Company, Chicago, 
Ill.; capital stock, $200,000; incorporators, A. 
L. Amberg, I. W. Bates, and H. A. Christy. 


THE Jewell Pure Water Company, at Chi- 
cago, Il; capital, $500,000; for the manufac- 
ture of water-filters, etc.; incorporators, Frank 
F. Fisher, James McLean, and William De- 
vine, 


Butlding Intelligence. 


We solicit from each and every one of our readers 18 for- 
mation relating to projected buildings tn their lo- 
cality, and should be glad to receive newspaper 
cl‘ppings and other items of interest. 

ABBREVIATIONS.—4 s, brown stone; 47, bnck; dr s?, 
brick store ; 4s dwe/l, brown-stone dwelling; apart 
house, apa’* uent-house: fea, tenement: ¢, each 
9, owner: a, architect; 6, builder: /7, frame. 


NEW YORK. 


N s cor 56th, 17§ e 2d av, br flat and store; 
cost, $22,000; 0, F Heerline; a, Berger & 
Bayles. 

17 Suffolk, bk ten; cost, $14,000; 0, David 
T Wright; a, J. Boekei & Son. 


Ss 124th, 80e 5th av, bk flat; cost, $22,0c0: 
o, Peter Fuchs; a, Cleverdon & Putzel. 

S w cor r2tst and 7th av, 3 bk flats; cost, 
$120,000; 0, John D ‘Taylor; a, A. B Og- 
den & Son. 

Ss 12Ist, 85 w gth av, bk flat; cost, $45,- 
000; 0, John D Taylor; a, A B Ogden & 
Son. 

Ss cor5ist, 125 w 9th av,bk flat; cost, $20,- 
000; o, Andrew Ewald: a. Thomas Wilson. 

S w cor Baxter and Franklin, bk flat: cost, 
$22,000; 0, Louis Levy; a, Fred Ebeling. 


23d st. Nos 524532 W, rear, 1 bk labora- 
tory: cost, $13,000; 0, Consolidated Electric 
Light Co; a, A Page Brown; b, LA Burke & 
Co. 

53d st, ns 100e 10th av, I brick factory; 
cost, $8,000; 0, Ruth A Wallace; a, Henry 
Davidson. 


Lexington av, nw cor g6th st, 1 bk flat 
and stores; cost, $28,v0c; 0, Harnett & 
Deery: a, J. C. Burne, 


Lexington av, ws 25.11 n g6th st, 3 bk 
flats‘and stores, cost, each. $16,000; 0, a, and 
b, same as last. 


ALTERATIONS—NEW YORK. 


N w cor Broadway and «4th, bk stores and 
offices; cost, $15,000; 0, Richard S. Ely; a, 
Carl C Pfeiffer. 

Park row, s w cor Spruce and Nassau, 
bk office bldg; cost, $600,000; 0, New 
York Times; a, George B Post. 

322 and 374 Broadway, office bldg; cost, 
$15,000; 0, Central National Bank; a, John 
Sexton. 


Cortlandt st, No. 14; cost, $6,500; lessees, 
New York Real Estate and Building Im- 


| provement Co; a, George E. Harney. 
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BROOKLYN. 

Macon st, ss 155 w Lewis av, 2 bstone 
dwe!l; cost, each, €9.500: o andm, J F Sul- 
livan; a, H Vollweiler. 

117-119 George, 2 fr dwells; cost, $8,500 
all: o, W Wahl; a, Frank Holmberg. 

271-273 Magnolia, 2 fr dwells; cost. $5,6c0 
all; o, Frank J Burghardt; a, David. Acker & 
Son, 

N s Kosciusko, 200 e Reid av, br stable; 
cost, $8,000;0, C F Spencer; a, A W Dicken. 


MISCELLANEOUS. 


READING, PA.—Eighth and Court st, 3- 
story br bldg YM C A; cost, §40,000; 0, 
YMCA. 


KANSAS CITY, MO.—Nothing 
$7,000 in value to report. 


WORCESTER, MASS. — Nothing over 
$7,000 to report this week. 


BALTIMORE, MD.—Nothing over $7,coo 
in value to report. 


KANKAKEF, ILI..— Lutheran Church, 
stone, to cost *20,000; a, F. A. Schlager. 


LOWELL, MASS.—Nothing over $7,coo in 
value to report. . 


PITTSBURG, PA.—The Western Theologi- 
cal Seminary, on Ridge av, will expend 
$15,000 in building an addition to the 
structure. 


GRAND RAPIDS, MICH.—Corner Bost- 
wick and E Bridge, St Mark’s Home, brick, 
with stone trimmings; cost, $40,000; 0, St 
Mark’s Church; a, N G Robinson; b, con- 
tract not let. 


Just outside city, Masonic Home Build- 
ing, brick, stone trimmings; cost, $75,0v0: 
o, Masonic Home Association; a, S J Os- 
good; b, contract not let. 


DETROIT, MICIHI.— McDougal), fr church, 
cost, $7,000; 0, St Philip’s Society; a, E E 
Meyers; b, R Helson. 


LOS ANGELES, CAL.—4-story brick and 
stone business bldg; cost, $25,000; 0, Miss 
. Lee Noble; a, Peters & Burns: b, not 
et. 


2 dwellings costing less than $7,000. 


Over 


DAYTON, O.—2-story pres br and s dwell: 


cost, $7.500; 0, J R Fletcher; a, Peters & 
Burns; b, not let. 


PROVIDENCE, R. I.— Friendship and 
Page, 4-story br manufactory; cost,$15,000; 
o. H Remington; a, R Manchester. 


6 permits for less than $7,000. 


RIPON, WIS.—The Trustees of Ripon Col- 
lege have decided to expend the sum of 
$50.000 on improvements and the erection 
of a gymnasium. 


WINONA, MINN.—The Chicago, Milwau- 
kee and St. Paul Railroad Company will 
erect a large depot in the early spring. 


EVANSTON, ILL.—The Free Masons of 
this place have decided to erect a $20,000 
“temple. 


NORTH ATHENS, TENN.—Woodward 
av, pressed br hotel, stone, hardware, tiles, 
marble, stained glass, plumbing, heating 
and electric work, complete; cost. $45,000; 
o, Athens Mining and Manufacturing Com- 
pany: a, Thomas C. Veale: b, Patten & 
Bradshaw for stone foundation. Bids for 
the rest received until April 1, 1888. 


SIDNEY, O.—Anderson, Frazer & Co. will 
erect car wheel werks to vost $25,0co. 


NIAGARA FALLS, N. Y.—The New York 
Central Railroad Company will build a 
$25,000 depot here. 


EAU CLAIRE, WIS.—C. W. Chappell will 
erect a $10,000 block of stores here. 
BOSTON, MASS.—No permits for work ex- 


ceeding $7,000 were issued during the past 
week, 


WILLIAMSPORT, PA.—J R T Ryan will 
erect three brick stores and dwellings. and 


P B Shaw will erect three brick stores as 
soon as weather permits 


FLUSHING, L. I.—Address Edward Rath 
for particulars of a building project to erect 
a number bidgs at this place. 


ST. LOUIS, MO.—Nine permits have been 
issued valued under $7,000. 
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ALLEGHENY, PA.—Nothing new over the 
value of $7,000 to report this week. Build- 
ing outlook for spring dul. 


ST. LOUIS, MO,.—Seven permits have been 
issued for buildings valued under $7,000. 


KALAMAZOO, MICH.—Fr_ dwell; cost, 
$7.500;0. H C Reed; a,S J Osgood; b, 
De Graaf & Hendrick 


ATLANTA, GA.—A $40,000 public build- 
ing, and a $15,000 school-house are to be 
erected here. 


ST. PAUL, MINN.—An insurance block is 
to be erected by the Germania Life Insur- 
ance Company of New York. It is reported 
that $500,000 will be expended on it. Plans 
are being made. 


The Pioneer Press daily newspaper is to 
have a new building to cost $400,000. 


SAULT STE. MARIE, MICH.—John O. 
Plank and others are interested in a proj- 
ect to erect a $300,000 hotel at this place. 


COLUMBUS, O.—Address the City Clerk 
for details ot the school-house to be erected 
here at once. 


MILWAUKEE, WIS.—Fowler, near 18th, 
br foundry; cost, $10,c00; 0, J. G. Wagner. 
South west cor Grand av and 18th, br 
ven dwell; cost, $10,000: o, C A Beck; a, 
R G Kirsch & Co ; b, F L Vogel & Sons. 
oth, br club house; cost, $40,000; 0, Cal- 
umet Club. 

Secor 3d and State, 3 story br store; 
cost, $12,000; o, Harry Guenther; a, A C 
Clas; b, open. 

675 Cass, br dwell; cost, $11,000; 0, 
Ignatz Friedman; a, A C Clas; b, open. 


LAKE CITY, MINN.—Barracks for the 
encampmeuts of the Minnesota national 
guards will be erected. 


KANSAS CITY, MO.—Plans are being pre- 
pared by Chiet Engineer Knight for an 
engine house for the Eighteenth Street 
Cable Railway Co. It will be of brick, 
stone, and iron, and will cost $150,000. 
Address him for details. 


CHICAGO, ILIL.—846-54 Walnut, br dws; 
cost, $15,000; 0. Foskett & Brown; a, G 
Gressing; b, owner 

La Salle and N Watersts, at the river, 4- 
story br warehouse: cost, €35,000; 0, West- 
ern Refrigerating Co; a, W W_ Boyington; 
b, Jno Angus 

Same place, 4-story warehouse; cost, $45,- 
000; o, Western Warehousing Co; a, and b, 
same as above 

854-58 Milwaukee av, br stores, offices, 
and flats; cost, $30,000; o, Le Grand Perce; 
a, Seely; b, A Lanquist 

Dearborn st, below 24th, br flats; cost, 
$60,000; 0, Henry W Martin; a, C A 
Weary 

Dearborn and 23d sts, br flats; cost, $so0,- 
000; o and a, same as above 

Wood, nr Harrison, br and stone apart- 
ment block; cost, $50,000; o, A W Ilatfield; 
a, D Seymour 

Hermitage av, br and stone apartment 
block; cost; $40,000; 0, same as above; a, 
Ds Pentecost 

York st, bet Hermitage and Wood, br and 
stone apartment block; cost, $60,000; o and 
a, same as above 

W 21st and Robey, br store and dw; cost, 
$11,000; 0, Wilhelm Heinrich; a, Aug 
Besler 

Ashland av, just north of Twelfth, lime- 
stone church, with 180-foot tower; com, 
$50,000; o. Emanuel Lutheran Church; a, 
Fred Ahlschlager 

35 buildings costing less than $7,000 
each. 


PHILADELPHIA, PA.—Walnut st, west of 
Broad, 5-story stone club house; 0, Manu- 
facturers’ Club; b, Allen B Rorke 


Prospect and Gleason, § 2-stury dws and 
I stable; o, Ernest Ragnor 


LITTLE ROCK, ARK.—Ash and 2sth, 2- 
story br residence, slate roof; cost, $7,000; 
o, C W Clark; a, BJ Bartlett 


HARRiSBURG, PA.—Walnut st, offices of 
the Sunday Telegram; cost, $15,000; 0, 
‘Telegram Newspaper Co; a, Smith & War- 
ver; b, A Hughe 
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BUILDING INTELLIGENCE. 


TALLAPOOSA, GA.—For details of $10,- | 


ooo hotel, address the Tallapoosa Land, 
Mining, and Manufacturing Co., of this 
city, or Col. Geo. W Adair 


SEVEN MILE BEACH, PA—A large hotel 
is to be erected here from plans made by 
Architect W E Jackson, 506 Walnut street, 
Philadelphia, Pa 


DENVER, COL—According to reports a 
Steel car plant is to be established in this 
city J W Nesmith, and others, are inter- 
ested 


GRAND RAPIDS, MICH.—Terrace av, fr 

dwell; cost $7,000; 0, and a, S J Osgood; b, 
J F Macery 

Washington st, fr dwell; under construc- 
tion; cost, $8,coo; o, S B Jencks; a, S J 
Osgood; b, Richens & Stearnes 

Lagrave st, br church, under construction; 
cost, $12,000; 0, Fourth Christian Roformed; 
a, S J Osgood; b, J Rosema — 


MUSKEGON, MICH.—Foundation in br 
bik; cost, $50,000; 0o, L J Mason; a,S J 
Osgood; b, contract not let. 

Cherry st, Hard heads and pressed br bld: 
cost, $25,0c0; 0, E C Fux; a, N G 
Robinson; b, Contractor not known at 
present. 


WHITESTONE, L. I.—Fiftv dwellings are 
to be erected here in the spring. Address 
the President of the Improvement Society 
for details. 


CANTON, O.—Three new school-house are 
to be erected here. Address: President 
Barlet, of the Board of Kducation, for de- 
tails. 


PUEBLO, COL.—Architect Stovens, of this 
city, has plans for a $50,000 city hall, to 
be erected here. Address him for details. 


YANKTON, DAK.—Two wings are to be 
added to the insane hospital here at a cost 
of $90, 000. 


LOWELL, MASS.—Nothing over $7,000 to 
report. 


DETROIT, MICH.—Baltimore, br dwell- 
ing: cost, $7,000; 0, G. A. Whitney; a, 
Hess & Raseman; b, P. Cook. 

McElliott, br dwell; cost, $7,000: 0, 
J. Munz; a, Hess & Raseman: b, L Reh- 
berg. 

Dequindre, br shop; cost, $9,000; 0, 
M J Murphy & Co; a, Scott & Co; b, H 
Carew. 

210 Campan, br dwel!; cost, $9,000; 0, 
H. Carew; a, Scott & Co; b, H Carew. 


DUBUQUE, IOWA—Eighth & Pine st, 
Dubuque Water Co will build a pumping 
Station; cost, $20,000; 0, Dubuque Water 
Co, 


PASADENA, CAL.—Raymond av, fr hotel: 
cost, $75,00C; 0,” Pasadena Improvement 
Co; a, Eisen, Cutlett & Co. 


Fair Oaks av, br block; cost, €45,000; 0, 
Mr Doty; a, Fred Rochrig; b, George 
Webster. 


Fair Oaks av, br block; cost, $40,000; 0, 
Y MC A; a, as above. 


Colorado, br block; cost, $20,000; 0, 
-Steven’s Elardware Co; a, as above. 


The above buildings are partly planned 
and partly built. The excavation for other 
large brick blocks are commenced. 
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florn, Brannen & Forsyth Co. 


Manufacturers of 


Gas Fixtures, Electroliers 
and Art Brass Work. 


427-33 North Broad St, © PHILADELPHIA, PA. 
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A valuable book 
for every steam 
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sneer, published 
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Babcock & Wilcox Co., 


MANUFACTURERS OF 


WATER-TUBE BOILERS, 


107 HOPE ST., GLASGOW. 


30 CORTLANDT ST., NEW YORK. 


Branch Offiecs: 
Boston, 65 Oliver St. Cricaco, 64S Canal St. 
PHILADELPHIA, 32 N. sth St. 
NEw ORLEANS, 57 Carondelet St. 
PitTissurG, Room 44, Lewis Building. 
HAVANA, CuBA, 50 San Ignacio. 
San Francisco, Hinckley, Spiers & Hayes, 
s6t Mission St. 


ABENDROTH & ROOTS 


IMPROVED 
Water-Tube Steam-Boiler. 


UR new boiler has successfully demon- 
strated its superiority by practical use 
under most trying circumstances. We 
have confidence, therefore, in our 
ability to meet the most exacting re- 
quirements, and invite a critical exam- 
ination of our new system of construc- 
tion by all who contemplate purchasing 

- boilers. 


ABENDROTH & ROOT MFG. CO. 


28 CuirF STREET, New YorK,. 


Correspondence soli: ited 


HE THOMAS GIBSON COMPANY 
of Cincinnati, O., who were the first 
importers and manufacturers of sanitary fix- 
tures, have introduced a new closet, The Car- 
LISLE PEDESTAL, front outlet,” the distinct- 
ive features of it being SIMPLICITY, PERFECT 
WASH, scientific construction, and mode+ete 
cost. A handsome circular and price-list will 
be furnished ON APPLICATION. 


273 Walnut Street, 
64 & 66 Lodge Street, {Cin CINNAT) 





CLIMAX. 
GAS MACHINE 
AND MIXER. 


—— See 





Makes absolutely smokeless, brilliant gas. It is the 
most reinable on the maiket. The Generator can be 
buried or put 10 vault (as shown). Pamphlet on apphi- 
cation. Reliable age.ts warted everywhere. 

CLARENCE M. KEMP, Baltimore, Md. 


PURCHASING AND FORWARDING 
AGENCY. 


ROBERT EVANS, 


g2 Fleet Street, - - LONDON, ENG., 


[s in a position to command the most advantageous 
terms for the purchasing and forwarding of goods of 
every descmptior. 

Reterence permitted to tae office of this journal. 





WE desire to draw the attention of Engineers, Municipal Avthorities, etc., te. the 


advantages of the SHONR HYbDRO-PNEUMATIC SEWERAGE SYSTEM. 


By the 


introduction of Pneumatic Ejectors any required gradient can be given to the small 
Pipe sewers necessary. ‘lhe velocity of flow r- nders the sewers self-cleansing. The 
sewage is carried away while fresh, and there is, consequently, no generation of 
sewage-gas. The Ejectors are absolutely automatic, and any number may be 
worked from one compressed-air station, situated at any distance therefrom. We 
invite application for the fullest particulars. 

HUGHES & LANCASTER, 


Sole Manufacturers, 


CHESTER, ENG 


Applications to be addressed to The Shone Hydro-Pneumatic Sewerage and Water Supply Company, 7e 


Commerce Building, Chicago, 111. 





' Harper's Magazine 


FOR FEBRUARY, 1888, 
CONTAINS: 


A Little Swiss Sojourn. First Paper, 


By Wiruiam Dean Howages. With Twelve Ilicgny. 
tions by C. S. REINHART; 


Loutsa Pallant. 


By Hexry JAMES. 
Nuunber ; 


A Novelette, 
Illustrated. Complete in th; 


Soctalism in London. 


By } H. Rosny, Ten Illustrations by Frond 
BARNAkD; 


The Tariff. 
Not '‘ For Revenue Only,’’ but also for Protection and 
Development. By the Hon. Georce F, Eoxuxps. 


Hyderabad and Golconda. 


By the Rev. Jon F. Hurst, D. D., Bishop of the 
M. E. Church. Illustrated ; 


In Far Lochaber. A Novel. Part Il 


By Witiiam Back ; 


Quebec, 


By C. H. Farnuam. Richly Illustrated; 
The American Shipping Interest. 


By Ossorne Howas, Jr. ; 


Faiz Buhot, Painter and Etcher 


By Puitupre Burty, Hlustrated from Ftchings by 
Fé.ix Bunor. One of these ihiustrations is the 
frontispiece ; 


Ship-Railways—Ancient and Modern. 
By F. L. HaGaporn. With Six Maps; 


On the Outposts—1780. 


By Epmunp Kirke. Illustrated by Howarp Pri. 


Poetry: 


PAMELA IN TOWN. By Euven M. Hurcuins 
Illustrated ; 

LOVE's SEASONS. By Amétiz Rives; 

THE SWORD OF LUCIFER. By C. P. Craxcu: 


Ramblings in the West. 
By the late General RANDOLPH B. Marcy, U.S.A; 


Post- Prandial Studies. 


A Full-page Wiustration from the Original Drawia; 
by GEORGE DU MAURIER ; 


Editor's Easy Chair. 
By Georcs Wititam Ccrtmis. 
Authors’ Readirgs at Chickering Hal!.—The Counze 


of Piain Entertainment.— The Jefferson Myth.—Ibe 
Musical Season ia New York.—Trial by Jury. 


Editor’s Study. 
By WiLu1amM Dean Howeits. 

Mr, Cabot’s Memuir of Emerson.—The Union of the 
Ethical and the Esthetic in Emerson.—Emerss 
and Walt Whitman.— What is the Secret of Rossan 
Directness ?—The New Translation of Don Quixote. 
—The Qualities of Cervantes.—The Origin and Des 
tiny of Humor.—Irving’s Resemblance to Cervantes, 
and the Affinity of the Iberian and Anglo-Sexo 
Minds.— Dr. Holmes’s Last Book. 


Monthly Record of Current Events. 
Editor's Drawer. 


Conducted by CHARLES DuoLey WARNER. 





Literary Notes. 
By Laurence Hutton. 
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be sent by ma'l on receipt of Ten Cents for postage. 


Published by Harper & Brothers, New York. 
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GE2: A. SCHASTEY & (2 


Cabinet Makers and Decorators. 


XCEPTIONAL facilities for the man? 
facture of fine Architectural Cabins 
Wood-Work and _ Interior Decor, 

W ork from the designs of architects an 

our own artists. 


Aa inspection of our Warerooms is solicited 
Broadway and 53d St., Naw Yous 
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NEW YORK, FEBRUARY 11, 1888. 


LONDON, FEBRUARY 25, 1888. 


INTERNATIONAL CONGRESS FOR THE 
IMPROVEMENT OF INLAND 
NAVIGATION. 


THE announcement on another page of the 
meeting of the Third International Congress for 
the Improvement of Inland Navigation to be 
held next August at Frankfort-on-the-Main will 
be of much interest to all our engineering 
readers, and especially to those who have had 
to do with similar work in this country. It is 
earnestly to be hoped that this interest will soon 
take some practical shape that may result in 
sending suitable and sufficient representatives to 
the approaching congress. There is no country 
more largely interested than our own in the im- 
provement of inland navigation, and perhaps 
none in which more extensive works have been 
accomplished, if the South Pass, the Erie 
Canal, and Hell Gate may be taken as fair 
examples. 

If proof were needed of the former assertion, 
some, at least, is given in the letter of Captain 
Bixby in another column, showing the great ben- 
efits derived from comparatively small sums 
expended to improve the inland waterways of 
two of our South Atlantic States, and on the 
latter point a European estimate of the value of 
our experience in such matters may be found in 
the unexampled fee paid to Mr. Eads for his 
advice in regard to the Mersey Canal mentioned 
by our correspondent. 

A due regard, therefore, for our national in- 
terests, aS well asan international epr7it du corps, 
will prompt our various engineering societies to 
seasonably arrange to acquire as well as to con- 
tribute all the information possible on this im- 
portant occasion, and our National Legislature 
should be: early memorialized to take suitable 
measures for adequate representation and the 
display by maps and models of our most char- 
acteristic and important works. 


MUNICIPAL ENGINEERING PICNIC 
EXCURSIONS. 


In a recent number of the Bu:lder, under the 
title ‘‘ A Sanitary Hitch,” the large expenditure 
for sanitary purposes in England, amounting, in 
cost of plant and works, to over four hundred 
millions of dollars, and in present annual outlay 
to about seventy-five millions, is declared to be 
steadily increasing, while the results obtained 
are inadequate. ‘he main cause of this undue 
and unnecessary cost of municipal engineering 
works for sanitary purposes is ignorance on the 
part of municipal authorities. When public 
opinion as to the sanitary condition of a town, 
the impurity of its water-supply, or the need for 
a system of sewers, becomes so far aroused that 
the authorities feel called on to do something, 
one of the first steps taken, according to the 
Builder, is that “a deputation is appointed, con- 
sisting, for the most part, of wholly inexperi- 
enced persons, to go round the country and see 
what other people are doing. Time, no doubt, in 
one sense of the word, is thus gained ; in another 
sense it is lost, and money too. In one instance 
the results of such expeditions, and of the sub- 
sequent deliberations on them, has been the 
expenditure of £90,000 on outfall works for 
11,000 persons, with the effect of producing an 
intolerable nuisance.” 

Like causes under like circumstances produce 
like effects, and the spectacle of a special com- 
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mittee of some board of aldermen or town 
council traveling about the country to investt- 
gate the merits of sewage systems or water- 
works, or patent pavements, is by no means a 
novelty on this side of the Atlantic. ‘The result, 
when there is any, is usually that the committee 
advises the authorities to do what they ought to 
have done in the first place—viz., to appoint an 
expert engineer, Or a commission of experts, to 
advise as to what should be done. 

These picnic excursions of municipal commit- 
tees do not, as a rule, lead to the construction of 
improper works, as in the case referred to by the 
Builder ; in fact, as a rule, they lead to nothing, 
except delay and unnecessary expense. It 1s 
true, however, that they have some educational 
value, and when they result in convincing a board 
of aldermen that expert advice should be 
obtained, it may be that the result is worth the 
cost. It seems a pity that the work has to be 
done over again so many times, but there is 
probably no help for it. When a city has legal 
business, or has to provide for its sick, the 
authorities do not consider it advisable to inves- 
tigate for themselves the merits of law zs. equity, 
or to send out a traveling committee to compare 
homeeopathic with other hospitals and dispensa- 
ries; but the education of most City Fathers has 
not got so far as this in relation to doubtful 
points of municipal engineering. The “chorus 
of interested advice,” as the Aur/der terms it, is 
loud and incessant, and if the choice is to he 
between the picnic. excursion and the rushing 
through a job contract, it must often happen that 
the first is the lesser evil. 


SHIP-RAILWAYS—ANCIENT AND 
MODERN. 

UNDER this title Harper's Monthly for Feb- 
ruary contains a very interesting article by F. L. 
Hagadorn, giving a brief historical sketch of what 
men in all ages have, for purposes of war and 
commerce, done in the way of overland transport 
of ships, and a glance at what is now being done 
and proposed in the same line, the whole illus- 
trated with several maps. We only give ‘a few 
of the leading points of what will well repay 
careful reading. 

To go back tothe “cradle of civilization,” it 
seems that even from prehistoric times the na- 
tives of Corinth were skilled in dragging vessels 
of all kinds across the narrow isthmus, where, 
subsequently, 550 B. C., the Athenians built the 
“ Dioclus,’’ or haul-over, a veritable ship-railway 
of polished granite provided with suitable cradles 
and rollers, which they operated for three hun- 
dred years, often carrying war vessels of an 
average length of 150 feet and a displacement of 
at least 450 tons. 

In the fifteenth centurv the Venetians, under 
the direction of an engineer named Sorbolo, in 
barely six weeks carried a fleet of thirty vessels 
fifty miles overland from the River Adige to 
Lake Garda, crossing Mount Peneda on the 
way, in order to relieve the city of Brescia, then 
besieged by the Milanese. 

The road had to be prepared as they went, 
and at least six of the vessels were nearly as 
large as those handled two thousand years be- 
fore by the Athenians on the “ Dioclus,” requir- 
ing 600 oxen each to haul them out of the water 
and half that number to move them onthe land, 
as they were fully loaded with cannon and muni- 
tions of war and with supplies for the beleagured 
city. 
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ENDOWMENT ASSOCIATION BUILDING, WASHINGTON, D. C.—-GLENN BROWN, ARCHITECT. 
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At the present time a ship-railway is about to 
be constructed across the isthmus of Chignecto, 
at the head of the Bay of Fundy, by Sir John 
Fowler. 

The Canadians have also under consideration 
a project for a ship-railway from Toronto on 
Lake Ontario to Georgian Bay, an arm of Lake 
Huron. 

In our own country Major Jones, of the U. S. 
Engineers, has designed a ship-railway. to avoid 
the dangers of the Dalles on the Columbia River, 
in Washington Territory, and his plans are now 
under consideration by the War Department. 

Another ship-railway has been projected across 
the peninsula of Michigan, from Michigan City 
to Toledo, and still another across the Florida 
peninsula. 

As regards the feasibility of these ship-rail- 
way projects, if it be said that but little can be 
argued from previous successes in that line on 
account of the small size of the vessels handled, 
it should be answered that the difficulty of hand- 
ling such a large body lies not so much in its 
size or weight as in its relative weakness, which 
renders it proportionately more liable to injury, 
and if it can be shown, as there should be no 
difficulty in doing, that modern metal ships are 
stronger in proportion to their size than those 
handled by Sorbulo and the Athenians, the difh- 
culty vanishes. 

When one considers the superior strength and 
durability of metal, and how much more firmly 
it is possible to unite plates and bars of iron than 
planks and ribs of wood; what hard treatment 
the vast “Great Eastern” sustained uninjured 
during her launch when she rested for some 
time practically on two points only ; howseldom, 
if ever, an iron vessel succumbs to the fury of 
the waves alone, as wouwden vessels have not 
unfrequently done, it does seem asif there should 
be little question of the ability of modern engi- 
neers, with all the mechanical resources of the 
present day, to handle the largest vessels, which 
are always metal, with perfect safety on the dry 
land, where they were built and whence they were 
launched into their miscalled “ native element,” 
with much less care than will be taken on any 
well-managed ship railway. 

It was such considerations as these that 
inspired the lamented Eads to undertake his 
gigantic project of an inter-oceanic ship-railway 
at Tehuantepec, now inthe hands of his able 
associate, E. L. Corthell, as chief engineer, of 
which we cannot say more ‘than to indorse the 
following comment of the London Zimes : “This 
scheme is a bold one, but it is not more remark- 
able for its boldness and originality than for its 
engineering soundness and for the perfection 
with which every detail has been worked out and 
every possible contingency provided against.” 


OUR ARCHITECTURAI. ILLUSTRATIONS. 


INTERIOR OF EXAMINATION SCHOOL, OXFORD, ENG.— 
T. E. JACKSON, ARCHITECT. 





A BUILDING AT WASHINGTON, D. C. 


THE subject of our vignette illustration this week is the 
building of the Beneficial Endowment Association at 
Washington, D. C. It is built of brick, stone, and terra- 
cotta. First story in cherry, the others in white pine, all 
polished. The architect was Mr. Glenn Brown, of Wash- 
ington, D. C. 


A FRENCH VIEW OF THE PANAMA CANAL. 


IN connection with the impartial account drawn from 
official sources by Lieutenant C. C. Rogers, U.S. N., so 
fully presented in our issue of January 28, the editorial 
statements and data in the Genie Civii of January 21 are of 
timely interest. The different divisions and the nature of 
the work are described much the same as by Lieutenant 
Rogers, but the estimate of remaining excavation is 135 
million metres, instead of De Lesseps’ 105 million and 
Rogers’ 125 million. 

In view of the great difficulties, time, and expense that 


are inevitable in carrying out the original scheme of a sea- . 


level route it has been determined to construct a pro- 
visional route with five or six different levels, to be used, 


however, only until the completion of the original deep 
cut. 

The line of the canal will not be much changed ; sea- 
level will be maintained from Colon to kilo 22.7 and from 
kilo 59.1 to the Pacitic, the backbone of the Cordilleras 
being surmounted at the formidable Culebra division by a 
summit level of 38m., reached by flights of four locks at 
each end, of 8m. and 11m. rise. 

The arrangement is not yet fixed in detail and further 
investigation and conditions of water-supply may cause 
modifications ; some consideration is given to the plan of 
fixing the summit level at 4gm. by adding a fifth lock of 
1Im. rise to each flight. This will make the natural 
water supply, which is assured forthe 38m. levei, unavail- 
able during several months at least in the year, when it 
will have to be pumped from the 4om. to the 50m. plane 
at an expenditure of about 3,600 H. P. The available 
supply is from the basins of the Chagres, Obispo, and upper 
Rio Grande Rivers, with a total drainage area of about 
200,000 hectares. 

Tke section between the locks will be the same as in the 
sea-level portion. The locks will have an available length 
of 180m., with gates 18m. wide, and are to be built of 
metal, by M. Eiffel, engineer of the 300m. tower. 

The speed of a ship in transit is estimated at 10 kilos 
per hour through long and 3 kilos through short levels, 
and about one hour is required for each lock; a single 
ship then can pass from ocean to ocean in 17!4 hours and 
one of a fleet in 28'4 hours. Ten ships a day are esti- 
mated, which at 2,000 tons burden each gives 9,125,000 
per year, against the required capacity of 7,500,000. 

The estimated water required for lockage, and losses by 
evaporation, filtration, etc., is 10 cubic metres per second.. 


THE ARCHITECTURAL LEAGUE. 


THE PLANS OF A ROMAN PALACE. 

THE Architectural League held its regular monthly 
dinner and meeting at Morelli's, 4 West Twenty-ninth 
Street, on the evening of the 6th inst., with the President 
in the chair. 

A committee was appointed to enter protest, in the 
name of the league, against the conduct of the municipal 
building competition upon its present lines; also a com- 
mittee to report upon the advisability of the league’s tak- 
ing permanent quarters, and the ways and means to the 
same. 

Mr. E. R. Tilton read a most interesting paper on 
‘‘ Life in a Roman Palace.” Mr. Tilton was born in the 
Barberini Palace, and lived there most of his life, and his 
description of its plan, with the numberless secret stair- 
ways, rooms, passages, and closets, and the queer discov- 
eries made in them, was very entertaining. His paper was 
illustrated by a plan of the part of the palace occupied by 
his family, which plan showed so little thought in plan- 
ning that, although the lease covered twenty rooms, 
twelve of these had to be used to reach the other eight. 


UTILIZING THE SEWAGE OF PARIS. 


THE French Chamber of Deputies has just adopted a 
bill authorizing the utilization of the sewage of Paris for 
ferti'izing purposes, with aview to purifying the Seine. 
There was also a proposition before the Chamber for the 
construction of a covered sewage canal from Paris to the 
sea, with reservoits, for the benefit of farmers requiring 
the sewage for fertilizing. 


POISONED BY SEWAGE, 


A DISPATCH to the New York 7imes states that the whole 
ship’s company of a vessel lying at Philadelphia are seri- 
ously ill from drinking polluted water. The man who 
had contracted to fill their tank from the city mains took 
the water from the river instead, near the outlet of a large 
sewer. Analysis shows the dangerous character of the 
water, and the probabilities are that had the ship gone to 
sea all hands would bave perished. Detention by the ice 
alone prevented it. It would be grat:fying to hear of the 
severe punishment of this contractor. 


VALUABLE MAPS OF LAND UNDER WATER. 


DUPLICATE maps, made by Civil Engineer Burrus in the 
office of the Secretary of State, of the entire shore line of 
Kings County, bound in atlas form, are now finished and 
on file, and a map of Richmon:| County is well under way. 
As the maps aie compiled from the records of the State 
Department, and when necessary from actual surveys. they 
are of untold value, and will in the future become valuable 
records in themselves. 


REPORT OF SECRETARY OF WAR FOR 1887 
ON ENGINEERING PROJECTS. 


IN the report of the Secretary of War for 1887, we find 
a few items which are of interest to engineers. 

The appropriation bill for rivers and harbors having 
failed, the department finds itself in the anomalous con- 
dition of having no funds with which to pay for the sur- 
veys and examinations required at the South Pass of the 
Mississippi before they can certify as required by law to 
the maintenance of the channel. The amount paid. Eads 
or his representatives up to September 30 was $5,450,000, 
leaving an amount yet to be paid under certain conditions 
of $2,550,000. 

The masonry dam across the Potomac for the new water- 
supply of Washington was completed in August, 1886. It 
is 2,877 feet long and 4 to 20 feet high. The tun- 
nel excavation has beencompleted, and the masonry lining 
finished for 8,767 feet, leaving 11,929 feet, nearly all of 
which must be lined. This increase in the quantity of 
lining requires an increase of $320,000 in the estimates for 
completing the work. 

There have been 5,314,c00 cubic yards of material ex- 
cavated and deposited upon the Potomac Flats, thus rais- 
ing 461 acres of marsh to a height of 4 to 10 feet above 
mean low tide. The cost thus far was $985,841, and 
the cost of completing the improvement is estimated at 
$1,441,365. 

A 12-inch breech-loading rifled cast-iron mortar, hooped 
with steel has been completed and tested. With a charge 
of 65 pounds of hexagonal powder and a shell of 625 
pounds, and an elevation of 4§ degrees, a range of 9,385 
yards was obtained, and still better results are obtained 
with brown prismatic powder of American manufacture. 

The test of the 8-inch breech-loading steel rifled gun 
has progressed; 102 rounds have been fired with charges 
up to 113 pounds of brown pcewder and shot as high as 
302 pounds weight. The highest pressure reached in the 
chamber exceeded 40,000 pounds per square inch, and after 
the one-hundreth round no appreciable enlargement and 
no erosion were perceptible. The ballistic result exceeds 
that of any published result from guns of like calibre. 

At 3,000 yards, the centres of all shot-holes were con- 
tained in a circle 6% feet in diameter. 

The forgings for one 8-inch and one 10-inch B. L. steel 
rifle have been received and accepted. Those for the 8-inch 
were from the Midvale Steel-Works, the jacket and tube 
forgings being the largest steel forgings yet made in this 
country. This result was reached by them only after re- 
peated failures, owing to inadequacy of plant, but there 
will be less difficulty in the future. 

The forged hoops tor the 10-inch gun were made by the 
Cambria lron-Works, and the high standard of excellence 
demanded by the specifications were fully complied with. 

The jacket, tube, and trunnion-hoop for this were pro- 
cured from Joseph Whitworth & Co., of Manchester, 
England. 

The need of enlarged appropriations for heavy ordnance 
is dwelt upon, also of a more thorough drill of the men 
in this branch of the service. 

The gauging of the lower Mississippi is likely to be 
intermitted unless the appropriations for it be regularly 
made. 

The dynamite torpedo-gun is favorably mentioned, also 
an electric fuse by which the shell may be ignited through 
contact with salt water. 

The Signal Service is mentioned favorably, and atten- 
tion called to the fact that it bas become so far a scientific 
institution, that it is better to continue it as such and omit 
all military instruction. The Army has ceased to rely 
upon it, and now provides its own instruction in military 
signaling. It has been hampered in its proper work through 
insufficient appropriations. 


A HUGE HYDRAULIC LIFT. 


THE existing water communication between the Bristol 
Channel and Worcester by means of the Gloucester and 
Berkeley Ship Canal and the canalized River Severn be- 
tween Gloucester and Worcester is navigable for vessels 
carrying two hundred tons, so that the necessary improve- 
ments to enable vessels of that class to navigate to Bir- 
mingham are upon the Worcester Canal about twenty nine 
miles in length only. The total lift from the River Severn 
at Worcester to the summit level at Birmingham is about 
425 feet; and this, the London Engineer says, is proposed 
to be accomplished by twelve locks of 14 feet litt each, 
and by a hydraulic machine with a lift of 257 feet. 
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THE RERLIN METROPOLITAN RAILWAY. 
No. II. 
(Continued from page 150.) 

The Foundations.—Good sharp sand was encountered 
within a few metres of the surface, excepting in a few 
exceptional locations which were originally old water- 
courses and where the sharp sand was encountered at 
greater and very variable and irregular depth with over- 
lying strata of peat. The depth of foundation was 
fixed at a level of .about 10 metres below the level 
of the rails, and of the total length of 7,964 metres 
of viaduct structure 4,593 metres are founded on 
masonry direct, 773 are founded on masonry between 
sheet-piling. 4,406 metres are founded on concrete be- 
tween sheet-piling, 633 metres are sunk to a lower level 
and founded on masonry direct, and §59 metres are 
founded on piles. 

The Piers.—Vhe piers were divided into abutments, 
intermediate piers, and cluster piers. The abutments vary 
extremely, as almost every street crossing showed a differ- 
ent ground plan, and the different styles of superstructure 
required different treatment in the development of the 
masonry of those piers. The intermediate piers were very 
uniform in their construction and generally of a trape- 
zoidical form and normal to the line of the road. The 
cluster piers were arranged at every fourth or sixth arch. 

Arches.—The arches were generally of 12 metres 
span, 214 metres rise, 55 centimetres thickness, and 
curved to a radius of 83/ metres. Their ground plan was 
almost invariably rectangular. Oblique arches were re- 
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sorted to in a few isolated cases only. On top the arches 
had a course of hollow brick-work carefully arranged for 
drainage and air circulation. The drainage was carried 
off through the centre of the piers. All arched masonry 
was covered with a water-proof layer, generally a prepara- 
tion of felt and asphaltum specially manufactured for this 
purpose. 

On top of the arched masonry the viaduct was 
finished with low retaining-walls on either side, which 
served to confine the materials of the road-bed 
andl to support the coping on which a railing is 
erected. The latter varies greatly in style according to 
the section of the city through which the viaduct passes. 
The road-bed consisted originally of sand at the bottom 
and gravel on top, with iron ties bedded into it. The 
layer of sand at the bottom has not worked well on account 
of retaining too much moisture. 

Materials.—The masonry of the foundations and of 
the piers and arches was of brick laid in hydraulic 
cement. The masonry was carried up plain, with 
little altempt at ornamentation, and only at street cross- 
ings of where the viaduct ran parallel to a street for some 
distance the architectural appearance of the structure was 
improved by stone trimmings, cornices, and recessing of 
the masonry. 

Bridves.—The River Spree is crossed three times, the 
canal twice, andacanal-basin once. Of these six bridges, 
two are entirely built of stone ; the others are built of stone 
piers and iron superstructure. 

The first Spree crossing, which is on a curve of 300 
metres radius, is built entirely of stone; it has two open- 
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ings of 18 metres, measured at right angles ; the arches are 
each built of 11 concentric rings of masonry, eight of 
which carry the four tracks. The separate rings of ma- 
sonry are carefully and substantially anchored to each 
other with heavy iron anchors built in the masonry. 

The bridge, inclusive of the two three-cornered land 
piers, covers a surface of 1,300 square metres, contains 
7,040 cubic metres of masonry, inclusive of concrete 
foundations, and cost complete 250,000M. (493M. a square 
metre). The other stone bridge crosses the canal at right 
angles and has one opening of 24 metres. It is a flat, 
circular-arched bridge, covers a ground surface of 500 
square metres, contains 2.850 cubic metres of masonry, 
inclusive of the concrete foundations, and cost 110,000M. 
complete, or 222M. per square metre. Of the four iron 
bridges, one is an iron arched bridge crossing the Spree. 
It has a clear opening of 4.15 metres and two adjoining 
street crossings of 15.05 and 1g metres respectively, clear 
width, with a row of columns upon each of the curb lines. 
The arched bridge trusses are arranged in pairs, two for 
each track. It covers 1,560 square metres surface, con- 
tains 890,300 kilograms of iron, and cost complete 
410,000M., or 264M. per square metre. The next is the 
bridge over the canal-basin ; it is the largest bridge on the 
line. It has five openings of approximately 29 metres 
clear span. The piers were limited in size by the authori- 
ties on account of the valuable water-space, and were 
founded on piles, each pile being loaded with 20 tons 
and the masonry of the foundations loaded with 
30,800 kilograms per square metre. The _ piers 
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BRIDGE OVER* THE SPREE. 





BRIDGE OVER A CANAL. 


lava, 
The iron superstruc- 
ture consists of two main trusses for each track, with 
parallel cords, single triangular web system, and riveted 


are built of brick-work, dressed with basalt 


which reaches down to low water. 


joints, with transverse girders at ‘each panel point. The 
longitudinal stringers resting on the transverse girder 
are trough-shaped and filled with gravel, in which the 
rail-carriers are bedded. The weight of the entire super- 
structure amounted to 851,850 kilos. The surface covered 
by the bridge is 2,800 square metres; the total cost of 
the bridge, including foundations and masonry, 498,000 
marks, or 168 marks per square metre. 

The Spree crossing at Bellevue crosses the river at an 
angle of 45 degrees; it has three openings of about 17 
metres inthe clear. The superstructure consists of four 
main girders, one under the centre of each of the four 
tracks. They are single intersection lattice girders of 2.8 
metres depth and 3.7 metres panel distance. They carry 
the transverse girders upon the upper chord at the panel 
points, so arranged and braced as to divide the superstruc- 
ture longitudinally into two parallel bridges, carrying two 
tracks each. The piers are built of masonry, with foun- 
dations carried to considerable depth and founded on 
concrete. The total weight of the superstructure is 
384,200 kilos. ‘Lhe bridge covers a surface of 1,202 
square metres. The total cost of the bridge is 225,950 
marks, or 176 marks per square metre. 

The bridge over the Kupfergraben has two spans of 
26% metres each. The iron superstructure consists of 
two hinged arched girders for each track, 23g metres deep 
and spaced 2.03 metres apart, carrying the tracks on 
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iron floor-beams. The weight of the superstructure js 
275,700 kilos ; the total cost of the bridge 199,200 marks, 
or 187 marks per square metre. 

THE ROAD; SIGNALS. 

The roadway is built on the Haarmann system, which 
is So generally used upon German railroads. The rail is of 
steel of the Vignole type, 164 feet long, and weighing 60 
pounds tothe yard. It rests on a stringer stamped from 
a metallic plate, which is one foot wide at the base, and 
2'4 inches. high. This stringer is completely imbedded 
inthe ballast. The rails are fastened to the stringers by 
bolts and fastened together by cross-ties. 

Moving trains are protected by the block system in 
general use upon the German railways. The signals con. 
sist of semaphores with movable arms, and are of the Sie. 
mens system. 


TRACTION, ROLLING STOCK, MOVEMENT OF TRAINS. 

The locomotives in use upon the local service of the 
Metropolitan Railway are provided with a tender and 
have four wheels coupled. Two types differing very little 
from each other are used. 

The oldest have a weight of forty tons, equally distrib- 
uted upon three axles. They are provided with a con- 
denser, and with an arrangement of the fire-box, and an 
exhaust which avoids the production of smoke or escape 
of steam. 

The engines mure recently put into service weigh thirty- 
six tons. They have no condenser, experience having 
proven that no inconvenience arises from allowing the 
steam to escape while traversing the city. 
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The tuel used consists of briquettes, which produce 
very little smoke. 

The trains consist only of second and third class 
carriages. There are n> vans; and a guarantee against 
accident is granted only for one reserved compartment at 
the head of the train. 

All of the trains are provided with a continuous com- 
pressed-air brake of the Carpenter system. 

For the local traffic the trains are run during the week 
at ten minutes intervals in each direction from five o'clock 
in the morning to midnight. On Sundays and holidays 
they are run under five minutes headway. The minimum 
number of cars ina train is 8, the average weight 11} 
tons. 

The cars are compartment cars, and mounted on two 
axles 4.6 metres apart. The second class cars have four 
compartments ; the third-class cars have five, each for 
ten persons. The running time of express trains making 
three stoppages only is from 34 to 37 minutes; at the 
terminals trains stop six minutes; the running time of 
locals between end stations is 45 minutes. 

The stops at the stations average thirty seconds each: 
and the average speed of the local traffic is about fourteen 
miles per hour, including stops and slow running. A 
parcel post has not been established yet but is in contem- 
plation. The trains are accompanied by a conductor only. 
who gives the signal for the departure of the train witha 
conductor's whistle. Only passengers provided with 
tickets are allowed to enter upon the platforms, where the 
tickets are punched by a guard. They must then be 
preserved by the passenger during the ride, and handed to 


1888 


THE ENGINEERING AND BUILDING RECORD. 





a ticket-taker at the station at which 
leaves the train. 


EXPeNSES ; RECEIPTS. 


the passenger 


As we have already had occasion to state, it is the Prus- 
sian Government that constructed the Metropolitan 
Railway. 

The figures given as the total first cost of construction 
are divided as follows : 

Right of way, $8,377,362; construction, $9,482,868. 
‘Total expenses, $17,870,230. 

The actual annual expenses amount to about $868,200. 
The receipts, deducting the traffic derived from the trunk 
lines, amount to $772,000. It is therefore from the re- 
ceipts of the trunk lines, all of which belong to the State, 
that the deficit of $96,200, as well as the interest on the 
the capital sunk in the construction, rust be made up. 

Although the financial condition of the Metropolitan was 
crippled at the outset it is nevertheless improving. More 
could not be expected of a line which, at the time of its 
construction, and while the necessities of Berlin traffic 
required no such exploitation, presented only a strategic 
interest. 

The construction of the railroad began in the fall of 
1875, with the construction of some portions of the via- 
duct. Work, however, progressed slowly and had to stop 
entirely at intervals, on account of delays in acquiring the 
right of way, and because of the determination of the 
alignment, which in many essentials could not be con- 
cluded until the following year. At theclose of 1877 only 
g{7 metres of viaduct and the embankments and retaining 
walls at each end were completed and 950 additional yards 
of viaduct were in progress of construction. During this 
period of 2 years less than 47,000 cubic metres of ma- 
sonry were completed. Construction was pushed, how- 
ever, in 1878, when 2,800 lineal metres of viaduct were 
finished, and 1,200 additienal metres were in progress of 
construction. Also the two masonry bridges were nearly 
completed, and the foundations for two depots were com- 
menced. The amount of masonry put up in that vear 
amounted to more than 102,000 cubic metres. In 1879, 
1,100 metres of viaduct, with two stone bridges, the piers 
of the bridge over the canal and the basin, and of one of 
the Spree bridges were finished ; also the superstructure of 
one of the stations. In 1880 the remaining portions of 
the viaduct and the foundations of nearly all of the re- 
maining stations were commenced and nearly finished ; 
and some of the iron-work was put up. The rest of the 
work, the finishing of the stations, the erection of the 
depots, the iron-work of the bridges and street crossings, 
the ballasting of the road-beds, and the finishing of all 
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superstructures were so nearly finished at the close of the 
year 1881, that the road could be opened for local traffic 
on February, 1882. During 1882 all work was finished ; 
the road was opened for through trafic May 15, 1882. 
The cost of the whole road of a lengthof 12,145 metres, 
inclusive of the embankment approaches at each end, was 
75,085,000 marks. Of this amount the cost of construc- 
tion was 39,086,000 marks, and the cost of the right of 
way, 35,199,000 marks, leaving property on hand and not 
wanted, valued at 8,000,000 marks. Most of the con- 
struction work was done by contract. 


(To BE CONTINUED.) 
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CROSS SECTION, LEHRTER DEPOT. 











THE EIFFEL TOWER. 


THE 1,000-foot tower in connection with the French 
Exhibition of 1889, and known by the name of the 
designer and constructor as Eiffel’s tower, has now 
reached the height of 179 feet. The four arches of the 
base are now joined, and the great platform for the 
rooms of the first stage is about to be constructed, so that 
the work has passed the most laborious stage. Most of 
the construction will now proceed from the interior.— 
Engineer. 
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SOME DETAILS OF WATER-WORKS CON- 
STRUCTION, 


No. VII. 


(Continued trom page 88.) 


BY WILLIAM R. BILLINGS, C. E., 


Superintendent of Water-Works, Taunton, Mass. 
TAPPING, 


THE regulation wiped-joint is one of the awful mysteries 
of the plumber’s craft, and a description of its making would 
avail but little. It is the plumber’s shibboleth, and if one 
of the trade can be found who will admit that any other 
joint is its equal he may be counted as one out of many. 
It is not to be denied that in many instances nothing can 
equal in appearance and fitness a well-wiped joint, and a 
thorough workman certainly knows how to make one; but 
a well-made cup-joint is equally strong—perhaps stronger— 
does not require a tenth part of the solder, and is made 
more quickly ard with less practice. 

A cup-joint is shown in Fig. 20, and is made by expand- 
ing the end of the lead pipe with a properly shaped plug, 
scraping the inside of the cup witha jack-knife to givea 


THAGRAM -Sriowinc CONSTRUCT ON 
OF (SLOWER AND LAMP AS MADE AND 
USED By - A-H-Sauistury Assi: Surt- 

“LAWRENCE WATER WORM: 
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For heating Mr Brackett uses, or did use, a sweating- 
iron, and so did the writer until Mr. Ilenry W. Rogers, 
formerly Superintendent of the Lawrence Water-Works, 
introduced a blow pipe and air-pump apparatus 
which is s great improvement in speed and convenience 
over a pair of hot irons 

The air-pump and the blow-pipe or lamp are shown in 
Fig. 21. A jet of water, whose size may vary with 
the pressure under which it is to b2 used and the 
work to be done, from ;-inch to \-inch, induces a cur- 
rent of air to enter the tee, and water and air together 
enter the separating chamber © made of 2-inch brass or 
iron pipe. The water flows off through the trap or bent 
pipe to waste and the air through the smaller pipe to 
the Jamp or blow-pipe. When the apparatus is in oper- 
ation the vutlet for the air is so small that air accumulates 
in the separating chamber and forces the water down 
below the top of the trap a distance depending on the 
special conditions which exist in any given case ; and the 
pressure under which the air accumulates is measured by 
the difference between the heiyhts of the two water-col- 
umns inC Band T B. The lamp is a Bunsen burner and 
the quantity of air from the pump, and of common gas from 
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FIGURE 21. 


surface of clean metal, dropping a soldering nut or tail- 
piece, pioperly tinned, into the cup, heating the whole 
joint by some appropriate method, and finally by filling 
the thin annular space between the cup and the tinned 
brass casting with melted solder. If these details are 
properly executed a perfect joint isthe result. The writer 
has had several of these joints sawn in two and the bond 
is then seen to be perfect. 

This joint was brought to the writer’s attention by Mr. 
Dexter Brackett, Assistant Engineer of the Boston Water- 
Works, and a study of the method and its results will 
show that this is not a ‘‘tinker’s joint,” for it is used in 
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aconvenient jet, may be so regulated as to producea 
flame hot enough tc make_a bit of chalk glow like 
acalcium light. In fact there isan excessof heat for 
jointemaking, purposes and a little experience will be re- 
quired to prevent one from getting the metals so hot as to 
cause the solder to run through. 

A very convenient form to use the solder is that given 
by drawing the common sticks into wire, about \%-inch in 
diameter. Wire solder has been for sale at a high price, 
and a large consumer would find it cheaper to build a 
small mill and draw the wire for himself than to pay 25 
cents per pound. 
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FIGURE 22. 


Boston, Lawrence, New Bedford, and Taunton by the 
water departments of those cities, who have no sort of 
reason for using any methods or materials but the best. 

The only portions of the process of cup-joint making 
which call for special mention are the method of heating 
the joint and the kind of solder to be used. 

We should note in passing, however, that while the 
plug is being driven to form the cup, the end of the lead 
pipe should be firmly held in a vise between two cast- 
iron half-round clamps that are cut out to correspond 
with the outside shape of the cup. When under these 
circumstances the plug is driven home, the lead forming 
the walls of the cup is compressed, and anything like a 
blister or defect has a chance of being closed. 


There seem to be no standard weights for the various 
sizes of lead pipe, and an examination of a ‘' Table show- 
ing weights of lead service-pipes used in various cities,” 


| which was compiled by Mr. William B. Sherman, of Prov- 


| idence, R. I., as an appendix to Mr. Richards’ paper | 
| before referred to, will show more clearly than anythin 


g 
else the'absence of uniformity. 


For any but excessive pressures, exceeding 150 pounds 
per square inch, the following weights will be found 
sufficient : 





S‘ze Inches 
Weight per foot. ... Hounds 
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TAPPING WROUGHT-IRON MAINS. 


There are more different methods of tapping cement. 
lined or coated wrought-iron pipe of any sort than of 
tapping cast-iron mains. Cast iron is seldom less than 
half an inch in thickness, but with wrcught-iron the actual 
thickness of metal is one quarter of an inch or less, and it 
is evident that such different conditions call for different 
treatment. Figure 22 shows in section the apparatus used 
for tapping wrought-iron kalamein pipe, used by Mr, 
Frank E. Hall, Superintendent of the Quincy, Mass, 
Water Co., and to whom I am indebted for a drawing of 
the machine. A packing of sheet-lead is put between the 
clamp and the pipe at the point to be drilled, and if 
tightness is not secured by screwing the nuts down hard, 
the lead can becalked up. 

With cement-lined pipe a similar clamp may be used, 
and such a clamp is a regular article of trade. A corpora. 
tion cock may, however, be soldered or wiped directly on 
to the wrought-iron pipe without any clamp, and this is 
now the practice in many places. A small portion of the 
outside coating of cement is carefully broken away, the 
ptpe is thoroughly cleaned and tinned, the cock is then 
attached to the main by soldering with an ordinary iron, or 
by wiping, and then with an arrangement similar to that 
shown in Fig. 22 a hole is drilled, passing the drill through 
the opened cock. After perforation the drill is withdrawn 
just far enough to allow the tapper to close the cock, and 
then the tapping apparatus is removed, the stuffing-box at 
P having kept the water back during the opera- 
tion. Any convenient form of drill may be used, but Fig. 
20 shows the form used at Plymouth, Mass. 
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SERVICE-BOXES. 


Considerable ingenuity has been expended in efforts 
to devise a cheap and satisfactory service-box. Wood 
was, naturally enough, one of the first materials to be 
chosen, and scored at first an apparent success when the 
stock was kyanized, but even if the preserving process 
proved to be in some cases successful, the frost made 
stumbling-biocks of the boxes by throwing them above 
the sidewalk level. Combinations of drain pipe, light and 
heavy castings, and wrought-iron pipe with cast-iron 
bases might be described, but none of them, so far as the 
writer can judge, are any better, if as good as a simple 
cast-iron box in two principal parts sliding, telescope 
fashion, one insi le of the other. The extension shut-off 
boxes, well known to the trade, give entire satisfaction, 
and at the price at which they are now offered it will hardly 

y for any one to design a new pattern for any but spe- 
cial cases. 
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METERS. 

Of making many meters there has been no end, and 
much experience with with some of them is a weariness to 
the flesh. Of the six hundred or more that have been 
patented, six or less have come to any extensive use in 
this country, but in the value of that half dozen the writer 
has an abiding faith. 

The important points in setting a meter are perfect 
protection against freezing, a firm support, accessibility, 
and in some cases protection -gainst meddlesome fingers. 
Too much care cannot be exercised in the first of these 
points, for a frozen meter is worth its weight in junk only, 
as arule, and meters have been known to freeze in cellars 
in which the potatoes (so the owner said) never froze. If 
a house is to be metered, and the cellar is without a fur- 
nace, the safest place for the meter is just below the cellar 
bottom, and if the ground is too wet to allow this, and 
draining the cellar is out of the question, then a tight 
double box, with a 2-inch air-space, affords the next best 
protection. | 

Even if a house is not to be metered, it often is wise to 
enter the service-pipe from the street below the cellar bot- 
tom, as this affords protection to the pipe and secures 
cooler water in summer. In some cases the only place for 
ameter is in a driveway, a sidewalk, or a lawn, and in 
such cases a brick wall with a cast-iron cover, the whole 
costing nearly $25, offers the best arrangement, as shown 
in Fig. 23. 

Meters should be well supported, either by a hanging 
shelf or a brick pier if one wishes to avoid all chance of 
springing the joints or the shell of a meter. 

With lead pipe there is, of course, not the chance to 
hang the meter by the pipe that there is when iron or brass 
is used. It is quite important that a meter he so con- 
structed as to have the inlet and outlet in the same line, 
for the best have to come out once in a while for repairs 
or cleaning, and then, with proper construction, a piece 
of pipe may take the place of the me-er, with no inconve- 
nience to the consumer. 
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ELECTRICITY FOR STREET-RAILWAYS.* 


W. H. PREECE, F. R. S. 


THERE are few people who know that the number of 

orses required to work a tramway is I2 per car. My 
figures are taken from Manchester, where there is one of 
the best-worked systems of tramways that we have in this 
country. ‘There every car requires 12 horses to work it; 
the life of acar horse on those tramways is only four years. 
Working tramways in the north, wherever there are heavy 

radients, is really cruelty to animals. We know that a 

orse can only do a horse’s work ; there are some men who 
can do a good deal more than an ordinary man’s work, but 
we rarely should expect any man to do more than five or 
six men’s work. But these tramway horses are absolutely 
frequently called upon to do-eight or ten times more than 
nature has constructed them to do, and it is no wonder 
that their life is so very short. This remarkable fact comes 
out in dealing with horses from a pure matter-of-fact point 
of view. If we work a tram-car by electricity by means of 
batteries placed in the car, taking the price of horseflesh 
and the price of batteries per ton, the cost is exactly the 
same—it requires a ton-and-a-half of horseflesh, it re- 
quires a ton.and-a-half of batteries to werk a car. The 
life, as IT stated, of a car horse is four years; the life of a 
battery is four years. A horse will hardly do more than 
thirty miles a day ; a battery will carry acar forsixty miles 
a day, and, in fact, when we remember that for the price 
of two horses, for the life of two horses, we can work tram- 
cars by means of electricity, then when you think that it 
takes twelve horses, the mere question of £ s. da. will carry 
the day. There is not the slightest doubt that, when the 
matter is properly and thoroughly worked out in a prac- 
tical manner, batteries can and will work tramways, and 
the day is not far distant when all our tramways in and 
about London will be worked by means of batteries, and 
the poor horses relegated to duties for waich they are 
better fitted. 


TABLE OF STREET RAILWAYS OPERATED BY ELECTRICITY. 


® 
Taken from the Electrician and Electrical Engineer.* 





Electric Tramways in America. 


























Town, Ling. Conductors. Lergth, miles. System. | Power 
Appleton, Wis..... ..-|Appleton Flectree Street Ry.............05- Overhead. 4% Van Depoele, 5 motor cars. 
Asbury Park, N. J....(dea Shore Electric Ry.........000 ee ee oe 4 Daft. 
Bale‘mere, 4d... s.e0e Union Passenger Ry, Company. ..... .... oe ee ee Daft, sn ee ees 
Bellevue. Fa: acisas> |eeoiiaiecseaee creed stsneeeinde VSG. wees lll aGks be Whcaeeaian Te ete Seiten eee “ae gud 2 UE tacSe cb 
Binzhamson, N. Y..../Washington St. and State Asylum Electric Ry Overhead. 54 Van Depoele. se. eats 
Denver, Col.... .. .-/Denver Tramway Company ...... ceceecens Condutt. 4 Short-Nesmith Series. =| w.. 
Detroit, Mich weeeeee|Detrot Etectric Ry. Company.......... 008 Overhead. 2 Van Depocle, 4 motors cars, !.... 2... 
Seesia'eth Highland Park Ry. Company.......... see. 3 a a “ "e 
Gratiot, Mich .... .. Gratiot Flectnc Ry. Conaay 4a! Eeeae eee ee Nectar arps ad 3 motor cal. |........ 
Ithaca, N. Y... .. .. {Ithaca street Ry. Company... ......... .. in a ood Ole SS ean 
Kansas City, Mo.. iene Kansas City Electric Ry. company Cpa. Be wishin Co et DPA eee we [Keeory,. j= — — — § Jovecseee 
Lima, UO... 26. wseees lima Street Ry. Motor and Powcr Sepeey Overhead. 6% Van Depoele, 7 motor cars. |.... ... 
Los Angeles, Cal, Los Angeles Electric Ry. Company... = 5 Datt, ¢motor cars, 
Mansfield, U....... Ridetiaeentae tame senate « Staeaueught maven «waco agin as caus Pes RE Sa natamaee nace Daft. 
Montgomery, aAla..... Capital City Electric Street Ry. Company.. = x1 Van Depoele, 2. motorcars. |....... 
Port Huron, Mich... |Port Huron Electric Ry. Company.. ....... re 2% = 2 Re ONE Wl ated 
Richmond, Va ....... R.chmond Union Passenger Ry............ ares a rene one Sprague motors ~~ j......4.. 
St. Catherine’ Bs Ont exits a: Sacucen saveianese eens. Seaton oe * 6 Van epoele. | .. ce. 
cranton, Va ....... Scranton Suburban Ry. Company. ......... = 2\% Van Depoele, 3 motorcars, |........ 
Wichita, Kan ... . .|/Wich'ta Kiverside and Suburban Ry. Cu... : 4 ne G2 et ET eeweedds 
Windsor, Can.. ..... Windsor ard Walkerville Flectiic Ry. Co... = 14 s 1 <r we SWieaiies “aaa 
Woonsocket, R. 1. -.| Woonsocket Strect Ry. Company........... Peed isla Paina: atatitks a! alana oaand e304 winitey desta am teaahe: | macy laste 
On the Continent , 
i 
Amsterdam .......05. Cortverloren Park.......c000 cece ccencncucs Overhead | m \Siemens. Steam 
Berlin.. .... ........|Lichtertelde (Berlin-Anhalt Ry.)..... ..... Rails. 1.6 " ‘ 
Brussels... ..... .... DR WAY Sy oc 6h ds Ce 5 wih ha A OO ACR Nil. | Suet. Wee Aika dune Accuniulators (Julien). s 
¢: fanlesteav are: ../Spandauer Rock....... cccceceesee ce seeee Overhead. pea “adh ay Siemens, os 
Cologne... ...- 00. cel Tramways...  ..cc cece ee cee reece eee neee Nil. | ewes E. P. S. Accumulators|........ 
. (Huber). 
Frank fort-on-Main...|Frankfort to Offenbach Ry..... .......... Overhead. 4.t Siemens. steam 
Hamburg .. . ..0....]/Tramways... wcccccssccccccsecs cocecees Nik || ieee Ses E. fa S.  Accumulators;........ 
(Huber). 
Hohenzoliern........ |Hohenzollern Colliery (Upper Silesia)....... Overhead. Siemeus. 5 
Vienna. oe dew awa od Moediing-Hinterbruel (Austr'an Southero Ry) * ar 
Zankerode.......-..-.|Zankerode Mines, Saxony.... ... beds eae ae =e A " ‘ 
In Great Britain. 
Blackpool ........... Blackpool eon ae ea re Buried central rail. 2 Uolroyd Smtth, Steam. 
Bnghtun... .....-.-../Brighton Beach .. ..0 oo... eee eees ie Rails. I olk. Gas. 
me yb dulee - .. {Brighton and Shoreham Tramway.. Nal. 4 E lectrie Traction Syndicate |Steam. 
ccumulators. 
Glynde..... ...----s- Glynde Clay Pits... .........2ese0 see ceeeee Open. : Pie. ol 
Londen... .....6.--6- North Metropolitan T ramways (Stratiord and 
Manor-park) 6... cee eee eset enone ee _ _Nil, 7 Elieson (Accumulators.) Ni 
Newry....0 scccoee os Bessbrook and Newry ....... ....... Seine Raised central rail. 3\% Hopkinson. Water. 
Portrush.... .c.eeee: Portrush and Bushmills.............00..205. Raised side rail. oy, Summers, - 
Rya-, 1. Wiese seces Ryde Fier . ieiisie BE Take. iva elt Rails. Siemens. Gas. 








* From a lecture on “the Application of Electricity to Lighting and Working,”’ 





——— 





=a in the Journal of the Society of Arts. 
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THE FLOW OF AIR IN PIPE-SEWERS AND 
ITS EFFCT ON TRAPS AT THE FOOT 
OF SOIL-PIPES, 


WE have received a copy of the printed evidence sub- 
mitted in the case of the Drainage Construction Company 
vs. the city of Chelsea, Mass., in the Circuit Court of the 
United States in Equity. The Drainage Construction 
Company is practically Colonel George E. Waring, and 
the suit isto prevent the city from using automatic flush- 
tanks in connection with a system of pipe-sewers. The 
city purchased some Field flush-tanks, and the question at 
issue is its liability for royalty in using them in connection 
with a system of sewers alleged to infringe a patent of 
Colonel Waring’s. The suit is not yet concluded, but the 
following testimony of William E. McClintock, the Engi- 
neer of the city, in which he gives an account of the obser- 
vations made by him on the system of sewers, is of interest, 
aside from the merits of the suit. He found that there 
was an almost constant current of air through the sewers 
varying from one to four feet per seccnd. Generally, the 
air-current is opposed in direction to that of the water- 
current, though there is a constant but very slight flow of 
the air just at the surface of the water in the same direc- 
tion with the water. The discharge of a flush-tank causes 
the air to flow down the sewer witha velocity of fron two 
to four feet per second for from 35 to 100 seconds. The 
effect cf the flush on the air is lost in about 300 feet of 
the same. 

Mr. McClintock savs: 

‘‘T have made a series of experiments dated December 
6, 1886, as follows, to show the action on the water in a 
trap attached to a q4-inch pipe branching into a 6-inch pipe, 
with a current of air through the larger pipe. 

‘* The apparatus consisted of a length of 6-inch tin pipe 
about 28 inches long ; trom this led a q-inch pipe, with an 
offset in it, making a water-seal one and a half inches deep. 
A slot cut through the side of the trap, covered with glass, 
having a scale measuring sixteenth of an inch marked on 
its surface, enabled observations to be made on the surface 
of the water in the trap. 

** The observations were made at the Magee Furnace 
Company’s foundry, using the furnace-blast for getting a 
movement of the air. 

‘* The apparatus used consisted of two pipes and a trap, 
as above described ; this was connected with the air-blast 
by means of a q-inch pipe tapped into a cap on the main 
blast-pipe, enlarging to a 6-inch pipe; in the supply was 
aslide to regulate the amount of air furnished to the 6-inch 
pipe. 

‘\First—The trap was filled with water, a full blast was 
then turned on equal to 33% feet per second. The effect 
of this blast was only felt in the tremor of pipes aud slight 
spilling of the water. 

‘* There wasa lowering of the surface of trap.water of 
about one-sixteenth inch on the side away from the large 


pipe. 

** The velocity of the air through the pipe was varied to 
Puree suas acess e Glee veer eeeees, Shes &l4 feet per second. 
SeCoHd (2. five itecicia acoleseuerien awe ms ‘8 _ 

Third... IQs ae 
COUN ic raceb sce bow, emit beetek 16,4 °° oF 
Filth sce food et -eis HeseGined: Monies) 224“ " 
Sixthicacsicmatiavietenenaes: Sask 25 7 . 
Seventies 400 Veiseee ieee ian 2735 °° = 


‘During the above trials no change was observed in the 
surface of the trap-water. 

‘* Second—T he water was removed from the trap, leaving 
a clear opening through the pipe. Trials were next made 
to ascertain if the flow of air through the 6-inch pipe im- 
duced a flow through the 4-inch pipe. 

** Velocity taken at the end of the 6-inch pipe and at the 
outer end of trap-pipe with the same velocity, in 6-inch 
pipe at each observation : 

(a) Melcey at end of 6-inch Pipe. 


ae ee 6 


1.6 feet per second. 


4 (6-5 O28. 
(8) “ “ 6 we Rceeageae oe = 
a a 4 CB ~ ledesa y oo * 4 
(c) se ae 6 at tecceeget * ee 
? “4 ae apa Bialese o.o “ _ 
(d) a“ ae 6 Bnet ts 5.7 ee de 
2 s 4 . . we 6. mt 3 
(e) ot ae 6 Oe neater 7.7 be as 
66 ee 4 «6 .2.8 oe “ 
iit HO AG OE, outta ta2 % * 
ee aé 4 +6 -+@- 5 46 os 


‘It will be seen by the above that there is no induced 
current of airin the trap-pipe until the velocity in the 
6-inch pipe reaches between 41 feet per second and 5.7 
feet per second, then the sir passes through the trap-pipe 
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with a velocity about one-third to one-half as fast as the 
air in the 6-inch pipe. 

**These experiments were not made upon the sewer itself, 
but upon an apparatus constructed for the purpose. 

‘** Int. 99. Did you make anv experiments with the same 
apparatus to show the effect of the pressure of a current of 
air moving through the pipe representing the sewer, in 
forcing the water out of the trap? If so, will you produce 
the record of such experiments as a part of this answer? 

‘‘Ans. I made experiments, of which the following is 
the record : 

‘* DECEMBER IT, 1886. 

‘* Experiments at Magee’s Foundry, Chelsea, to deter- 
mine the action of the pressure of air moving at different 
velocities on a body of water in a q-inch trap, such as is 
used in the Prattville sewers : 

‘‘ The apparatus used tor the trial consists of a piece of 
6-inch pipe; leading out of this is a 4-inch pipe with a 
trap having a water-seal of 13f inches. This is placed in 
such a position as to receive the air from the blast-pipe of 
fan, the same being regulated by a slide so as to give dif- 
ferent velocities through the pipe. 

‘* The end of the 6-inch pipe was placed 14 inches from 
the end of the blast-pipe, making a break in the pipe of 14 
inches, which is three inches in diameter, enlarging to 
six inches. 

‘‘A slot in the side of the trap, in which was set a piece 
of glass, enabled the surface of the trap-water to be ob- 
served. 

‘* The air was first allowed to pass through the 6-inch 
pipe, the velocity being measured by meter; the cap was 
then placed over the end of the 6-inch pipe, the air being 
pressed back on the surface of the trap water by its own 
velocity alone; the height of the trap-water was then 
observed, the difference between the reading before and 
after the cap was put on being caused by the action of the 
air and varving with the velocity of the air. 

‘‘ The following table gives the results of the above 
trials. 

‘“ The results are an approximate of the true results, 
and are close enough to judge what the effect of a current 
of air flowing through a sewer will have on the water in a 
trap. The trap is full when the reading on the side 
gauge is 20; the divisions on gauge are sixteenths of an 
inch. 


Table showing the effect of pressure of air at different 
velocities on the water ina trap. 


Velocity of air in 6-inch 
pipe. 
2.55 feet per second ............ oo sixteent*s of inch. 
3.20 *  aaieeled So as I * s 

3-58 
4-58 - ae eT eee - = 
8.17 . 
10.50 
10.92 
11.25 
12.33 
15.00 
28.33 
29.17 
33-17 
Pall Blast csccniina coecsccceeeese 28 " ae 


Column of water supported 
oy air. 


eoee #8 wes ooe 


seus epee eeans 





‘In the above observations there is a chance for a 
slight discrepancy, owing to a variation in the velocity of 
the air between the time of placing the cap over the 6-inch 
pipe and the reading of gauge on trap. 

‘*This would account for the small readings opposite 
the 8th, oth, and roth readings. A series of readings 
would give a mean value that would eliminate the appar- 
ent error.” 





BENEFIT CONFERRED BY RIVER AND HAR- 
BOR WORK. 


THE advantages following the improvement of water- 
ways in the State of North Carolina are set forth by Capt. 
W. H. Bixby, Corps of Engineers, U. S. Army, in a 
recent letter to the Wilmington AZessenger, from which 
we quote: 

‘*Few people realize the advantageous commercial, 
agricultural, and colonizing effects produced by the Gov- 
ernmental improvement of rivers and harbors of the United 
States, and especially of the South Atlantic and Gulf 
States. 

‘** The rivers and creeks of the South Atlantic and Gulf 
States are, as a rule, streams of gentle slope, considerable 


length, and moderate depth, obstructed mainly by sunken 
logs, snags, and fallen or overhanging trees. Were these 
latter obstructions thoroughly removed (usually readily 
done at a comparatively small cost) these rivers and creeks 
would at once appear in their new role of natural and 
economical navigable waterways, similar to and rivaling 
the artificial and more expensive canals of the Northen 
and Middle States. As soon as one of these streams is 
opened to commerce, the reduction in freight charges is 
so considerable as to encourage the rapid development of 
such towns as are already in existence along its length ; 
and the certainty and cheapness of its freighting and 
traveling facilities authorize the establishment cf continu- 
ous and extended settlements all along its banks over large 
areas of good land, until then so deprived of transporta- 
tion facilities that the sale of farm products would not 
even pay the expenses of their transport to the nearest 
market. More than this, the removal of obstructions 
from the bed and banks of the stream facilitates the free 
movement of water in the stream and aids so greatly the 
natural drainage of the river bottoms and other adjacent 
lands, that land until then malarious and sickly becomes 
fit for habitation and culture. 

‘In this way we readily see that the Governmental 
improvement of such rivers and harbors not only increases 
the existing commerce of such waterways, but improves 
the drainage, culture, value, and health of the adjacent 
lands, builds up the existing towns, and encourages the 
settlement of previously unoccupied territories. In no 
other way can so small an expenditure of public money 
produce such valuable results in the development of the 
country at larye. 

‘* As an example of this good work let us look at the re- 
sults obtained in the States of North and South Carolina 
during the last few years preceding the Ist of July, 1887. 

‘On the Trent River, N. C , since 1879, about $42,000 
has been spent in opening up about forty miles of river, re- 
ducing freights by from 25 to 75 per cent., rendering 
Marine insurance unnecessary, and increasing the com- 
merce by $250,000 per year, thus showing a development 
of $6 of annual commerce for each dollar once spent by the 
Government. P 

‘* Oh the Contentnea Creek, North Carolina, since 1881, 
about $34,000 has been spent in opening up about thirty 
miles of river, reducing freights by from 12 to 50 per cent. 
and building up a commerce of $600,000 per year, thus 
showing a development of $17 of annual commerce for 
each dollar once spent by the Government. Besides this, 
two towns on the creek bank have nearly doubled in popu- 
lation and property, and the whole river basin shows 
marked gains in settlement and prosperity. 

‘* On the Pamlico and Tar Rivers, North Carolina, since 
1876, about $56,000 has been spent in opening up about 
sixty miles of river, reducing freights by from 12 to 25 per 
cent. and increasing the commerce by $1,800,000 per year, 
thus showing a development of $32 of annual commerce 
for each dollar once spent by the Government. Besides 
this, the town of Washington, N. C., has increased 25 
per cent. in population and property, and the town of 
Greenville has increased from 912 population and $266,000 
real estate in 1880 up to 2,505 population and $600,000 
real estate in 1886, the development of both these places 
since 1876 being almost entirely due to the river improve- 
ments. 

‘*On the Neuse River, N. C., since 1878, about 
$220,000 has been spent in opening up about 70 miles of 
river, reducing freights by from 25 to 75 per cent. (the 
freight on cotton being 75 cents per bale, where it was 
formerly $2.75 per bale by wagon and rail), rendering 
marine insurance unnecessary, and increasing the com- 
merce by $1,800,000 per year, thus showing a develop- 


-ment of $8 of annual commerce for each dollar once spent 


by the Government. Besides this, the whole river basin is 
rapidly gaining in population and prosperity. 

‘“‘On the inland waterway from Newbern to Beaufort, 
N.C., at Beaufort Harbor, N.C., on the inland waterway 
from Beaufort Harbor, N.C., to New River, N. C., at 
New River, N. C., and on Black River, N. C., the present 
unfinished improvements will give returns at least equal to 
(if not exceeding) those of the preceding waterways. 

‘On the Cape Fear River, N. C., at and below Wil- 
mington, since 1829 about $1,800,000 has been spent upon 
the improvement of 26 miles of river, increasing the avail- 
able draft 714 feet in 1829 up to 16 feet in 1886, reducing 
greatly marine fre'ghts and insurance, and increasing the 
foreign commerce by $4,500,000 per year since 1871, thus 


showing a development of $2.40 of annual foreign exports 
for each dollar once spent by the Government during the 
same period ; although the last increase of two feet in 
draught in the river channel is too recent to produce its 
natural effect on such development. The present devel. 
opment of the lower Cape Fear River means the future 
development of all the State of North Carolina and of 
many Western States which will before long be forced to 
send their commerce by new and shorter routes via North 
Carolina railroads and the Cape Fear River to the ocean 
and foreign markets. 

‘*On the Cape Fear River, N.C., above Wilmington, 
since 1881, about $66.000 has been spent in opening up 
112 miles of river, abolishing former tolls, reducing freights 
by about 33 per cent., rendering marine insurance unnec. 
essary, and increasing the commerce by $1,200,000 per 
year, thus showing a development of €18 of annual com. 
merce for each dollar once spent by the Government. 

‘*On the Waccamiw River, S. C., since 1880, about 
$45,000 has been spent in opening up about 70 miles of 
river, reducing freight, rendering marine insurance unnec- 
cessary, and increasing the commerce by $1,200,000 per 
year, thus showing a development of $26 of annual com. 
merce for each dollar once spent by the Government. 

‘*On the Great Pee Dee River, S C., since 1880, about 
$37,000 has been spent in opening up about 200 miles of 
river, reducing freights by from 25 to 60 per cent. (the 
freight on cotton being now by river 75 cents, where it was 
formerly $1.75 by wagon and rail), and increasing the 
commerce by $1,6 0,000 per year, thus showing a devel- 
opment of $43 of annual commerce for each dollar once 
spent by the Government. Besides this, the neighborhood 
of the river is steadily developing under the influence of 
better transportation facilities. 

‘* At Lockwood's Folly Inlet, N. C., on Lumber River, 
N.C., Little Pee Dee River, S. C., Clark’s Creek, S. C., 
Black Mingo River, S. C., Alligator Creek, S.C., streams 
already recommended for improvement by the Government ; 
and at Georgetown Hlarbor, Winyah Bay, Santee River 
outlet to Winyah Bay through Mosquito Creek, waterways 
already under improvement by the Governmient, the present 
indications are that the completion of the present recom- 
mended improvements will give returns at least equal (if 
not superior) to those of the preceding named waterways. 
The speedy improvement of Winyah Bay means a rapid 
increase in the development of the Santee and Pee lee 
River basins comprising two-thirds of the entire State of 
South Carolina ; and a single immediate outlay of $800,000 
properly spent here would undoubtedly quickly develop an 
additional South Carolina commerce of $8,000,000 per 
year. 

‘¢On the Wateree River, S. C., since 1882, about $33,000 
has been spent in opening up 64 miles of river. Nothing 
but the obstructions offered by the S. C. R. R. and the 
W.C.&A.R.R. bridges (mainly the S. C. R. bridge) 
now deprive the adjacent fertile lands of Kershaw and 
Richland Counties from the free transportation facilities 
to which they are justly entitled ; and nothing but the ob- 
struction offered by these bridges now prevents a develop- 
ment of river commerce (similar to that of the similarly 
situated Great Pee Dee River), which will probably amount 
at once to from $500,000 to $1,000,000 per year. 

‘On the Congaree River, S. C., since 1861, about 
$5,000 has been spent in fairly opening up 47 miles of 
river. Nothing but the obstructions offered by the 
S.C. R. R. bridge now deprives the city of Columbia, 
S. C., and adjacent river valley of a free water communi- 
cation withthe ocean ports of Georgetown and Charleston: 
and nothing but the obstructions offered by this bridge 
now prevents a development of river commerce (similar to 
that of the similarly situated Great Pee Dee River), which 
will amount at once to from $1,000,000 to $2,000,000. 

‘‘Although the above improvements have already pro- 
duced such good results in the development of the coun- 
try, these improvements are to-day not more than half 
completed; and there is every indication that further im- 
provements will be accompanied by equally good results 
until the cost of such improvement shall amount to fully 
double what has been already spent by the general Gov- 
ernment.” 





A CONCESSION has been granted by the Honduras Gov- 
ernment for a railroad from Puerto Cortez, on the Atlantic 
coast, to Amapala on the Pacific coast. ‘The distance '5 
three hundred miles. A line had been surveyed several 
years ago, but was abandoned. The route was found 
quite practicable. 
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ANALYTICAL RECORD OF CERTAIN WATERS 


MISSISSIPPI RIVER WATER. 


THE report of Dr. Charles Smart, U.S. A., giving the 
results of a series of analyses made for the State Board of 
Health of Minnesota of waters from the Mississippi River 
and some of its tributaries, has been published by the 
board. The following extracts from it will be found of 
interest : 


In examining the waters of the upper Mississippi, sin- 
gular and unlooked-for results were obtained by the process 
for determining the amount of oxygen required to oxidize 
the dissolved organic matter. ‘hese will be of much 
interest to those engaged in the study of natural surface- 
water, showing, as they do, in waters that are free from 
sewage, factory refuse, or other matters usually considered 
to be of dangerous quality, an amount of oxidizable 
organic matter such as would warrant an unhesitating 
condemnation of the water for domestic use. ‘The rule 
which experience has hitherto educed may be expressed 
as follows: Well-waters which require .2 parts of oxygen 
per 100,000 of the water are usually dangerously charged 
with the products of animal waste; but a surface-water 
which has no manifest sewage inflow may decolorize the 
equivalent of .4 parts of oxygen without being considered 
as of doubtful quality. ‘The organic matter of surface- 
waters is of a carbonaceous or vegetable nature, and is 
derived from decaying vegetation found on the water-shed. 
This is generally regarded as harmless; but when the 
amount of oxygen required exceeds .4, the water yielding 
this result approximates in charaater to that of swamps 
and marshes, and must be viewed with proportionate sus- 
picion, or it is connected with some source of contamina- 
tion which should be discovered and shown to beof a 
harmless nature before t e water is warranted as whole- 
some in this respect. ‘lhe water of the Mississippi River 
at Aitkin, Brainerd, and St. Clovd contained an amount 
of vegetable organic matter largely in excess of that 
regarded as coming within the limits of wholesomeness in 
a surface-water ; Aitkin waters required I.204 of oxygen ; 
Brainerd, 1.083; St. Cloud, 1.132. The water from a 
Louisiana swamp required 1.354. 

The vegetable character of the organic matter in ques- 
tion was indicated by the relatively small amount of 
nitrogen evolved from it as ammonia ; a dilutionuf sewage 
or other foul liquids of animal derivation that required this 
quantity of oxygen would have been rankly ammoniacal 
or putrefactive in its odor. ‘lhe vegetable matter ina 
swamp-water is deco.:posed more readily, and yields a 
proportionately larger quantity of albuminois ammonia 
than was obtained from the water of the upper Mississippi. 
Moreover, this vegetable matter was of a stable or non- 
putrescible nature as shown by the slow manner in which 
the albuminoid ammonia was evolved from it during 
the Wanklyn process. 

Previous laboratory work had obtained results of this 
kind from such substances as Irish peat, and pine shav- 
ings or sawdust. It is not unlikely, therefore, that the 
large quantity of permanganate required for the oxidation 
of the organic matter in these watersindicates no unwhole- 
some constituent, but a carbonaceous and probably resin- 
ous contribution from the timbered lands of the water- 
shed. The dt. Croix River contains a similar vegetable 
product which, although in smaller proportion than in the 
Mississippi, is nevertheless sufficient to raise doubts con- 
cerning the quality of the water, unless the harmlessness 
of its nature be demonstrated. The Minnesota River 
contains considerably less vegetable matter than the St. 
Croix, although more than is commonly found in Eastern 
rivers having a naturally clean water-shed. Evidently the 
Minnesvuta drains a country that is comparatively barren 
of the vegetation which so strongly charges the waters of 
the Mississippi and St. Croix. 

Running water is generally credited with the ability to 
purity itself, and, indeed, it is certain that much of the 
dissolved matter of sewage is readily destroyed by the 
agencies operating on it during its flow. Urea, for 
instance, is speedily decomposed into ammonia, which, 
with the ammoniacal products of putrefaction, is as speedily 
converted into nitric acid. But it seems probable that 
dilution has as much, if not more, to do with the disap- 
pearance of the sewage of Minneapolis and St. Paul in the 
Mississippi River than the chemico-vital processes. The 
nitric acid in fifteen samples of river-water, collected at 
various points above the inflow of sewage at Minneapolis, 
averaged .O113 per 100,0v0 of the water; in eight samples 
collected below Minneapoiis, and at and immediately 
below St. Paul, the average quantity was .020; in nine 
samples from Red Wing and Winona, the average was 
.o110. Nitric acid is a stable compound and does not 
disappear from its solution as do ammonia and organic 
nitroyen. “The weduction in its quantity at Red Wing and 
Winona to the average contained in the waters above 
Minneapolis, notwithstanding the polluted inflow at that 
city and St. Paul, must therefore be attributed wholly to 
the immensity of the dilution. 

The same thing is shown by the chlorine estimations. 
Sixteen samples taken from above the inflow of the Minne- 
apolis sewers gave an average of .168 per 100,0c0 of the 
water; nine samples from Minneapolis and St. Paul 
yielded an average of .425, and ten samples from the river 
at Red Wing and Winona gave .246. The decrease by 
dilution is at frst sight less in this case than in that of the 
nitrates ; but when it is remembered that the Minnesota 
River contributes tothe Mississippi, between Minneapolis 
and St. Paul, a large quantity of chlorine without a rela- 
tively corresponding quantity of nitrates, the persistence 


Examined in the Laboratory of the State Board of Health of Minnesota during November and December, 1886. 


(Results are expressed in parts per 100,000 of the water.) 
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Waters from Aitkin, Minn, 

Mississippi River above city..........6. 19.C} 6.0! nore, crs 
ns * opposite cty......... none. 
ha “below city... ....eeee none. C23 

Village well... ......65 os aeeeow east 40.0/12.0 oO] 037 

Waters from Brainerd, Minn. 
Mississippi River below city...... Sate 15.0} 6.5| none. | .0074 
Haters from St. Cloud, Minn. 

Creek above water-works.... ........-- 

Mississtpp1 River, tap in water-works... .005 
= i household tap........ 24.0] 3.5 
" < below city.. ....... 

Waters from Stillwater, Minn. 

St. Croix River % mile above city...... 16.0] 2.0] none. 004 
ns Opposite CIty .....eeee, trace. .O19 
. ** : milebc low city.... 2... none, .004 

Lake MecKusick...s ..cccoss ive ase we oes trace. .005 

Spring entering lake... .....00 ereceeee 16,0] 1.0] none. 

Hydrant water i006. Aacess6. Mees snes 21.c) 3.o!present.| .005 

Well on the flats... 1... ..... cece cee oe 44.0} §.0;) trace. |jpresent. 

Weil in residence part of the c ty.......{ 19-5| 2.5| trace. | trace. 

Waters from Minneapolis, Minn. 

Mississippi River, 2 miles above city .. 23-0] 6.0] none. .030 
. be ee “ cited none. .0C74 
ms ‘€ above water-works... none. OL 
et ae oe of tee trace. 0046 
_. ~ tap in a e.s| 23.0) 5.0] none. .or 
- “ - . sie none, .0046 
es = household tap....... none. .013 
= - Be OMe aiken none. .0046 
oo ** below flats........ trace. .013 
:. : ee * pteebs seeete: als 21.0! 5.0 present.| .c17 

Well unknOW0lscc Wecee seid hae eked? 148.0142.¢| trace. |present. 

Ice from Cedar Luke.... ......0.. 6 cee trace. 

= Mississippi Kiver........0.-00: trace. 
Waters from Mankato, Minn. 
Blue Farth RIVEP cece ees cee 8 teers 45-0; 6.0 
Minnesota River above city........ ... 45.90] 5.0 
- ‘© opposite city.......04. trace. 
“ ‘below City........ 6. trace. 
Waters from Fort Snelling, Minn. 
MissisSipp! River......ccecsecceseoeeese trace. :010 
Minnesota River.... .......00- 0 caes trace. O15 
Water: from St. Paul, Minn. 
Mississippi River at city. .... cee ee eee 13.5; 2-0} none. .O10 
. ete eevee csesal JQ) Ose). - sOx .026 
“ opposite water -works.. none. .023 
“ at Wacouta Street..... trace. 
below city.......... 0. present | .036 
= OD Radke esta eis trace. | .@30 

Lake Phalen'.c.4 evtecestexteniuie cies 14.0! §.5) trace. ? 

Lake Vadnat ............08 ot” sehaites 9 5| 3-0} none. ? 

Ice, Mississippi, at city 2. 1.0... cece eee trace. 016 

s =. below city ..... 2. «.. trace. -O1 
Ss - BUCY fovea tees Seen present. 
Ice, Lake Phalen ...... 0 ......25 cence none. 
* COMO. 22/ei cto l ced. sasleees trace. 
Waters from Red Wing, Minn. 
Mississippi River, bay above city....... trace. .O%4 
ee Opposite city... . .. trace 7013 
ee at intake of water-works.} 19.0/ 3-0; none. .O12 
‘i at water-works....... 
fe tap water-works...... 17.5] 3-5: none. .Orl 
; ms o Pes. | eee 16.5] 5-5; +¢2 

Well, artesian, at railroad station....... 39-0/10.0 

Well, * Scandinavian”... ........ eeee-] 38,0/10.0 2.042 

Cistern, private residence ...........0.. 10.5| 2.5, present.:present. 

Ice, Mississippi River, at intake... .... trace. 

Waters fron Winona, Minn. 
Mississipp: River above city............ 20.0/ 5.0] none - 0074 
ie * Opposite city...... .-- none, -0074 
- ‘* below city ........... trace. OI 
pi Ps ie bie tie ageeee none. | .0074 
Lake Winona areeeerveveese esses 08 eeoosece nonce. O17 
Well, general supply..........ccceeeee 34.0/13.0 
‘* Windom’s.......... Setiemivaceceeh {32.0)10.0 
*© Fourth Ward ........00 cee e sees 25.0] 4.O)present. |present. 
** Wilson & Sarnia...... 20... cane &.5| 3-0) none. 
** Park House............ ies eon 25.0] 4-.0/present. present. 
Waters from Rochester, Minn. 
Well, unknown ...... cneeteheaee te) BO,0| Os0l- 
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.27| 1.204/ .005 | .044 Water clear and almost colorless : car- 
.21, 1.160 .006 | .027-+4! >bon in residue diss patud with difficulty, 
.2| 1.228) .026 | .o22-+4) ) but with little odour. 
3-40| -101! .00g | .u08 Clear aud colorless; faint darkening on 
ignition. 
¥7| 1.083] .003 | .037-+-4!Clear; carbon dissipated with difficulty. 
v 
1.20] .9°0} .cog | .094-+4/C'ouded and wth much sediment. 
«15) 1-132] .o22 | .o255 
-8€8| .oros| .017-+4 
.20| 1.224] .027 | .076 Clear and colorless. 
No 
° marked 
«15| -604] .o025] .c1r3ty 
741| .0055] .0275 Yellowish but clear. taste 
-14| .7SO} .0c5 | .org 
.¥0; -3t7| .0o2 | .0175 (Clear; faintly yellow. or 
.20| 235} .or2 | .005-43 Clear and col rless. 
Yo] = .34¢} .035 | .o10+4/Faitly yeilow ; clear. odor, 
6.20) .097| .038 | .vog 'n. 
.25| .063| .or5 | .o02 cc ear and colorless. } 
.16]  .73t) .013 | .0135 
76) «775! 1006 | .023 ° 
23} -9T4} .o12 | .Olg +4 
+23] +794) .020 | .org-t4| } 
-13) 687] .0045| .026 Clear, but somewhat yellow tinged; no 
-14| -643] .o25 | .org-+4| ) Mark.d taste or odor. 
213) -730] .0185] .o10+4 | 
-17| .720} .020 | .oto+4 
618! 6717] .009 | .025 
“47. -648! .o61c] .026-+-4 : 
10.80) .307| .076 | .ora‘*3, Clear; faint darkening on ignition; 
Mtrous odors, 
.19|] +2971 .025 | .025 ) 
14 219) .615 | .O15 | 
Eick and colorless. 
-20| +322] .014 | .017 | 
.25| 480 
-34|  °375| -02q | .023_ | 
-80; +609 .059 ! .035-+5 
.16 .877| .cc8 | .033 } ‘ : 
a Bagh ocak cose Lc car; yellowish. 
45 | -714| .c44 | -or2+4]Yellow, but clear. 
.58 -77-| «192 .060 Somewhat yellow and with a dark- 
colored flucculent sediment. 
22 -750| .©O35; .O2F Yellow, but clear. 
.06 | 1.028) .321 | .o664+5) Faintly yellow, with a dark-colored 
flocenlent sed:ment. 
45 -773) -026 | .or4+3/ Yellow, but clear. 
.66 | 1.co2] .-4t | .o52t4] Fainsly yellow, with a sediment of dark- 
colored flocculi. 
-075| - 33%) -002 | .co6-+-3 ( Clear and colorless. 
-C75 “432 .033 | .cl2a+3 
1.31 ~100 .009 N 1 ‘ : . 
oRAgh cova: | 20K tisk nary colores a sediment of gray 
.25 | .302] .orr | .028+5 : 
.13 | .IX7| .o1r | O17 Clear. colorless; a whitish pulverulent 
sediment. 
14 .200| .oro | .028 Colorless, but somewhat clouded ; a floc. 
culent sediment. 
.30 | .816] .cto | .o2@ = |) ; 
1 024} .0125! .018 ( Yellow, clear ; noodor; alluvial taste. 
-20 897} .007 | .o10+3 ; 
27 816) .o13 | ore "4 Brownish, clear: alluvial and ferru- 
127 .778| .oo2 | .or8‘*s5| >Zinous taste; sediment reddish from 
.30 | .§28 -0135| .O155 iron. . 
8.60 .000} .0195, .002 Faintly clouded white and with sul- 
phureted taste and odour. 
3-60 | .029] -0095, 0015 Transparent and colorless; no taste 
122 | -260) .087 | .008 nor odor. 
12 .220} .002 | .008-+4 
.22 | .897] .035 onset 
22 .848| .O14 |.018-+4+4 F 
-25 -777| -0025].034 | Yellowish, but clear 
.22 | r.102| .oo8 |.90185 
.2t Bog} .004 |.052 
2.30 | .120] .023 | 002 
2 co .Ito| .o12 |.006 
1.69 .097| .0z0 |.001 
.40 | .197| .002 |.0015 
2117) +007 |.O0% \ Clear and colorless. 
: 
.25 | .000| .002 |.00r% | 





eee ee ee ee ee te ee ee 


of alarger proportionate amount of the former at Winona 
may be easily understood. 

This dilution is also indicated by the decrease in the 
quantity of the carbonaceous vegetable matter as the 
stream is followed down from Aitkin, The amount of 
oxygen required for the destruction of organic matter 1s 
decidedly less at Winona and Red Wing than at the upper 
settlements, notwithstanding the output of oxidizable 
substances by the two large intervening cities. 

‘J hree specimens of ice from the river at St. Paul were 
found unfit for use, two of them being, in fact, solidified 


sewage, showing but few signs of having undergone the 
certain amount of purification which usually results from a 
gradual congealation. The specimen of Lanse Como ice 
was decidedly inferior to that from L.ake Phalen, although 
the latter appeared to have met with some accidental con- 
tamination, as it was less pure than the waters of the lake. 
Ice from Cedar Lake was less satisfactory in its character 
than that cut from the Mississippi at Minneapolis. ‘The 


_ kest specimen of river-ice examined was taken from near 


the intake of the Red Wing Water-Works. The chemieal 
characters of ice are related to those of the water from 
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which it is formed. The worst specimen of a series of 
Syracuse ice samples recently examined by Dr. Willis J. 
Tucker yielded only .005 of free ammonia, and .oor of 
albuminoid ammonia in 100,000 parts of the water, and 
required only .oy of oxygen for the destruction of its 
organic matter. But the Red Wing sample may be 
accepted as a fair specimen of Mississippi River ice, the 
slow evolution of its albuminoid ammonia being held in 
remembrance. 

The well-water from Aitkin does not give good results ; 
it contains an excess of chlorine, and the free ammonia 
and nitrates indicate the proximity of the well tothe source 
whence the chlorine was derived. 


ANNUAL REPORT OF THE POUGHKEEPSIE 
WATER COMMISSIONERS. 


WE give below an abstract of the nineteenth annual 
report of the Poughkeepsie Water Commissioners to the 
Common Council for the year ending December 31, 1887: 

** The consumption for the whole year was somewhat in 
excess of last year, though the increase was in a less ratio 
than the increase of services. The volume pumped is, 
however, far too great for the need of the city, taking asa 
basis of estimate the quantity used by the metered services, 
which now comprises nearly one-third of all the services in 
use. 

‘‘In the early part of the year an amendment to the 
rates was adopted, requiring all new servicesto be metered. 
Accordingly all the services added this year are metered 
services. This change has seemed to meet with general 
approval, and more services have been added than in the 
year previous. 

‘‘In the report of last year reference was made to the 
desirability of placing meters upon the services of all the 
city buildings, in order to locate and check the waste 
therein, and it is hoped that your honorable body will give 
its early attention to this matter. In view of the factthat 
more than 640,000,000 gallons of water have been 
pumped during the year, and that nearly one-third of the 
consumers—those under the meter system—have used less 
than 69,000,000 gallons, this board is of the opinion that 
it would be a wise expenditure to apply a portion of the 
surplus of the receipts to the purchase of meters, to be 
placed on the old services, in order that as soon as pos- 
sible the entire city may be brought under that system and 
all classes of consumers placed on the same basis. 

‘‘The meter rates have been reduced from time to 
time during the past,eight years, and it is the purpose to 
continue such reduction as rapidly as the increasing rev- 
enue will permit. 

‘* The sewer system has been in good working condition. 
At the request of the Board of Health, the outlet of the 
Fallkill main sewers has been trapped to prevent the 
escape of the odor into the atmosphere. 


SUPERINTENDENT'S REPORT. 


‘* Referring to the filter-beds, the Superintendent says: 

‘** During the months of August, September, October, 
and part of November there was an unprecedented devel- 
opment of low plant life of the order of filamentous alge, 
family oscilla loriacee. This development would begin 
in minute patches on the surface of the sand as soon as 
the beds were cleaned, and in a few days would cover the 
surface like a blanket, and a few days later no water would 
pass through the beds unless this blanket was removed. 
It was necessary to clean the beds twice in each of the 
months mentioned, and during the year they have been 
cleaned sixteen times.’ 

‘* The cost of removing ice, cleaning beds, and washing 
sand during the year has been $795.42; gallons of water 
filtered, 644,858,352; cost of filtration per million gal- 
lons, $1.23. 

‘*One hundred and eight new meters were bought dur- 
ing the year at a cost of $1,608.75, and $101.go was paid 
for repairs. 

‘* The volume of water pumped during the year was 
644,858,352 gallons. 

‘‘ It is a singular fact that while the total volume is 
about ten millions in excess of that in 1886, and while the 
winter was of unusual severity, the volume pumped in the 
three coldest months January, February, and March, was 
ab»ut ten millions less than in the corresponding months 
of 1886. Also that the excess of consumption this year 
has occurred in months, July, August, September, and 


November, in which, by reason of abundant rainfall and 
absence of frost, the least consumption was to be ex- 
pected. 

‘* The volume that passed through the 530 metered ser- 
vices was 68,800,0Co gallons, and of this quantity 33,290, - 
ooo passed through 40 meters. Applying this ratio to the 


whole number of services would give less than 230 million 
gallons for the annual necessary consumption. This vol- 
ume constituted the paying volume from which revenue 
is derivea. The whole volume pumped cost per I,000 
gallons about three cents. 

‘* The water delivered to the city throughout the year 
has been of excellent quality, except for a period of ten 
days in April and about two weeks in December, when a 
clayey sediment was present, producing a discoloration 
that sand filtration alone will not remove. 

‘* Notwitstanding the unusual development of alcz at 
the filter-beds referred to, there has been no unpleasant 
odor or taste in filtered water. There has been but slight 
indication of the presence of sea-water. 

‘* The water-pipe system comprises 18 miles of cast-iron 
pipe, from 4 to 24 inches diameter. The cost of main- 
taining the water-works for the year was $18,011.44, and 
for the sewers, $2,289.80. Cost of pumping 644,858.352 
gallons 280 feet high, $10,287.32; cost of pumping 
I,000,000 gallons one foot high, 5.7 cents, and for filtra- 


tion per 1,000,000 gallons, 0.44 cent. Cost of water pet 
million gallons at tap, $27.90.” 


PRESSURE DOES NOT ASSIST HOT WATER 
CIRCULATION, 
NEw YORK, December 10, 1887. 

Str: In looking over a catalogue of hot-water heating 
apparatus I find that the maker of the apparatus considers 
that pressure will increase the circulation of the water 
within the pipes. He seems to class apparatus under two 
heads—namely, gravity hot-water apparatus, or ones that 
are open to atmosphere, and pressure apparatus, or ones 
that are closed similar to a car-heating apparatus. Will 
you kindly explain through the columns of your journal 
what the difference is, if any, and help a novice out ? 

Yours truly, B. 

[It is wrong to suppose that any pressure in excess of 
the water column in theapparatus will increase the velocity 
of flow of water through the pipes, all other things being 
the same. ‘There seems to be an idea that a car-heating 
apparatus has a closed tank for this purpose, but this is 
erroneous. The use of a closed tank is twofold in a car: 
lt prevents loss by evaporation or slopping, and it permits 
of getting a greater pressure in the pipes, and consequently 
allows of warming the water above 212°, which cannot be 
done with an open apparatus without making steam. 
Below 212°, however, the apparatus, whether open or 
closed, will give the same result in velocity of flow. Above 
212° there may be a greater velocity of flow, due to a 
greater difference of temperature and consequent density 
of the water in the up and down legs of the apparatus. 
If the maker of the apparatus explained that by closing an 
apparatus he could get a greater temperature (with its 
attendant and unavoidable greater pressure) and thereby 
increase the velocity of flow by a greater difference in 
temperature between the up pipes and the down pipes, 
then he would not have misled you and many others. 

A great many in the trade, however, really think a closed 
apparatus circulates better than an open one. Under 
similar temperatures, however, there is no difference, and 
to increase the temperatures above 212° Fah., it matters 
nothing whether you do so by lifting your tank high up 
or by compressing air above the water ina low tank. In 
cars the former is not practicable, however, and if it was 
there would be no bursting of hot-water apparatus in rail- 
road cars. | 


‘*A CONSTANT READER,” Grand Rapids, is informed 
that anonymous communications are not answered. A 
name is always required, though not necessarily for publi- 
cation. 


QN MAKING LEAD BENDS. 


ON making lead bends in plumbers’ shops, a practical 
plumber from Boston writes us that the description of 
“L. D. H.” in our issue of January 28, and his views re- 
garding the making of lead bends, ‘‘ covers the case en- 
tirely, being the way that plumbers generally make their 
bends in Boston.” 


STOP-COCK ON CIRCULATION-PIPE RESULT- 
ING IN AN EXPLODED BOILER. 
Lonpon, December 30, 1887. 

Sir: In the articles on ‘‘ Hot-Water Circulation ” men- 
tion was made, page 4g!, Vol. XVJ., of THe Enct- 
NEERING AND BUILDING RECORD, of the improper 
practice of fixing stop-cocks in circulation-pipes. This 
evil has just been emphasized at a gentleman’s country 
mansion. A new kitchen range had been fixed, the hot- 
water circulation-pipes had all been attached to the boiler, 





and the work tested. A defect was found rendering it 
necessary to partly empty the boiler. Stop-cocks had 
been fixed in the circulating-pipes, and these were shut 
off during the time the repairs were being made, after 
which the fire was relighted, but the men forgot to open the 
stop-cocks. As the boiler was only partly filled with 
water, space was left for steam to generate. A short time 
after the fire had been lighted the boiler burst with great 
violence. The boiler was driven through a brick wall, and 
a portion of one of the plates buried four inches deep in 
another wall. A trussed iron roof, 23x20 feet, was lifted, 
and on falling back on the walls was found to have twisted 
six inches from its original position. 

Seven men were seriously injured. One of them lies 
in the hospital, and his recovery is doubtful. 

Culpable negligence was the cause of all this trouble, 
but the fact remains that itisa highly dangerous practice, 
which cannot be too strongly condemned, to fix stop- 
cocks in circulating-pipes. If they are fixed, a safety- 
valve should be attached to the boiler; but it is best to 
avoid their use and so save the risk of an explosion, 

Yours truly, 
THE AUTHOR OF ‘‘ ENGLISH PLUMBING PRACTICE.” 


ON MAKING LEAD BENDS IN PLUMBERS’ 
SHOPS. 


Boston, February 6, 1888. 


Sik: Having noticed the article on making lead bends 
by Mr. Nicholson, of Milwaukee, in your issue of January 
7, and the criticism of the method by L. D. HI., of New 
York, I would say, that from experience in making bends 
of various sizes, both from lead and brass pipe, I believe 
that the blocks as shown by Mr. Nicholson have very de- 
cided advantages over the method used by L. D. H., io- 
asmuch as they keep the pipe firmer, and give the work- 
men greater control over the pipe while in the act of forming 
a bend. We have used the blocks in our shop for years, 
and have them attached to our portable benches that we 
take on our jobs. As we use a great deal of brass pipe for 
supplies to water-closets and waste to bowls, and seldom 
anything but brass pipe for hot water, we find them of 
great utility in forming bends, curves, and offsets. Mr. 
Nicholson has done a service to a great many plumbers 
who have not had experience in making bends, by the very 
plain diagrams and descriptions. The giving of employ- 
ment to workmen in winter by making bends of various 
degrees and sizes may do for some parts of the country, 
but I do not believe it would be profitable in this part, as 
nearly every individual fixture requires different treatment 
as regards bends, curves, and offsets. 


Respectfully yours, ISAAC RILEY. 


PUMPING WATER FROM WATER-LINE IN 
CISTERN. 


Sir: I have a contract to do some plumbing in which 
the specification requires that the suction. pipe of the pymp 
should take the water from the cistern at or near the water- 
line wherever that water-line may be. It has been our 
custom to have the suction-pipe extend to near the bottom 
of the cistern. Can you suggest how this specification 
may be carried out? C. 


[We understand that in the vicinity of Boston water is 
taken from cisterns in this way. A suction-hose is arranged 





with a suitably sized float, properly weighted, and at- 
tached to its immersed end. The hose is wired inside to 
prevent collapsing or kinking and of sufficient length to 
take advantage of its flexibility. One end is clamped or 
wired to the pipe, the other end to the float. The 
preferable method would be to pass the tube through the 
float, extending theend as indicated .in sketch, so as to 
dip as much below water-line as desired. This end should 
have a brass strainer.on it as shown.] 


1888. 


THE ENGINEERING AND BUILDING RECORD. 


17! 








CAR-HEATING IN GREAT BRITAIN AND IRE- 
LAND. 


A CORRESPONDENT of the New York Sum thus describes 
his experience: 


‘‘ The solemnity with which an ancient institution is 
accepted in Great Britain is astounding to the average 
New Yorker. Not long since I traveled from Cork to 
Dublin with four rare old Irish gentlemen. They did not 
know one another, but their affability was none the less 
cordial and sincere. The weather was bitterly cold. The 
railroad company had ‘warmed’ the section after the 
only plan known throughout the United Kingdom—viz., by 
filling asmall can with lukewarm water at the beginning of 
the route, placing the can on the floor of the car, and wash- 
ing its hands of the whole affair thereafter. By the time 
the car got to Cork the can was about as warm as the heart 
of a Manitoba blizzard. It lay in chilly isolation in the 
middle of the compartment floor until the Irish gentlemen 
straggled in spasmodically. They bowed to me and to 
each other after disposing of their parcels, and seated 
themselves comfortably. They all had hat-boxes, shawls. 
rugs, umbrellas, canes. and valises. No man thinks of 
taking a three hours’ journey here without encumbering 
himself with more luggage than an American would carry 
on a week’s trip. The oldest man of the quartet pushed 
the can affectionately into place in the middle of the floor, 
and, setting two large and substantial Hibernian feet upon 
it, smiled pleasantly on the others and said : 

‘** There’s room fur all, gintlemin.’ 

** They moved up and placed their feet side by side upon 
the chilly surface of the can until it was completely hid 
from view. 

‘**Tt’s a grand invintion, this,’ muttered one of the 
quartet complacently. Then turning to me he said 
politely, ‘Shall we make room for you, sir?’ 

***« Thanks, no; I'm not cold.’ 

‘“ My teeth chattered so that I could hardly speak, but I 
saw that the other passengers shivered too, much to my 
satisfaction. 

‘*“Tt’s apt t’ give wan chilblains, this intinse hate,’ 
remarked the oldest man sedately. He leaned over and 
touched his finger to the can to see just how intense the 
heat was. The finger nearly froze fast, but the old Irish 
gentleman didn’t turna hair. He beamed paternally upon 
the others, 

*** Ts it dangerously warrum ?’ asked his neighbor softly, 
leaning over, too. ‘No,’ he added, answering himself, 
‘it’s phat I call extramely coomfurtable.’ 

‘* The others felt of it in turn, and then they all leaned 
back as imposing a group of beautiful liars as it has ever 
been my good fortune to see. Every man tried to bluff 
his neighbor into the belief that his feet were warm, and 
the curious point is that not only did they succeed in con- 
vincing each other, but in the course of an hour I grew so 
blindly envious of their apparently blissful condition that 
I moved up and begged for a corner for my own frozen 
extremities. After that I felt warmer in spite of myself. 

‘‘Travel in England at this season of the year is 
far more barbarous than in the remote precincts of 
America. There is no heat, the trains wait four min- 
utes at the small and seven minutes at the larger 
stations, and the only food is that found at the old-time 
luncheon counters along the route. I listened to a young 
Bestonian not long since while traveling from London to 
Liverpool. Ile was explaining the system of American 
railroads to a square-jawed member of Parliament who 
was traveling in the same carriage. The Boston man 
had explained the great vestibule trains that run between 
Chicago and New York in glowing terms, commenting 
upon the ‘dining-room cars, bath-cars, smoking-cars, 
observation.cars, and all lighted by electricity, and heated 
by steam,’ with frenzied enthus'asm. 

‘“*« Well, I hope,’ said the M. P., when the American 
had finished, ‘that such amazing innovations will nevah 
gain foothold heah.’ 

‘«*Why not? You are shaking like a leaf in a gale now. 
Hadn't you rather travel in comfort ?’ 

‘** No, sir.’ 

¢¢6 Why ? , 

‘* * Because no man who travels in that manner can truly 
appreciate his home when he—ah—gets there.’ ” 








Correspondence. 


All cortespondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because tt 1s often necessary to communicate with them for addi- 
tional information before printing their communications. Anony- 
mous letters will not be noticed. 


HOW TO RAISE SEWAGE. 


ManpIson, WIs., February 2, 1888. 


S1R: I wish to know the means usually employed in a 
system of sewerage to raise the same afew feet—from one 
to three—in order to get sufficient fall. if you have 
described any method in your journal during the last few 
years, will you kindly refer me to the same, or if there are 
any patented apparatus, will you give me the addresses of 
the manufacturers, and oblige, Mc. C. DODGE. 


[Presuming that it is the sewage, and not the system of 
sewerage which discharges it, that our correspondent 
wishes to raise from one to three feet, we would say that 
the means usually employed to that end are either direct 
pumping or the use of compressed air in an apparatus 








called an ‘‘ejector,’’ such as is used with the Shone 
System, which has been fully described in our columns, 
Where the lift is so small, perhaps a paddle wheel, 
working in an inclined trough, would be sufficient to 
throw it up and out. This, if water-power was available, 
could be conveniently driven by a water wheel on the same 
shaft. The address of the American representative of the 
Shone system is: The Shone Hydro-Pneumatic Sewerage 
and Water-Supply Company, 72 Commerce Building, 
Chicago. ] 


TITLES OF PUBLICATIONS ON ABATTOIRS 
OR PACKING-HOUSES WANTED. 
SIR: Can you give us the titles of any works on 
abattoirs or packing-houses, either in English or French? 
OLD SUBSCRIBERS. 
[We gave an answer to a similar question as above on 
page 742, issue November 26, 1887, Vol. XVI.] 


INTERNATIONAL CONGRESS FOR THE IM- 
PROVEMENT OF INLAND NAVIGATION. 


(From an Occasional Correspondent.) 
WARSAW, January 20. 


THE Third International Congress for the Improve. 
ment of Inland Navigation will be held at Frankfort-on- 
the-Main from the 20othto the 23d of August next, under 
the patronage of the Crown Prince of Germany. The 
Ministers of State, Von Boetticher, Maybach and Lucius, 
have each honored the congress by accepting the office of 
Honorary President. 

The object of the Congress is to promote the interests 
of inland navigation by bringing together men of science, 
engineers, representatives of governments and of com- 
merce—in short, a]l those interested inthe matter—to read 
and discuss papers on various points of special interest to 
the general subject. 

This question has latterly attained great importance in 
Europe. Steps are everywhere being taken to improve 
the navigation of rivers and to open artificial canals where 
natural water-courses are either wanting or insufficient. 
Thus Manchester is being connected with the sea by the 
great ship canal, on which work has just commenced ; 
in Brussels and Paris designs for similar projects have been 
discussed for several years, and influential persons are 
doing their utmost to connect both those cities with the 
sea, so that ships can sail directly from all ports to these 
important capitals. St. Petersburg is enjoying the bene- 
fits of its ship canal, and the great ocean steamers can 
runup into the Neva without previous lighterage, and 
Bremen is deepening the estuary of the Weser to keep 
abreast of Hamburg, Rotterdam and Antwerp. The 
great rivers of Germany—the Rhine, Elbe, Oder and Vis- 
tula—have been much improved by works of rectification, 
and latterly the German engineers have been follow- 
ing the example of their French colleagues, who 
have been the pioneers in this matter, and have begun to 
improve the navigation of the smaller rivers by ‘‘ canali- 
zation’ by means of movabledams. The river Main has 
thus been canalized, and the Rhine boats are able to run 
up to Frankfort with a draught of six and one-half feet. 
At Frankfort a port has been built with quays, ware- 
houses, and granaries. These works on the Main were 
opened in October, 1886, and have already produced great 

results. Frankfort was, therefore, well chosen as the seat 
of the third congress. 

These works and the new harbors of Mannheim and 
Mayence will be visited by the congress, as also the works 
onthe Rhine. The labors of the congress will be con- 
fined chiefly tothe four days set apart for the sessions. 
The following papers have already been selected for dis- 
cussion: ‘* The Improvement of the Navigation of 
Rivers by Rectificationand by Canalization ; ‘‘ The Best 
Forms of Boats for Inland Navigation and the Best 
Means for Their Propulsion; ‘‘ Inland Canals for Sea- 
going Vessels”’; ** Improvement of Estuaries and Deep- 
ening and Maintaining Channels in the Same”; ‘' Im- 
provements to be Made in Statistics of Inland Naviga- 
tion”; ‘‘ Advantages Derived by Agriculture from the 
Improvement of Rivers and Construction of Canals.” 

It is intended to have an exhibition of plans, drawings, 
and models in the building in which the congress will 
hold its session. 

The Central Organizing Committee has been formed at 
Frankfort with the Mayor of ‘that city, Dr. Miguel, 
Member of the Reichstag and of the Herrenhaus, as its 


President, and active preparations have commenced. The 
congress wil] be visited by a large number of members 
from all countries. 

It is sincerely to be hoped that American engineers will 
not Be backward in showing their colleagues on this side 
of the water what they have accomplished in this direc- 
tion. Much has been done by them, and on a scale that 
will interest and surprise their European brethren. 


TESTS OF ELECTRICAL WELDING. 


WE referred to Professor Dolbear the inquiry contained 
in our issue of January 21, and give below his reply. 


COLLEGE HILL, MaAss., February 5, 1888. 
Str: I have had made nearly a hundred tests of the 
tensile strength of electrically-welded bars of iron, steel, 
and other metals. The results were of such a character 
that I can state positively that with Thomson's welding 
process it is possible to weld both wrought iron and steel 
so that the weld is as strong as the same cross-section in 
another part of the bar ; that the appearance of the frac- 
ture is fibrous for iron and generally granular for steel, 
the strength of this granular steel being on some samples 
as high as 125,000 pounds per square inch; that the 
process is such that the welding is homogeneous from 
necessity. J had a number of bars welded by an expert 
blacksmith, and a number of similar ones by the electrical 
process for comparison, with the resu:t that the electri- 
cally-welded bars were much stronger than those welded 
by the ordinary process. The bars were of various sizes, 
up to an inch and a half for iron and three-fourths of an 

inch octagon steel. A. E. DOLBEAR. 


Novelties. 


Under this heading we propose to describe and illustrate appliances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or patentces, being governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere descnbed. 
Asarule we shall make no comments, and ¢f ts to be distinctly 
understood that anotice does not imply approval, No charge 
will be made for these notices, and anv offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this section. 


— 


AN EXPLOSIVE SAFETY-PLUG, 


MEssrs. LAYMAN, DEMPSEY AND COPPINGER, of 
Bolivar, N. Y., have jointly and severally invented a 
satety-plug for boilers on the homeceopathic principle of 
preventing a big explosion by utilizing a small one. 

Their plug contains a charge of powder or other ex- 
plosive, which when exposed to excessive heat, by reason 
of low water in the boiler or formation of scale, etc., bursts 
the plug and relieves the pressure. 


BRAZING AND WELDING BY OXYGEN GAS. 
WARRINGTON, January 7, 1888. 


Str: The cheapening of oxygen by Brin’s process of 
manufacture has put into the hands of metal-workers a 
new power. I have recently made a few experiments with 
the compressed oxygen and coal gas, and found that with 
a %-inch.gas-supply a joint could be brazed in a 2-inch 
wrought-iron pipe in about one minute, the heat being 
very short, the redness not extending over one inch on 
each side of the joint. 

The appearance of the surface after brazing led me to 
experiment further with welding, a process which is not 
possible with ordinary coal-gas and air, owing to the for- 
mation of magnetic oxide on the surfaces. Contrary to 
my expectation, a good weld was obtained on an iron wire 
one-eighth of an inch diameter with a very small blow- 
pipe, having an air-jet about one thirty-second of an inch 
diameter. This matter requires to be taken up and tried 
on a large scale, for such work as welding boiler-plates, 
which, it appears to be, can be done perfectly with far less 
trouble than would be required to braze an ordinary joint. 
The great advantage of this would be that the boilers 
would require no handling, but could be welded with an 
ordinary large blow-pipe in position, and with about one- 
tenth the labor at present necessary. 

The cost of the oxygen is trifling, and it is evident, 
from the results obtained in brazing, that the consump- 
tion of gas would be considerably less than one-fourth 
that necessary with an air-blast, irrespective of the fact 
that welding is possible with an oxygen blast, whereas it 
is not possible if air is used. 

The surface of iron, heated to welding heat, by this 
means comes out singularly cleanvand tree from stale, and 
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a smal] bottle of compressed oxygen, with a blow-pipe 
and a moderate gas-supply, would make the repairs of 
machinery, boilers, brewing-coppers, and other unwieldy 
apparatus a very simple matter. The trouble and aiff- 
culty of making good boiler-crowns, which so freguently 
‘“come down,” would be very small indeed when the work- 
man has an unlimited source of heat at command under 
perfect and instant control. 


THOMAS FLETCHER. 


Those of our readers who may wish to try this process 
can doubtless readily obtain all the oxygen they may need 
from those who manufacture it for calcium lights. The 
following is from the London Engineering, to which it 
appears Mr. Fletcher had addressed a similar letter: 


LEEDS ForGE, LEEDS, January 24, 1888. 


“Str: With reference to Mr. Fletcher's letter published 
in your current issue, it may interest him and your readers 
* to know that for years past we have, inthe manufacture of 
Fox’s patent corrugated boiler furnaces, been welding 
Siemens mild steel plates from f inch to ¥ inch in thick- 
ness with ordinary gas and air, using a form of blow-pipe 
jet. The aggregate of our welding during the past year 
would be represented by some 20,000 lineal feet, the tubes 
being from two feet to five feet in diameter, to work at 
pressures as high as 200 pounds per square inch. 

‘The amount of oxide formed is dependent upon the 
relative amounts of gas and air employed, an oxidizing 
flame producing more and a reducing flame less. ‘lhe 
surfaces of our tubes are perfectly clean of scale, showing 
absence of oxide. “W. L. WILpy, Engineer,” 


THE POTOMAC RIVER DAM FOR THE WASH. 
INGTON WATER-WORKS.* 


THE water-supply of Washington, D. C., is taken from 
the Potomac River at a point about fifteen miles above the 
city. An island in the Potomac divides it into the Mary- 
land and Virginia channels at the point where the upper 
end of the conduit is received, and the water was supplied 
from the Maryland side, which was dammed for the pur- 
pose. The extension of the masonry dam across the island 
and the Virginia shore and the raising the oriyinal portion 
to the same height by adding a 15-invh coping is the sub- 
ject of this paper. The dam as finished is 2877 feet long 
and from 4 to 20 feet in height. . 

The lower side of the dam was rock-faced coursed work, 
the centre and lower part of up-stream wall was concrete, 
and the upper part of wall coursed ashlar. The river 
bottom was rock, with vertical ledges of blue gneiss of 
varying hardness. There was usually a long period of 
low water in summer, but sudden floods were at all time 
‘possible. ‘The current at site was pretty strong, and 
carried Jarge quantities of heavy drift-wood. A rip-rap 
dam was built above the site of the masonry structures 
which it was intended to protect from floods. 

A box coffer-dam was placed just below the rip-rap and 
the masonry built inside ; when it was finished, the rip-rap 
was filled in next the masonry and furn shed the perma- 
nent backing. A track was laid on top of rip-rap dam 
and the larger stones brought on it to the end and dumped ; 
smaller stone was floated down in scows. 

‘The pumping was done by three 8-inch centrifugal 
pumps, estimated to discharge 10,000 gallons per minute, 
driven by portable agricultural engines, which proved very 
efficient and convenient, as in time of sudden floods they 
could be quickly run off to a place of safety. 

When theends of the dam were completed, leaving only 
a gap 150 feet long in the channel, cribs were built, 
8x20xg feet high, made of poles notched and bolted 
together and filled with stone. ‘I hese were sunk above the 
line of the dam, stringers and a pianking of r-inch boards 
put on the up-stream side, and bruch, sedge, grass, ctc., 
filled in, making a barrier which deflected the water over 
the finished portion of the structure and reduced the depth 
at the gap to about one foot. ‘hen short sections were 
enclosed with little dams of sand bags and clay, the water 
thrown out and the foundations laid. . 

‘he so-called Cumberland cements, ‘‘ Round Top” and 
‘* Shepardstown,” were chiefly used, except in the channel 

section, where ‘‘ New York ” and *‘ Rosendale”’ were used. 





* Abstract of a Paperread b:fore the American Society of Civi, 


E avgivcirs, Febraary ct, 1338, by 5. H. Cnittenden, M. Am. Soc. C.E, i 


NEW DRY DOCKS AT MARSEILLES. 


ACCORDING to the Genie Civil the equipment of the 
port of Marseilles is just completed by the finishing of 
two improved dry docks of most recent and approved 
construc*ion, which, added to the four previously in use 
and the old floating dock, afford ample accommodation 
for all requirements of vessels. 


One of the old docks has a length of 180m. and 7m. 
depth of water on keel blocks ; another measures 110m. 
two others gom. each, and the two new ones are not less 
than 3130m., with 6m. depth of water on keel blocks. 
Special machinery has been provided for the service of 
these new docks. Three engines and three pumps, capa- 
ble of emptying one of the docks in an hour and a half, 
form part of the plant. The docks were constructed upon 
the plans and under the superinteudence of M. Guérard, 
Chief Engineer of Ponts and Chaussées, and the plant 
was furnished by the Mediterranean Forge and Shop 
Company. 


A BRIDGE SUPPOSED TO DESTROYED BY 
FROST. 


A SHORT time ago a suspension bridge which spanned 
the River Oise at Merv fell bodily into the river during the 
night. Fortunately, nobody was on it atthe time. The 
bridge was built in 1827, destroyed by the French in 1870 
before the advancing Germans, and reconstructed in 1872. 
The London / #gineer says that the cause of the accident 
is supposed to have been the contraction of the iron by 
the sudden severe frost. 


THE PROPOSED SUPPLY OF WATER BY METER 
IN THE CITY OF LONDON. 


By the report of a recent meeting of the Court of Com- 
mon Council of the city of London, given in the Journal 
of Gas Lighting, it appears that three years ago the cor. 
poration had introduced a bill in Parliament providing 
among other things for the supply of water in London by 
meter. It was defeated by only a small majority and it is 
proposed to reintroduce it an early day. The opinion was 
expressed that the citizens should be supplied with water 
by meter and that the water companies should be com. 
pelled to thus supply it. 


A NEW OIL-PIPE LINE, 


THE Standard Oil Company proposes to build an 
immense pipe line from Lima, O., to Chicago to transport 
oil for fuel purposes. The right of way is being secured, 
and preparations made for construction. This is the 
beginning of the propnsed 1,000 miles pipe line between 
New York and Chicago. There has been in use for some 
years a pipé line from the cil fields of Western Pennsyl- 
vania to New York, which will form the eastern con. 
nection. 





THE WORLD'S ELECTRIC INDUSTRY. 


Unprr this title the London Léectrician gives some 
very suggestive figures. It says that inthe United King. 
dom there are 229,000 miles, or thereabouts, of public 
telegraph wires employing 23,868 persons, and on the 
world’s telegraph lines, approximately amounting to 
1,800,000 miles. not including submarine cables, a total 
number of 179,708 persons find their occupation exclu- 
sively in telegraphic signalling operations, This, of course, 
dees not include railway and post-office officials whose 
telegraphic duties occupy but a part of their time and by 
whose addition the aggregate would be greatly increased. 

Taking the same basis of exclusive occupation, there are 
about 6,000 persons, almost all British, engaged on sub. 
marine cables and some 30,000 on telephones, a total of 
216,000 operators. . 

The electric-lighting industry employs about 100,000 
persons, of whom about 5,000 are in Great Britain, and 
adding to this some § 000 persons employed in the manu- 
facture of electric cables and insulated wires, gives with 
the 216,000 operators a grand total of 320,000 people. 
About 100,000 more are engaged in Great Britain in indus- 
tries which but for the practical utilization of electricity 
would have no existence. Reckoning three to a family, 
these industries provide support for 300,000 people, and 
multiplying this by the proportion which the electrical 
industries of that country bear to the rest of the world, it 
is concluded that at least 5,000,000 people would have to 
look to other means of subsistence if electricity and its 
commercial applications had not been made known to men. 
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FOG AND GAS. 


A RECENT foggy day in Marchester, England, caused a 
consumption of 19,974,000 cubic feet of gas in that city, 
against 14,378,000 cubic feet consumed on the same day 
of the previous year, the latter being about a fair average 
for the season. 





LIGHTING AND HEATING RAILWAY Caps 
IN EUROPE. 


THE Chronique Industriele reports that at a recent con. 
ference in Milan questions relative to this subject were 
discussed. It was stated that flat-wicked lamps burning 
vegetable oil gave some satisfaction, those burning min. 
eral oil are preferred, and gas is entirely satisfactory but 
found inconvenient to supply. Results of experiments 
with electricity forbid its use until lamps and generators 
are much further perfected. 

‘* Warming is considered a more delicate question on 
account of the diversified tastes of the traveler.” Porta. 
ble foot-warmers are much used, the Radelet foot. 
warmer, whose heat is supplied by metal bars of high 
temperature, and the acetate-of-soda foot-warmer satis. 
factorily retaining their efficiency. Many trials have been 
made with fixed and semi-fixed foot-warmers. The 
methods of heating by hot water. or steam furnished by 
the locomotive, or a special boiler carried on the train, 
are also employed, but present considerable difficulty in 
arrangement, connections, etc. Both warming and light. 
ing were eventually pronounced open questions. 





WESTERN PENNSYLVANIA ASSOCIATION OF 
ARCHITECTS. 


AT the last annual meeting of the Western Pennsylvania 
Association of Architects, held in Pittsburg last month, 
the following officers were elected: President, Andrew 
Peebles ; Vice-President, George S. Orth: Secretary, L. 
O. Danse, C. E.; Treasurer, Joseph Anglen: Directors, 
Thomas M. Boyd, C. E., Joseph Stillburg, I. V. Evans. 





MINNEAPOLIS SOCIETY OF CIVIL ENGINEERS. 


THE Minneapolis Society of Civil Engineers has just 
elected the following officers: President, W. A. Pilce: 
First Vice-President, E. B. Abbott: Secretary, Walter S. 
Pardee ; Assistant Secretary and Treasurer, B. O. Hun- 
tress; Librarian, W. W. Redfield: Member of the Board 
of Managers of the Association of Engineering Societies, 
Andrew Rinker; Standing Committee on Membership, 
Andrew Rinker, M. D. Rhame, R. A. Sanford; Com- 
mittee on Entertainment, George W. Sturtevant, F. W. 
Chappelon ; House Committee, W. W. Redfield, S. C. 
Deverly. 





COMPRESSED AIR FOR POWER PURPOSES. 


THE works for the public supply of compressed air to 
the-town of Birmingham, England, have been pushed 
forward vigorously during the year 1887: The present 
contracts for engine power are for three triple expansion 
engines each of 1,000-horse power. The buildings for 
this installation and for a further 1,000-horse power are 
completed, and the engines are in course of erection, The 
steam-boilers on the ‘‘ Lane " system are erected for six 
engines, as are also the gas producers by which the steam 
is generated. The mains for distributing the compressed 
ait from the central station are being laid through the 
town, the largest size being twenty-four inches in diame- 
ter, which is now being laid, together with others of 
twenty inches and eighteen inches diameter. They are 
wrought iron, and are jointed by what is known as the 
** Kimberly ” joint. They are laid in either concrete or 
brick trenches. Bythe time that the mains are laid the 
engines will be ready to deliver air to the large number 
of consumers on the company’s list. The commencement 
of the public supply of compressed air motive powerin 
Birmingham is expected to be about April, so that the 
works will be in full operation by the middle of the year. 
MM. Petit and Boudenoot have had engines of about 
300-horse power at work for some time supplying com- 
pressed air to motors in the St. Avoye quarter in Paris. 
The results have been so satisfactory that the system is 
being rapidly extended, and during the past year Messrs 
Davey, Paxman & Co., of Colchester. have supplied an 
immense plant of engines, boilers—these latter of the 
marine type—and air-compressors to a French Company. 
— Engineer. 
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CONTRACTING 





ARCHITECTURAL COMPETITIONS. 


CANTON, O.—Plans are wanted here for 
fwo brick schcol buildings, until March 5. 
Address the Board of Education. 


METHODIST BOOK CONCERN BUILD- 
ING. 


Mr. E. H. KENDALL, of New York, has 
been selected as the architect of the new office 
building of the Methodist Book Concern. It 
is to be on south. west corner Twentieth Street 
and Fifth Avenue; 100x175 feet and ten 
stories high. 





For works for which proposals are requested see also 
the ‘Proposal Coluinn,”’ pages v-vi-visi-175. 





Persons who make any use of the information they 
find in these columns we trust wil! not omit to mention 
"THE ENGINEERING & BuitpinG RECORD as the source. 


Our readers will oblige us by notes, clippings, or any 
information warch will put us 10 the way of obtain- 
ing early and reliable news for our ** Contractiny 
Intelligence.’ J/a# formation of importance sent 
to us exclusively, and not elsewhere published, 
will be libervily paid Jor. 





WATER, SEWERAGE, ETC. 


New YorkK City.—See our Proposal Col- 
umn for important advertisement of proposals 
wanted for furnishing and delivering cast-iron 
pipe and special castings, laying the same, 
etc., by the Aqueduct Commission. 


Eustis, KAN.—John Boyd, City Clerk, 
writes as follows: ‘‘ Our city has voted water- 
- works bonds and are negotiating for the works, 
same to be completed as soon as possible.” 


CuBa, N. Y.—The President of the Com- 
mon Council of this place writes us concerning 
~ the water-works question as follows: ‘' The 
. taxpayers are at present agitating the question 
of a thorough system of gravity water works 
which would afford ample fire protection for 
the village. A vote will probaby be taken 
soon. I judge the sentiment at present to be 
about equally divided for and against the pro- 
ject with the favorable side gaining ground by 
agitation.” 


CounciL Buurrs, IA.—The Council Bluffs 
W ater-Works Company has increased its capi- 
tal stock from $750,000 to $1,000,000. Ex- 
tensive improvements are contemplated in the 
near future. 


SALT LaKE City, UTAH.—The Special 
(Committee on Sewerage has presented its re- 
port to the Common Council and the matter is 
now in the hands of that body. . Ihe report 
recommendsan improved form of the pipe sys- 
tem, and estimates the cost at from $112,500 
to $185,500. Early developments may be ex- 
pected. 


WILLIMANTIC, Conn.—George W. Melony, 
of this town, under date of February 8, writes 
us as follows: ‘‘It may be of interest to 
readers of your Contracting Intelligence col- 
umns to learn that this borough voted last 
fall to construct 6,6co feet of main sewer 
early in the coming season, this section to be 
part brick and part vitrified tile and to cost 
nearly $25,000. A _ special committee, of 
which | am amember, has been appointed 
to make contracts, etc., and weare now look- 
ing for a construction engineer to prepare 
detail plans immediately and supervise the 
work.” 


WASHINGTON, Mo.—The taxpayers of this 
place have presented a petition to the trustees 
asking for a special election to submit the 
question to voters as to whether water-works 
shall be established. Messrs. Jones, Hage- 
busch and Beinke were appointed a special 
committee to make necessary arrangements for 
such election. 


LovisviLLeE, Ky.—The Louisville Water 
Co. advertises for proposals for building en- 
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' gine-house, furnishing pumping-engine, and 


building river and inlet work. See our Pro- 
posal Column. 


ALLEGHENY, Pa.—At a meeting of the 
Water Committee, held February 6, the ques- 
tion of submitting to councils a printed report 
relative to securing a better supply of water 
was presented. 

The report includes three plans of obtaining 
water from Nine-Mile Island, which are de- 
scribed as follows: ‘‘ The first plan embodies 
a system by which the water is pumped intoa 
steel delivery main at such a pressure as to dis- 
tribute it at the highest points in Allegheny 
City at an estimated cost of $1,500,000. ‘lhe 
second plan is essentially the same, with less 


| powerful engines and without a rising main, 


by which the water is sent to Allegheny City 
and then elevated by the present water-works 
engines, and will cost $1,261,408.go. The 
third plan includes the first plan, with the 
addition of reservoirs or settling-basins, and 
would cost $2.581,936.”’ 


MAYNARD, Mass.—The water-works ques- 
tion is being agitated. 


Wo .rFsoro, N. H.—This place has voted 
in favor of water-works. 


CHEYENNE, W. T.—The question of im- 
proving the water-works system here is being 
discussed by the city officials and it is prob- 
able that steps toward that end will soon be 
taken. Asystem of storage reservoirs is re- 
garded as the most feasible and the estimated 
outlay for the proposed improvements is 
$20,000. Donald Miller, the City Clerk, can 
give details. 


GORDONSVILLE, VA.—Keports state that a 
system of water-works will soon be established 
here. 


LAKE, ILL.—On January 31 the Board of 
Trustees adopted the plans and specifications 
submitted by Mr. Horn, the Town Engineer, 
for a sewage pumping station upon the Shone 
hydro-pneumatic system. ‘The pneumatic 
ejectors will be placed underneath the surface 
of the street at the intersection of Sixty. ninth 
and Halsted Streets. ‘hey are to be capable 
of lifting twelve hundred gallons of sewage 
per minute against a head of thirty feet. ‘Ihe 
air-compressors will be placed about 700 feet 
from the ejectors. 


MYERSDALE, PA.—Concerning water-works 
matters here our correspondent writes us, 
under date of February 7, as follows: ‘‘A 
company has been formed, named Myersdale 
Sand Spring Co., and a charter obtained. 
Last night the Council granted right of way 
to lay pipes, etc., in the town and the Execu- 
tive Committee is pushing the matter as fast as 
possible, but the work will not begin before 
spring and is not under contract yet.” 


WINNEPEG, MAN.—Concerning the report 
that the sewerage system here was to be ex- 
tended our correspondent writes as follows : 
‘‘Plans and estimates have b-en submitted 
covering about three miles of extensions at an 
estimated cost of $38,000, but have not yet 
been decided upon.” 


Lynn, Mass.—Concerning the report that 
the water-works here were to be extended our 
correspondent writes as tollows: ‘‘ No steps 
have been taken as yet to extend these works 
beyond a petition to the Legislature for liberty 
to increase the bonded debt. Probably the 
pumping capacity and more storage will have 
to be provided in the near future.” 


TOLEDO, O.—The Superintendent of the 
Water-Works has been ordered to advertise 
for bids for a new pumping engine of 10,000,- 
000 gallons capacity, and for the sale of the 
two old Worthington engines of the capacity 
of 5,000,000 gallons each. Also to advertise 
for bids for laying a submarine line, 16-inch 


main, across the river. See the Proposal 
Column. 
BuFFALO, N. Y¥Y.—The Board of Water 


Commissioners has submitted a communica- 
tion to the Common Council favoring improve- 
ments to the water-works plant, which will 
necessitate the addition of new storage and: 
distributing reservoir, a 20,000,00u. gallon 
pumping-engine, and two liues of mains, one 
36 inches and the other 42 inches. 
mon Council will consider the matter at once. 
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STERLING, CoL.—A water-works system to 
cost $40,000 is to be established here this 
spring. The water will be furnished by some 
springs lying six miles north of Sterling, the 
head of the water-supply being 125 feet above 
the town, which alone gives a good water 
pressure. 


MILTON, Mass.—It is reported that there 
are two schemes on foot here for furnishing a 
water-supply. The Water Committee can 
give details. 


PHILADELPHIA, PA.—The Water Commit- 
tec has ordered that plans and specifications 
for the fitting up of filters be drawn by one of 
those tendering for the supply of the same. 
The plans will be for a plant with a purifying 
capacity of one million gallons per day, in- 
cluding all the water used in the building. 


MEMPHIS, TENN.—The Artesian Water 
Company, which began operations here six 
months ago, with a capital stock of $100,000, 
has purchased the plant of the old water com- 
pany, which supplied the city from Wolf 
Creek, for the sum of $555,0co. The new 
company will issue $750,000 in stock and 
$500,000 in bonds. Seven hundred thousand 
dollars will be expended in improvements at 
once. ‘There are now 35 miles of pipe, and 15 
miles are to be added. A Stand-pipe 225 feet 
high will be built, and two pumps of a capacity 
of 10,000,000 gallons a day erected. The 
water will be drawn from 20 wells, which will 
be linked together. ‘Ihe average depth will 
be 500 feet, and the flow adequate for a city of 
twice this size. 


NEBRASKA, CITY, NEB., has just accepted 
completed plans of grade and sewer-system 
and proposes to go ahead with the construc- 
tion at once. Messrs. Rosewater & Christie, 
Omaha, Neb, who designed the plans, will 
have charge of the construction. 


Orrawa, KAN.—Messrs. Rosewater & 
Christie, of Omaha, Neb., have just com- 
pleted plans and specifications of a system of 
sewerage for this city. The plans have been 
accepted and arrangements are being made to 
proceed with construction of a part of the 
system early in the spring. 


MILTON, MAss.—Concerning the proposed 
water-works project here the Chairman of the 
Water-Works Committee writes us as follows: 
‘*The Milton Committee on Water-Supply 
have reported to the town that on account of 
the great cost and small income that it would 
be inexpedient for the town to build a system 
of water-works at the present time. The esti- 
mated cost of the proposed works was $275,- 
ooo. Operating expenses, $5,c00. The fixed 
charges and operating expenses amounted to 
$21,000, and the income from hydrants and 
water takers to but $12,000, and on account 
of the prospective large annual deficit we 
made the report I stated.” 


LAKE, ILL.— The trustees of this place will 
readvertise for bids for the proposed water- 
main. It has been declared bygthe ‘Town At- 
torney that the bonds furnished by the lowest 
bidder on the previous award were excessive, 
hence the new move. " 


BELLVILLE, ILL.—The City Water Com- 
pany has purchased thirty acres of land near 
their present reservoir, in which, with the 
opening of spring, they will construct a new 
reservoir twenty feet in depth, and having five 
times the capacity of their prsent large reser- 
voir, so as to provide for an ample supply of 
water at all times. 


SUNDANCE, Wv.—It is reported that water- 
works will be established here. 


FRENCHTOWN, N. J.—The water-works 
system of this place is to be improved. Ad- 
dress S. D. Hagerman, Town Clerk. 


IRON MountTAIN, MICH.—City Clerk F. 
Crocker, it is said, can give details of a pro- 
posed water-works system for this place. 


WICHITA, Kan.—Plans and specifications 
for asystem of sewerage for this city have 
been adepted and work will be begun in the 
spring. ‘lhe plans were prepared by Messrs. 
Rosewater & Christie, of Omaha. The esti- 
mates show that the system will embrace 85 
miles of sewers to cost $365,000. 

CHavuTaugua, N. ¥.—The water-works at 
this place are to undergo improvements. 


News DEPARTMENT. 


OwaTONNA, MINN.-—-City Clerk E. M. 
Trice can furnish details of proposed water- 
works system. 


BRIDGES. 


Bay City, MicH.—There is to be consid- 
erable bridge building here. 


WHEELING, W. VA.—The election by the 
voters of Wheeling and Ohio Counties on the 
question of voting the sum of $3c0,000 toward 
building a Union bridge across the OhioRiver 
at this point resulted in favor of the measure, 
and work on the new enterprise will begin at 
once. The City Engineer ot this place wil! 
furnish details. : 


PORTLAND, ME.—At a recent meeting of 
the Maine Central Railroad directors 1t was 
voted to replace some eight of the short 
wooden bridges between Portland and Vance- 
boro with iron structures. The cost will be 
about $50,000. The directors have also de- 
cided to construct 400 flat and box cars at the 
Waterville shops next summer, the cost of 
which is estimated at $400,000. 


SMITH’S FALLS, CAN.—Reports say that a 
large bridge is to be erected here. 


BRIGHTON, N. ¥Y.—It is reported that a 
large bridge is to be erected here. 


BUFFALO, N. Y.—It is reported that the 
Erie Railroad will erect a $100,000 bridge 
here. Chief Engineer Buchholtz, of the Erie, 
can give details. 


ST. Paut.—The Board of Public Works 
recommend an appropriation of $10,000 for 
the construction of approaches to the Dale 
Street bridge. 


MISCELLANEOUS. 


NATIONAL, CAL.—It is proposed to petition 
the City Council to order a special election for 
the purpose of issuing city bonds to the 
amount of $100,000. ‘The money is needed 
for the purpose of making public improve- 
men‘s—a fire department, city hall, fire-plugs, 
etc., being contemplated. 


CHATTANOOGA, TENN.—The Committee on 
Commerce has reported favorably the joint 
resolution to appropriate $75.000 for continu- 
ing the improvement of the Cumberland River 
above Nashville, with a view to securing a 
depth of four feet in the channel. Part of the 
money is authorized to be used in the purchase 
of sites tor necessary lock and dams. 


NEW CORPORATIONS. 


THE Morden Brake Beam Company, of 
Chicago, Ill., capital stock, $400,000, to deal 
in appliances relating to car brakes; incor- 
porators, Franklin H. Watriss, George C. 
Wilson, and other& 


THE Bowers Dredging Company, of Chi- 
cago, Ill., capital, $2¢0,000, to do acontract- 
ing business: incorporators, A. L. Amberg, 
L. W. Bates, and others. 


THE Spring Valley Elevator Company, of 
Spring Valley, Ill.; capital, $20,co0; incor- 
porators, I.ouis Ackerman and cthers. 


THE Smith Feed Water-Heater and Purifier 
Company, capital stock, 50,000 ; incorpora- 
tors, C. E. Bleyer, T. A. Walsh, and others. 


THE Chicago and South Side Rapid Tran- 
sit Railroad Company, Chicago, Il.; Will H. 
Clark, and others, incorporators. 


THE San Diego and Elsinore Railway Com- 
pany, San Diego, Cal.; capital stock, §2,0co,- 
ooo; C. C. Stevenson, and others, incorpora- 
tors. 


THE Cedar Rapids Belt and Southwestern 
Railway Company, Cedar Rapids, lowa; 
capital stock, $500,0co; J. May, and others, 
incorporators. 


THE Santa Ana, Fairview, and Pacific Rail- 
road Company, Santa Ana, Cal.; capital stock, 
$60,000; A. L. Clarke, and others, incorpora- 
tors. 


THE Electrical Manufacturing Company, 
Newark, N.J. Capital stock, $5,000. Paul 
W. Roder and others, incorporators. 


The San Francisco Steam Company, San 
Francisco, Cal. Capital stock, $5,000,000. 
P. ‘I’. Dickenson, and others, incorporators. 
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SCRANTON, PA.—Address W. J. Lewis, of 
the Suburban Electric-Light Co., for details 
of some new electric-light work. 


LAKE, ILL.—C.S. Armstrong has applied 
to the Trustees for a franchise for an incan- 
descent electric light and power plant for the 
purpose of supplying electric light and power 
to private residences. 


BuFFALO, N. Y.— Our correspondent 
writes: ‘‘ In your issue of last Saturday I see 
a denial from a city official of the report that 
the Thomson-Houston Electric-Light Com- 
pany would spend $40,000 for a plant and 
building here. I did not furnish you with the 
report, but if it was not true then, it is now. 
I am at a loss to understand why it should be 
denied bya city official. If that official would 
like a little information on the subject, just 
tell him that the company has purchased a 
lot on Court Street near Pearl, and has also 
started a building which will ultimately be 
Carried up six or seven stories, but only two 
stories at present. The architect of the build- 
ing is H. H. Little. I do not know what the 
plant and building have cost the company, 
but certainly not less than $40,000, as it is in 
the central part of the city. 


DAVENPORT, IowA.—The People’s Light 
Co. has been incorporated in this city, with 
James Thompson as President. The capital 
stock of the company is $10,000. The com- 
pany has applied to the City Council fora 
charter and right of way. It is proposed to 
make use of the Moline water power in the 
securing of electricity for purposes of illumin- 
ation, 


HEMPSTEAD, L I.—The Town Board of 
Commissioners of this place has given permis- 
sion to the Hempstead Gas Light Company to 
extend its system of electric lighting one mile 
in all directions beyond the village limits. 


RAVENNA, O.—An electric light plant to 
cost $12,000 is to be established here. 


Porr Huron, MicH.—Electricity is to 
take the place of gas as an illuminator here. 


KENOSHA, Wis.—The city officials have 
decided to establish an electric light plant. 


STOUGHTON, MASS.—This place is to be 
lighted with electricity. 


CuHicaco, ILt.—A project to supply this 
city with unlimited quantities of natural gas 
for fuel and illuminating purposes is being 
developed by a combination of capitalists, 
some of whom live ir Chicago and others in 
Philadelphia. W. W. Gibbs, of Philadelphia, 
Pa., is at its head. 


SPENCER, MASS.—Electric lights are to be 
introduced here. 


BIDS OPENED. 


Fonxp Du Lac, Wis.—The following bids 
for lighting the public streets were opened 
February 1 by the Committee on Public Light- 
ing: 

Fond du Lac Gas Light Co., two proposals, 
as follows: First—To furnish any number of 
electric lights, at the rate of $72 per year for 
2,00cC candle power, or $50a year for 1,200 
candle power, at the option of the city. Lo- 
cation of lamps to be fixed bythe city. 
Schedule of lighting same as now used. Con- 
tract to run five or ten years. Second—lf gas 
and electricity are used in combination, to fur- 
nish the electricity at the rate of $50 per year, 
and the gas lights at $25 per year, the number 
and location of lamps to be fixed by the city. 
Schedule of lighting as at present. Contract 
to run five orten years. If a liberal number 
of gas lamps are used, the price of gas to pri- 
vate consumers will be reduced. 

L, O. Hill & Co., Fond Du Lac, proposed 
to furnish ten more arc lights than are now 
used by the city, at a cost of $4,350, the con- 
tract to run two, three, or five vears. 

The first proposal would distribute in the 
city 83 lamps of 2,000 candle power, or 120 
lainps of 1,200 candle power. The old con- 
tract called for 20 lights. 

Under the second proposal the city could 
have 60 electric lights of 2,000 candle power 
and 12v gas lights for $6,000. 

No award has as yet been made. 


CEDAR FALLS, TOWA.—Synopsis of bids 
for constructing a system of water-works 
under plans prepared by Loweth & Curtis, 
civil engineers, of St. Paul, Minn, opened 
January 34 by Council Committee on Water- 
Works. 

R. D. Wood & Co., Philadelphia, Pa., hy- 
drants, $30.50, $31.25, $33.c0; 8-inch valves, 

23.c0; 6-inch valves, $16.00; 4-inch valves; 
$10.00 
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Gerdon & Maxwell. Hamilton, 


Ohio, | 


Campbell, $1,250; Schulze & Stucher, $808; 


pump, 10x10%/x12, $2,680; pump, 18x10 x- ; Geo. Young, $800. The contract was awarded 


18, $3,060; boiler, $1,010. 

Shickle, Harrison & Howard Iron Co., St. 
Louis, Mo., pipe, $30.40; special castings, 
3 cents. 

Detroit Pipe and Foundry Co., Detroit, 
Mich., pipe, $30.80; special castings, $46.50. 

Dennis Long & Co., Louisville, Ky., pipe, 
4-inch, $32.75: 6 and 8-inch, $31.75; special 
castings, 3% cents. 

American Water & Gas Works Construc- 
tion Co., Chicago, IIl., entire work, $16,800. 

Eclipse Wind-Engine Co., Beloit, Wis., en- 
tire work, $20,560. 

W. T. Casgrain & Co., Milwaukee, Wis., 
entire work, $19,357. 

D. Kennedy, New York, hydrants, $27; 
8-inch valves, $21; 6-inch valves, $12.50; 
4-inch valves, $8.50; valve-boxes, $5. 

Hodgman Bros., St. Paul, Minn., pipe, 
$30.65; hydrants, $30.60; 8-inch valves, 
$22.50; 6-inch valves, $15.25; 4-inch valves, 
$10.25; valve-boxes, $5.50; specials, $60. 

Sturtevant & Carr, Minneapolis, Minn., 
entire work, $23,617. 

Pond Engineering Co., St. Louis, Mo., 
pumping plant, $3,220. 

Deane Steam-Pump Co., Holyoke, Mass., 
pump, 18'4x1o0x18, $4,430; pump, 1814 x1ox- 
10, $3,350: no bid on boiler. 

Robinson, Cedar Falls, Iowa, engine- 
house, $1,750. 

Weisbard, Cedar Falls, Iowa, engine- 
house, $1,333.52. 

National Tube-Works Co.. Chicago, I1., 

hydrants, $34.50; 8-inch valves, $23.95; 6- 
inch valves, $15.95; 4-inch valves, $9.95; 
valve—boxes, f4.50. 
Connors, Cedar Rapids, Towa, pipe, 
$38; hydrants, $40; 8-inch valves, $26; 6-inch 
valves, $18; 4-inch valves, $13; valve boxes, 
$10; specials, 3'4c.: pump-house, well, and 
filter-gallery, $3,257. 

Dennis & Cornell, Muscatine, Iowa, entire 
work, $18,400. 

Addyston Pipe & Steel Co., Addyston., O., 
pipe, 8 and 6 inch, $31.50; 4-inch, $32.50; 
specials $60. 

The contract was awarded to the American 
Water and Gas Works Coastruction Co. 











WILLIAMSPORT, Pa.— Supplemental bids 
forthe First and Second Sewer Districts: 
Jacoby & Madden, Bridgeport, Conn., $83,- 
645.76; B. J. Coyle & Co., Washinton, D.C., 
$34,145.76; |. J. Cogan, Bergen Point, N. J., 
$56,231.45; Nagle & Co., Elmira, N. Y., 


$78,623.53. Bid of Nagle & Co. was recom- 
mended to councils. 
NEWPORT, Ky.—Synopsis of bids for 


water-works furnishings, opened February 6 
by B. R. Morton, Superintendent of the 
Water-Works: 

Bingham & ‘Taylor, Buffalo, N. Y., ser- 
vice-boxes, $1; Globe Foundry, Cincinnati,O., 
service-boxes, $2; James McDonald & Sons, 
Cincinnati, O., lead pipe, 53/c.: solder, 21c. 

Robert Hesterburg & Co., Cincinnati, O., 
%-inch stop-cocks, so0c.; %-inch  service- 
cocks, 50c. 

George Fewless. Cincinnati, O., 4%-inch 
stop-cocks, 51c.; %-inch service-cocks, 53c. 

Alex. Rigler, Cincinnati, O., 14-inch stop- 
cocks, §§c.: 4%-inch service-cocks, §5¢. 

Bourbon Copper and Brass Works, Cincin- 
nati, O., '%-inch stop-cocks, 60c.; 44-inch 
service-cocks, 60c. 

Troy Globe Valve Co., Troy. N. Y., %-inch 
stop-cocks, 60c.; ‘4 inch service-cocks, 6oc. 

William White, Newport, Ky., excavating 
and plumbing service branches, $2.25; extra 
labor, repairs, etc., plumber and helper, per 
day, $3. 

George J. White, excavating and plumbing 
service branches, $2.75; extra labor, repairs, 
etc., plumber and helper, per day, $4.50. 

The contract for the lead pipe was awarded 
to James McDonald & Sons; stop and service 
cocks to George Fewlass; excavating and other 
labor to William White. 


TOLEDO, O.—The Water-Works Board has 
signed a contract with the Ohio Pipe Company 
for 250 tons of iron pipe at $25.83 per ton, or 
$6, 457.50. 


CLEVELAND, O.—The following bids for 
fire-proof vault were received by John White- 
law, Water-Works Superintendent : 

W. Y. Latimer, Cleveland, $933; McMillan 
& Collister, Cleveland, $800; |.}Mahan, Cleve- 
land, $919; J. Barclay, Cleveland, $1,095: J. 
Yawne & Son, $925; J. Reardon, $1,014; S. 
C. Kane, $1,108; J. Gill & Son, $917; F. 
Hostrurg, $5808; H.C. Spooner & Son, $3,030: 
J. Hill, $769; A. Doll, Jr., $690; Tasker & 
Loesch, $847: J. Hardman, Jr., $898.40; F. 


to A. Doll, Jr. 


MILWAUKEE, WIs.—The Board of Public 
Works opened bids February 7 for the con- 
struction of 226 feet of docking on the river 
and for the flushing-tunnel. They were made 
by W. T. Casgrain at $3,600 for the outlet 
complete, and by G. H. Starke for $3,780: The 
bids as to oak piles, street piles, and dock 
timbers were the same at $600, $50, and $50 
per 1,000 feet respectively; those for rod-iron 
tie-rods differing $4.45 in favor of Casgrain. 


ST. Pau, Minn.—The Economy Steam- 
Heat Company has been awarded contract for 
putting in temporary plant in the new court- 
house and city hall. 


GOVERNMENT WORK. 


WASHINGTON, D. C.—The following is an 
abstract of bids opened January 30 for general 
excavation and piling for Custom House, etc., 
at Key West, Fla.: 

McDermott & Higg, amount for performing 
the work according to the drawings and speci- 
fications, no creosoting required. $10,647.17. 

Colin McK, Grant, $14,000; $5,000 addi- 
tional if piles are crensoted. 

George W. Egan, $11,400; $3,000 addi- 
tional if piles are creosoted; $9,000 deduction 
if uncreosoted piles only are delivered. $6,800 
deduction if creosoted piles only are delivered. 

McCarthy & Baldwin, $13,889. 

Kelly Bros., $12,950. 


Macon, Ga.—Synopsis of bids for steam- 
heating, etc., inthe public building, opened 
February 7 by the Supervising Architect of 
the Treasury Department : 

Bartlett, Hayward & Co., $5,940; Nash- 
ville Machine Co., $11,337; L. E. Millen, 
; S. I. Pope & Co., $5.937; William 
Kirkup & Son, $5,150; Charles A. Robbe, 
$7.285; Vhomas C. Bassher & Co., $6,268: 
Weston Engine & Machine Co., $6,250. 





Co_umBus, O.—Synopsis of bids for ap- 
proach changes to the public building, opened 
February 7 by the Supervising Architect of 
the Treasury Department : Platform and steps, 
mai.ing buffer, masonry and storm doors— 
McCarthy & Baldwin, $1,487. For raising 
grade and driveway—-M. B. Abbott, $290. 


LEAVENWORTH, KAN.—Synopsis of bids 
for slate and metal work of roof, flag staff and 
frame hood over scuttle for the court-house, 
opened February 2 by the Supervising Archi- 
tect of the Treasury Department: Morgan, 
Thomas & Co., Washington, D. C., $2,399: 
Kansas City Slate Co., $3,800: A. K. Sweet, 
Kansas City, $3,453.87; William T. Yoakum, 
Leavenworth, Kan., $4,900; Varney Heating 
and Mfg. Co., Leavenworth, Kan., $3,100; 
William E. Roach, $2;596; Kinsely & Miller, 
$2,996. 


Lutlding Intelligence. 


We solicit from each and every one of our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—é $, brown stone; dr, brick: dr st, 
brick store ; 4s dwell, brown-stone dwelling; afart 
house, apa’* nent-house: fen, tenement: ¢, each 
9, owner: a, architect; 6, builder: /7, frame. 


NEW YORK, 
562-564 7th av, 2 br tens; cost, each, $9,- 
000; o, John G Wendel; lessee, Anton Ehr- 
man; a, Rentz & Lange. 


560, 562 and 564 7th av, rear, br stable; 
cost, $8,000; o, lessee, and a, as above. 


411 E 75th, stone ten; cost, $9,000; 0, H 
M Cadden; a, F T Camp. 

945 10th av, br ten and store; cost $16,000; 
0, Philip Spengler; a, Thom & Wilson. 

157th, n s, 225 e Courtlandt av, br ten; 
cost, $9,500; 0, Katharine Doelle; a, A 
Pfeiffer. 

Courtlandt av,s w cor 149th, 3-story br 
ten and store; cost, $10,000; 0, John H Boh- 
ling; a, A Pfeiffer. 

Bathgate av, n weor 183d, 6 br and fr 
dwells: cost, each, $3,000; 0, Charles Barnes; 
aand b, J J Barnes. 


Fulton av,s w cor 169th, br and stone 
dwell; cost, $75,000; 0, John Eichler; a, De 
Lemos & Cordes. 

442-444 West soth, 2 br tens; cost, $20,000 
all; o, Trustees of Henry Astor; a, James W 
Cole. 

S w cor 116th and Fourth av, br flat; cost, 
$30,000; 0, Max and Moses Ottinger; a, A B 
Ogden & Son. 





FEBRUARY 


304 Delancey, br flat: cost, 
Anna Albers; a, Kurtzer & Rohl. 


N w cor Great Jones and Lafayette Fi, 
br store, cost, $150,000; 0, Mrs E Scherse 
horn; a, H [ Hardenburg. 
_ S's 68th, 100 w Second av, § br dweile. -, 
$50,000 all; 0, Auchimutz & Schermerhers-. 
as above. “ 


N s 88th, 200 e Second av, 3 br tens: se 
$42,000 all; o, Frank A Wihlein: a, Edie 
Wenz. 


Ss 83d, 275 w 8th av, br dwell: Cost, fe 
000; 0, Philip Daly; a, Jobn Sexton. 

247 Division and 258 East Broads - 
workshop; cost, $27,000; 0, Gross & Bros, 
a, Herter Bros. . 

72, 73 and 74 West, 3 br stores and ee. 
cost, $21,000 all: Est of William Eugar,:. 
ceased; a, H J Hardenburg. | 

Ns 112th and ss 113th, 100 w 8thav. ff 
dwells; cost, $160,000 all; o, HW Smith: ; 
William H Boylan. 

223-225 West roth, br stable and és; 
cost, $15,000; 0, James Simpson; a, He 
Pirsson & Co. 


ALTERATIONS—NEW YorK. 
163d, ns, abt 200 e 3d av, stone exten:'- 
cost, $7,500; 0, Schnorer Club: a, A Piai- 
873-879 Broadway, 2 br stores; cost, fr 
000; 0, Soloman Leib; a, De Lemos & Corc= 
635-637 Sixth, br tens; cost, $24.on:: 
Est of David Jones; a, D & J Jardine, 


$20.0: : 


BROOKLYN. 


Stockholm, w s, 80 e Evergreen ay, four: 
(brick filled) tens; cost, $20,000; 0, a and: | 
Joseph Frisse. 

Beaver, es, 400.10 s Flushing ay, 2 fri: 
(brick filled) tens; cost, $15,000; 0 and b, [3 
Freitag; a, Th Engelhardt. 

S w cor Evergreen av and Prospect st. } 
storage; cost, $12,000; 0, L Liebmanana: 
a, Th Engelhardt. 

S s Kosciusko st, 275 e Sumnerar. jt 
dwells; cost, $19,000 all; 0, Rich C Addy; 
owner. 

N e cor Classon av and Bergen st, 37 
dwells and stores: cost, $25,000 all; 0, |c 
P. Wierck; a, Th Engelhardt. 

Secor Lewis and McDonough, br stv 
and dwells; cost, $16,000; 0, John F Ryz. 
a, Amzi Hill. 

E s Central av, 75 s Grove st, 2 frase: 
and stores; cost, $8,000 all: o, H Vollre:r. 
a, owner. 

N s Cornelia st 100 w Bushwick av.¢! 
dwells: cost, $15,000 all; o, R B Milla: 
David Acker & Sons. 

S e cor First and Leonard sts, fr store 2:4 


dwell; cost, $10,000; 0, D M Koehler; a! 


Hugo Koehler. 

W s Manhattan av, 65 s Monroe ar. 2" 
stores and dwells; cost, $7,000all; 0, Razzi: 
& Miller; a, same. 


KEY WEST, FLA.—Edward H. Gato," 
Havana cigar manufacturer, will erec:o 
of the largest cigar manufactories it : 
United States herethis spring. The tt. 

- ing is to be of brick, iron and stone. a 
acapacity for 1,000 cigar-makers. enahu 
them to manufacture 2v0,000 cigars 2435. 


BOSTON, MASS.—State and Doane s. 
banks and offices; cost, $250,000; 0.1 
estate; a, Peabody & Stearns; b, Norercis 
Bros. - 

125 and 127 Purchase st, br mercazlit, 
cost $26.000; 0, Joseph Gahm; a, L. Nes 
beim; b, James Fagan. . 

Newburg st, near Parker, 3 brick oe 
cost, $36,000; 0. F. R. White, et al. 5. 
J. Tobey; b, F. R. White, etal. 

Caledonia st, 2 br dwell; cost, $25.00. 
o, Seth R. Baker; a, E. N. Boyden. | 

St. Botolphst, 2 brdwell; cost, #7:°° 
o, Seth R Baker; a, E N Boyden. 


ST. PAUL, MINN.—Nothing over $1." 
in value to report. 


LOS ANGELES, CAL.—Mr Samuel J! 
Thayer, of Boston, Mass., is the arch! - 
of a new hotel, to be built of stone and brit 
at a cost of $1,000,000, in this city. 


MILWAUKEE. —186 oth, remodeling o 


for club house; cost, $15,000; °, Calume 
Club; a, H C Koch & Co. 


18 buildings less than $7,000. 








1888. 
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HICAGO, ILL.—481-89 N Clark, br addn 
'O Stores: cost, $12,000; 0, E Hanecy; a, 
Flanders & Zimmerman; b, Wm A Barton. 


41g 25th, br flats: cost, $12,000; 0, Jno 
Ptacek; a, J F & J P Doerr; b, Goodrich 
Bros, 


846-53 W Monroe, br dwell; cost, $20,000; 
o, F V Newell; a, Sprague & Newell; b, Jas 
McGraw. 

154-56 N Morgan, br flats; cost, $18,000; 
o, C Christiansen; b, C Niesen. 

-  ¥ 118-22 Superior, br flats; cost, $8,000; 
o, \WVW. L Blood; a, E E Snyder; b, A H 
Ie arle. 

2121 Wentworth av, br flats; cost, $8,000; 
o, C E Robinson; a, E Steude; b, George 
“chneider. 

380-84 Dayton, br dwell; cost, $12,000; 
0, C A David; a, J S Woollacott; b, J 
WV oollacott & Son. 


28-30 Franklin, 2-story br addn to busi- 
ness block; cost, $23,000; 0, Wm Hill; a, 
L G Hallberg. 

Webster av, nr Jay, br store and flat; cost, 
$10,000; 0, J Black; a, Ju. H Huber. 


34th, nr Michigan av, brand st residence; 
cost, $15,000; 0, Samuel Leopold; a, Wil- 
son, Marble & Lawson. 

Cor Van Buren and California av, br and 
Sst store bldg; cost, $9,000; o, J Sheehan; 
b, same as above. 


42 buildings costing less than $7,000 
each. 


_ FP. PAUL.—Another large building will be 
- put up on West Third street by the Phillip 
’ Best Brewing Company, of Milwaukee. It 
—" will be on the edge of the bluff, five stories 

high in front, eight in the rear, and will cost 
‘' $200,000. : 


(Continued on page 176.) 
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= (Continued from page viii.) 


NI PROVING CANARSIE BAY, NEW YORK.— 
Fngoneer Office, U. 8. Army, Room 31, Army 
arlding., corner Houston and Greene Streets, New 
_ ork, January 17,1888. Sealed Proposals for building 
* Pale D.ke at Canarsie Bay, New York. will be re- 
. gwred at this office until twelve (12) o'clock M., Wed- 
- gecdav, February 15, 1868. Proposals must be made 
tr plicace. Specitications, blank forms and instruc- 
31 > to bidders may be had on application at th's 
fice. G.L. GILLESPIE, Lieut. Colonel of Engi- 
ers. It 


rao posals for High Service Pumping- 
Engine for the Cincinnati. 
Water Department. 


E ALED PROPOSALS will be received at the 
‘office of the Board of Public Affairs of th: City 
C rrcinnats, until 12 o'clock, noon, of Thursday, 
‘-b ecuary 23, 1888. 
T iae rr: quired capac'ty of engine will be a delivery 
tee n million (10,000,000) gallons of water per twenty- 
ar (2g) hours from Eden Reservoir into the Mt. 
ib wre service. 
Ba ds wiil be received for engines of either high or 
>d rate duty. 
Bi <iders will be required to furnish from their own 
an +3 such drawings and specifications with their bids 
vwerill be necessary for intelligent analysis of the 
riccsus details. 
Ge netral specifications and information tor bidcers 
n eve had at the office of A. G. Moore, Superintend- 
tamnd Enginecrof the Water Department. 
Bieciders must indorse their name and address upon 
e outside Ot the envelnpes containing their bids. 
Fach bid must be accompaned ov twu disinter- 
tec sure ties, and the printed form must be used, as 
ne other wili be received. 
‘thse Board reserves the right of accepting or re- 
tting any of the bids. 
_ By order of the Board. 
THOMAS G, SMITH, President. 
.W. BROWN, Clerk. 12 





roposals for Steam Boilers for the Cin- 
cinati Water Department. 


EALED PROPOSALS will be received at the office 
of the Board of Public Affairs of the city of Cin- 
watt untal t2 o'clock, noon, ot Thursday, February 
, 1828. for furnishing and erecting complete, at the 
ont Street Pumping-Station, an amount of boiler- 
wer equivalent to the evaporation of 36,0c0e pounds 
water per hour. 
Also separate proposals will be received for furnish- 
@ and erecting, at the Hunt Street Pumping-Station, 
ie sufficient to evaporate 15,000 pounds of water 
r hour, 
- Bidders will be required to furnish from their own 
ans such diawings and specifications with their bids 
will be necessary for intelligent analysis of the vati- 
\ sdetails. 
General specifications and information for bidders 
a be had at the oficeof A. G. Moore, Superintendent 
d Fnyinmeer of the Water Department. 
., - Bidders must indorse their names and address upon 
. . ¢ outside of the envelope containing their bids. 
' + Each bid must be accompanred by two dis'nterested 
ve fetes, and the printed form must be used, as none 
ber will be rece ved. 
The Board reserves the right of accepting or reject- 
— fanye af the bids. 
wc” By or-—Aer ot the Board. 


THOS. G.S ; 
hoy mE ROWN, Clerk. G. SMITH, President 


a 
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PROPOSALS. 


Louisville Water-Works. 
TO CONTRACTORS.—Scealed proposals, ad- 


dressed to the President and Directors of the Louts- 
ville Water Co., and endorsed ‘* Proposal for Kuslding 
Inlet and River Work,’ will be received at the office of 
said company, 549 Third Street, Louisville, Ky., until 
12 o'clock M., of Monday,the second day of April, 
1888, and at that time will be opened and read in the 
presence of the bidders or their representatives. Bid- 
ders are required to state in their proposals, under oath, 
the names and residences of all the parties interested 
therein, whether as individuals or business firms aud 
companies. Bidders are required, with each proposal 
submitted, to enclose a certified check inthe sum of one 
thousand ($1,000) dollarsas a forfeit tothe Water Com- 
pany in case of a refusal for any reason to promptly 
enter into a contract and bond on the part of any bid- 
der to whom the work may be awarded. Bids must be 
made upon the accompany tng blank form, in the filling 
up of which the price must be stated both in written 
words and figures. Any bid submitted otherwise will 
be declared informal and rejected. The person or 
persons to whom thecontract may be awarded will be 
required to appear at the Water Company’s office, with 
acceptable bondsmen as sureties, and execute the con- 
tract within six days from the date of notification that 
the work has been awarded to him orthem, and in 
case of failure or neglect so to do he or they will be 
considered as having abandoned it, and as being in 
default to the Louisville Water Company to the amount 
of the check deposited with the proposal as liqui- 
dated damages General plans and detailed drawings, 
with the specifications,can be examined at the Water 
Company’s office, from 9 A. M. to 5 P. M., until the day 
the bids are opened. Not less than two bondsmen 
will be required from the party to whom the contract 
may be awarded, and the amount of the bond shall be 
$5,000, for which sum the bondsmen shall be jontly 
and severally liable,as a guarantee that the party 
entering into a contract for the above work shali, 
within the tme specified, fulfill the obligations of the 
contract. The sufficiency, solvency, character, and 
business standing ofthe bondsmen shall be acceptable 
to the Water Company. The Water Company reserves 
the right to reject any or all proposals submitted. 
LOUISVILLE WATER COMPANY, by Charles R. 
Long, President. 


TO CONTRACTORS.—S xaled proposals, ad- 
dressed to the President and Directors of the Louisville 
Water Company, and endorsed ‘*Proposal for building 
Engine-House and Engines Foundations, will be re- 
ceived at the office of said company, 549 Third Street, 
Louisville, Ky., until r2 o’clock m., of Monday, the 
second day of April, 1888, and at that time will be 
opened and read inthe presence of the bidders, or their 
representatives. B-:dders are required to state intheir 
proposals, under oath, the names and residences of a! 
tne parties interested therein, whether as individuals 
or business firms and companies. Bidders are required 
with each proposal submitted, tu «enclose a certified 
check in the sum of five thousand ($5,000) dollars, as a 
forfeit to the Water Company incase of a refusal for 
any reason to promptly enter into a contract and bond, 
on the part of any bidder to whom the work may be 
awarded. Bids must be made upon the accompanying 
blank form, in the filling up of which the price must be 
stated, both in written words and figures. Any bid 
submitted otherwise will be declared informal and re- 
jected. ‘The person or persons to whom the contract 
may be awarded will be required to appear at the 
Water Company’s office, with acceptable bondsmen as 
sureties,and exccute the contract within «1x days from 
the date of notification that the work has been awarded 
to him or them; and in cas- of failure or neglect so to 
co, he or they will be considered as having abandoned 
it, and as being in defauit to the Louisville Water 
Company to the amount of the check deposited with 
the proposal, as hquidated damages. General Plans 
and detaied drawings, wito the specifications, can be 
¢xaminocd at the Water Company's office, fromg A. M. 
to 5p. M., until the day the bids are op ned. Not less 
than four bondsmen will be required from the party to 
whom the contract may be awarded; and the amount 
ot the bond shall be $50,000, for which sum the bonds- 
men shall be jointly and severally liable, as a guaran- 
tee that the party entering into @ contract for the 
above work shall, within the time specified, fulfill the 
obligat ons of the contract. The suthciency, solvency, 
character, and business standing of the bondsmen shall 
be acceptable to the Water Company. ‘lhe Water 
Company reserves the right to reject any or all pro- 
posals submitted. LOUISVILLE WATER CUM- 
PANY, by Charles R. Long, President. 


TO BUILDERS OF PUMPING ENGINES. 
—Sealed proposals, addressed to the President and 
Directors of the Louisville Water Company, and in- 
dorsed Proposal for Pumping Engine, will be received 
atthe office of the Louisville Water Company, No. 
549 Vhird Street, Louisville, Ky., until 12 o'clock m. 
2 Monday, the secondday ot April, 1888, and at that 
time wil! be opened and read in the presence ot the 
bidders, or their representatives. Brdders are required 
to state in the!r proposals, under oath, the names and 
res-dences of all the parties interested therein, whether 
as .ndividuals or business firms and companies. Bid- 
ders are required, with each proposal submitted, to en- 
close a certified check in tne sum of ten thousand 
($10,000) dollars, as a forfert tothe Water Company 
in case Of arefusal for any reason to promptly enter 
into acontract and bond, on th open ot any b:dder 
to whom the work may be awarded. Bids must be 
made upon the accompanying blank torm, in the fill- 
ing up of whichthe price must be stated, both in 
written words and figures. Any bid submitted other- 
wise will be declared informal and rejected. The per- 
son or persons to whom the contract may be awarded 
will be required to appear at the Water Company’s 
office, with acceptable bondsmen as sureties, and exe- 
cute the contract within six days from date of notifica- 
tion that the work has been awarded to him or them; 
and tn case of failure or neglect so to du, he or they 
will be considered as having abandoned it, and as 
being in default tothe Louisville Water Company to 
the amountof the check deposited with the proposal 
as liquidated damages. General plans and detailed 
drawings, with the specifications, can be examined at 
the Water Company’s office, fromg A. M. tos P. M., 
unt'| the day the bidsare opened. Not less than five 
bondsmen will be required fromthe party to whom the 
contract may be awarded; and the amount of the bond 
sanall be $100,000, for which sum the bondsmen shall be 
jomtly and severally lable, as a guarantee that the 
party entering into a contract for the above work 
shall, withinthe time specified, fulfill the obligations 
of the contract. ‘The sufficiency, solvency, ccaracter 
and business standing of bondsmen shall be acceptable 
tothe Water Company. The Water Company re- 
servestherght to reject any or all proposals submitted. 
LOUISVILLE WALER COMPANY, by Charles R, 
Long, President, 











PROPOSALS. 


New York Aqueduct Commissioners. 
AQUEDUCT COMMISSIONERS’ UFFICE, 
Room 209, STEWART BUILDING, No. 280 KROADWAY, 
New York, February 8, 1888. 





NUMBER 1. 


TO CONTRACTORS. 


BIDS or proposals for furnishing and delivering and 
laying 48-inch cast-1ron pipes and their appur- 
tenances from One Hundred and ‘Vhirty-hfth Street 
and Convent Avenue to the proposed gate-house 1n the 
Central Park Reservoir,and doing all other workin 
connection therewith, necessary tocomplete Section 16 
of the New Croton Aqueduct, as called for in the ap- 
proved forms of contract and specifications, on file in 
the office of the Aqueduct Commissioners, will be re- 
ceived at th’s office, until Wednesday, the 29th day of 
February, 1888, at 3 o'clock Pp. M., at which place and 
hourthey will be publicly opened by the Aqueduct 
Commissioners, and the award of the contract tor doing 
said work and furnishing said materials will be made by 
said Commissioners as soon thereafter as practicable. 
Blank forms of said approved contract and the specifi- 
cations thereof, and bids or proposais and proper envel- 
opes ‘or their enclosure, and form of bonds and also 
the plans for said work and all other informatton can 
be obtained at the above office of the Aqueduct Com- 
missioners on application to the Secretary. 
By order of the Aqueduct Commissioners. 
JAMES C.SPENCER, 
President. 





Joun C. SHEEHAN, 
Secretary. 


AQvEDUCT COMMISSIONER»’ OFFICR, 
ROOM 209 STEWART BUILUING, NO. 280 BROADWAY, 
New York, February 8, 1888. 





NUMBER 2. 
TO CONTRACTORS. 


B! DS or proposals for furnishing and delivering cast- 

iron pipes and special pipe castings, to be used on 
Section 16 and Section 17 of the New Aqueduct, at 
such places in the city of New York as may be desig- 
nated by the Aqueduct Commiss:cners, and as provi- 
ded for inthe approved form ot contract and specifi- 
cations now on file in the office of the Aqueduct Com- 
missioners, will be received at this office until Wednes- 
day, the agth day of February, 1588, at 3 o'clock, p. M., 
at which place and hour they wil be publicly 
opened by the Aqueduct Commissioners, and the 
award of the contract for doing said work and furnish- 
ing said materials will be made by said Commissoners 
as soon thereatter as practicable. 

Blank forms of said approved contract, and the 
spec:fications thereof, and bids or proposals, and 
proper envelopes for their enclosure, and form o 
bonds, and also the plans for said work, and all other 
mtormation can be obtained at the above office of the 
Aqueduct Commissioners on application to the 
Secretary. 

By order of the Aqueduct Commissioners. 

JAMES C. SPENCER, 
President. 





Joun C, SHEEHAN, 
Secretary. 


AQUEDUCT CUMMISSIONFRS’ OFFICE, 
RooM 209, STEWART BuiL 1NG, No. 280 BROADWAY, 
New York, February 8, 1888. 





NUMBER 3. 
TO CONTRACTORS. 


BPs or proposals for handling and hauling and lay- 
ing 48-inch cast-iron pipesand the'r appurte- 
naoces from Oue Hundred and Lhirty-fifth Street and 
Convent Avenue to the proposed gate-house in the 
Central Park Reservoir, and tor doiny all other work 
in connection therewith necessary to complete Section 
16 of the New Croton Aqueduct, as called for in the 
approved forms of contract and specifications, on file 
in the office of the Aqueduct Commissioners, will be 
received at this office, until Wednesday, the 29th day 
of February, 1888, at 3 o’ciock p.M., at which place and 
hour they will be publicty opened by the Aqueduct 
Commissioners, and the award of the contract for doing 
said work and furnishing said materials will be made 
by said Commissioners as soon thereafteras practicable. 
Blank forms of said approved contract, and the speci- 
fications thereof, and bids or proposals, and proper 
envelopes tor their enclosures, and torm of bonds, and 
also the plans for said work, and all other information 
can be obtained at the above office of the Aqueduct 
Commissioners on application tothe Secretary. 
By order of the Aqueduct Commissioners. 
JAMES C. SPENCER, 
President. 
Joun C. SHEEHAN, 
Secretary. 


6TH OF FEBRUARY, 1888. 

GEALED proposals will be received at the office ot the 

Superv:sing Architect, U.S. ‘Treasury Department, 
at Washington,D.C., and opened at 2P. M. ot the arst 
day of February, 18€8, for cutting all the stone and 
setting the same, etc., for furnishing and laying all 
the brick required to complete the basement extension 
of the U. s, Court-House and Post Office at Brooklyn, 
N. Y.. from the concrete footings, to and tnciuding 
the water-table, and for supplying and putting in 
place, complete, the first tier of iron beams. ach 
proposal must be accompanied by a _ certified check 
in the sum of $so0, made payable to the order of the 
Treasurer of the United States. The right to reject 
any bids is reserved. The plans and specifications 
can be scenat this office, the office of the Superinten - 
dent, and at the rooms of the Builders’ Exchanges at 
Albany, N.Y., Philadelphia, Pa., Pittsbureh, Pa., 
Cleveland, O., and Newark, N. J.; Permasent Exhibit 
and Exchange, Chicago, III., Virginia Mechanics’ In- 
stitute, Richmond,Va.; and the Master Builders’ Asso- 
ciation, Boston, Mass. (Signed) WILL. A. FRERET, 
Supervising Architect. 


TO BUILDERS.— Office of the Light-House En- 
gineer, Third District, Tompkinsville, N. Y., Febru- 
ary 1, 1888. Proposals will be received at this office 
until 12 o’clock noon of Thursday, the 23d day of Feb. 
ruary, 1888, for furnishing the materials and labor of 
all kinds necessary for the construction, completion, 
and delivery of the Engine-House at Bedloe’s Istand, 
New York Harbor, N. Y. The amount available for 
this work is about $9,000. Plans, specifications. forms 
of proposal, and other information may be obtained on 
application to this office. The right is reserved to 
reject any or all bids, and to waive any defects. D.P. 
HEAP, Major of Engineers, U. S. A., Engineer 3d 
Light-House District. 35 


PROPOSALS. 


SEWERS. 


GEA LED BIDS will be received for construction of 
sewers 1n Districts Nos. 1 and 2, until] March gz, 
1888 Estimated cost, $30,000. For further informat.on 


apply to 
W.A. WAGNER 
13 City Clerk, Beatrice, Neb. 


Proposals for Submerged Pipe. 


PROPOSALS are wanted at this office till February 
28:h, for dredging and laying about 6,000 feet of 
18-inch pipe,and 4,000 feet of 8-inch pipe at Mari- 
nette Wis, Plans, specifications and profiles will be 
furnished on application. Address 
AMERICAN WATER WorkS & GUARANTER Co., LIM., 
12 Pittsburg, Pa. 


NITED STATES ENGINEER OFFICE, t. O. 
Box 5,346, Room 124, P.O. Building, Boston, 
Mass., January 2, 1888.—Sealed proposals, it triplicate, 
will be received at this office until 12 = o'clock 
noon of February 11, 1888, for the repair of the U.S, 
Engineer Steamer ** Tourist.’’ For specifications ard 
blank forms apply to the undersigned. G. L. 
GILLESPIE, Lt.-Col. of Engineers. 12 


GRANITE PAVING BLOCKS. — Proposals are 
wanted at Boston, Mass., until February 17, fer fur- 
nishing 60,000 granite paving blocks to the Park De- 

artment. Addressthe Park Commissioners, 87 Milk 
street, Boston, Mass. 


BROOKLYN, N. Y.—Sewer construction in the 
sum of $70,000 is to be commenced here svon. 





WATER-SUPPLY.- Proposals are wanted at Jersey 
City, N. J., until February 13, for furnishing a pure 
and wholesome supply vf water to Jersey City, waterto 
be supplied into Reservoirs Nos.2and 3, on Bergen Hil, 
Jersey City, and into the high-service system of dis- 
tribution-pipes of Jersey City, at an effective head in 
such high-service pipes of roo feet above high-water 
level in Reservoirs Nos. 2 and 3, in accordance with 
the specifications. Address Martin Finck, Clerk, 
Board of Public Works. 


SEWERS.—Proposals are wanted at Albany, N.Y. 
until February 20, for laying, cte., drains in certain 
streets. Address Thomas J. Larahan, Clerk, Street 
Department. 


WATER-WORKS.—Proposals for constructing a 
system of water-works in Falls City, Neb., are adver- 
tised for until] March +. W. Kiersted, of Pearson & 
Kiersted, Kansas City, is the Engineer. 


CHURCH.—Proposals are wanted at Pittsburg, Pa., 
until] February 13, for erecting an M. FE. church at 
McKees Rotks. Address John U. Barr, architect, 
42'4 Sixth Street, Pittsburg, Pa. 


ELECT RIC-LIGH TING.—Proposals are wanted at 
Fort Plain, N. Y., until February 18, for livhting the 
public streets, etc., with electricity. Address the 
President of the Board of ‘lrustees. 


HOTE!. AND DWELLING.—Proposals are wanted 
at Whitestone, L. I], forthe erection of a hotel and 
dwelling. Nodate specified. Address John Beckman 


COURT HOUSE,.—Proposals are wanted at Mon- 
treal, Can., until February 16, for building extension 


to court house. Address A. Leveque, 12 Flace 
d'Armes. 


BUILDING.—Proposals are wanted at Cinc‘nnati, 
Ohio, until February 20, for excavation, concreting, 
foundations, brick work, cut stune work, iron werk, 
copper and slate work, interiorconcreting, fire-profing, 
and asphalt, for the erection of a City Halli. this city. 
Address RK. Allison, Chairman Board of City Hall 
Trustees. 


CHEMICAL ENGINE.—Proposals are wanted at 
Duluth, Minn., until March 1, for one double-tank 
chemical fire-extinguisher, 200-gallon capacity Ad- 
dress John K. Shaw, President Board Fire Commis- 
sioners. 


PAVING.—Proposals are wanted at Albany, N. Y., 
unti! February 20, for paving, curbing, etc., certain 
streets, Address Thomas J. Lanahan, Clerk Street 
Department. 


STREET RAILWAY.—Proposals are wanted at 
Syracuse, N. Y., until February 13, for furrishing 
materials (except the iron-work and tie:) and con- 
structing the Woodlawn and Eutternut Stre-t-Rail- 
way, in accordance with the plans aud specifications 
furnished by the said Company. Address ‘Toos, 
Kaufman & Co., this city. 


HOSPITAT. BUJILDING.—Proposals are wanted 
at St. Paul. Minn., until February 13, for the con- 
struction of a brick hospital building at Fort Sully, 
Wash. T. Address A. F. Rockwell, Quartermaster, 
U.S. Army, Chief Quartermaster. 


COPPER TUBING, WIRE ROPE, ETC.—Pro- 
posals are wanted at Washington, D. C., unti) Febru- 
ary 29. for 539 feet drawn copper tu~ing, 765 teet wire 
rope, 6 barrels W. S. sperm oil, 2,000 bushels charcoal, 
1,500 pounds rough hexagonal nuts, 4 dozen screw- 
wrenches, 200 pounds iron washers, 200 pounds gum- 
packing, 20 gallons neatsfoot oil, x roll stenc:] paper, 
500 pounds white chalk, 2 dozen ol-stones, 20 pounds 
gum-camphor, and 6 pieces (2,380 feet). B. M., Geor- 
gia yellow pine, to be delivered at the Navy Yard, 
Washington, ).C, Address James Fulton, Paymas- 
ter-General, U. S. Navy. 

PUMPING-ENGINE.—Proposals are wanted at 
Toledo, O., until March 15, for a pumping-engine of 
10,000,000 gallons capacity, aud for the sale of two old 
Worth'ngton engines of 5,000,000 gallons capacity each. 
Address the Water-Works Superintendent. 


LAYING SUBMARINE PIPE.—Proposals are 
wanted at Toledo, O., until March 6, for laying a sub- 
marine line across the river. Address the Water- 
Works Superintendent. 


STREET WORK.—Proposals are wanted at New 
York City until February 2t tor doing work in certain 
streets. Addressthe Departinent of Public Works. 


CLEANING STREETS.—Proposals are wanted at 
Jersey City, N. J., until February 20, for sweeping 
and cleaning about sso miles of paved streets, and the 
removal of all dirt, rubb sh, garbage, kitchen swill and 
ashes trom all the streets of Jersey City according to 
specifications. Address.Martn Finck, City Clerk. 
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BUILDING INTELLIGENCE. 

WAUKESHA, WIS.—C E Chase and An- 
drew Miller will erect a hotel on the site of 
the present American House, which they 
will tear down 


APPLETON, WIS.—The Odd Fellows will 
build a 3-story store and office bldg that 
‘will cost $20,000 


KANSAS CITY, MO.—N w cor Pendleton, 


and Park av, block 8 bldgs; cost, $30,000; 
o, S H Taylor 

4th, bet Del and B’way, stable: cost.#16,- 
ooo; a, Wells Fargo Ex. 


TOMAHAWK, WIS.—Bradley Bros, of 
Milwaukee, will build a sash, door, and 
blind factory here. 


GRAND RAPIDS, M!ICH.—Bridge and 
Barclay. br block; cost, $15,000; 0, A. B 
Knowlson; a, W G Robinson 

Ionia st, fr church; cost, $8,000; 0, Fourth 
Holland Reformed Society; a, $5. J. Os- 
good. 


BROOKLYN, N. Y¥.—The Building Com- 
mittee of St. Augustine’s Roman Catholic 
Church has selected the designs of Parfitt 
Bros., architects, of this city, for their new 
church, chapel, school house, and parochial 
residence, to be erected on Sixth Avenue, 
between Sterling and Park Places. The 
entire cost will be $250,000. 


MINNEAPOLIS.—Western av, bet 11th and 
12th st, b. store and flat: cost, $18,000; 0, 
E Anderson. 

Shingle Creek, br pump house; cost, 
$214,000; 0, city of Minneapolis; a, A 
Rinker. 

15th av S, bet 8th and gth sts, wood 
dwell: cost, $7,c00; 0, a, and b, John 
Brandt. 

Cor 6th av and gth st S E, 2 wood ware- 
houses; cost, $8,000; 0, Minneapolis Fur- 
niture Co. 

Colfax av, near 26th st, wood dwell; cost, 
£8,000; o, A Dickenson. 

Cor sth av and 24thst E, br stores; cost, 
$20,000; 0, O C Dahl. 

sth st, bet Elennepin and Nicollet avs, br 
stores; cost, $10,000; 0, C S Brackett & Co. 


MADISON, DAK. — Much building is 
planned tor the coming season. Plans for 
six fine residences are already drawn. 


GREAT FALLS, MONT.—The Montana 
Smelting Company has chosen a site near 
Black Eagle Falls. ‘lhe works will smelt 
200 tons daily. 





NEW CORPORATIONS. 


Tuk Chicago Natural Gas and Oil Supply 
Company; capital stock, $1,000; incorpor- 
ators, Louis Leland, Charles Rose, and others. 


THE Erie Car Heating Company, at Chi- 
cago; capital stock, $400,000; incorporators, 
John M. Ormsbee, Pearl D. Hoyt, and others. 


THe Chicago Automatic Induction Com- 
pany; capital stock, $1,000,000; incorpora- 
tors, George S. Robertson, James C. Martin, 
and others. 


THE St. Louis Gas Economizer Company, 
at East St. Louis; capital stock, $250,000; 
incorporators, Henry Vogelsang, R. D. Lan- 
caster, and others. ; 


os ANGELES, CAL.——-The Alamitos Water 
Company has been incorporated with a capital 
stock of $100,000 to acquire water and water 
rights, construct dams, lay pipes and construct 
water-works to supply the town site of Ala- 
mitos and Long Beach and the lands of the 
Alamitos Rancho with water for domestic and 
irrigating purposes. The trustees are I. W. 
Hellman, L. Bixby, and others, with offices of 
the incorporation in this city. 


THE Decatur and Western Railway Com- 
pany, Decatur, Ill. Capital stock, $1,215,000. 
Robert B. R. Pierce, and others, incorpora- 
tors. 


Tue Bonner Spring and Kansas City Rapid 
Transit Railway Company, Kansas City, Mo. 
Capital stock, $250,000. D. ‘I. Cornell, and 
others, incorporators. 


Tuer People’s Electric Street Railroad Com- 
dany, Buffalo, N. Y. Capital stock, $50,000. 
Peter McNeil, and others, incorporators. 


THE Wayne Railway Time Signal Com- 
pany, Fort Plain, N. Y. Capital stock, $50,- 
ooo. If. Albert Wayne, and others, incorpo- 
rators. 


THE Petersburg, Va., Fuel, Power & 
Lighting Company. Capital stock, $100,000. 
Incorporators, S. Bolling, R. B. Mahone and 
others. 


THE Hudson, N. Y., Electric Light Com- 
pany. Capital stock, $60,000. A. W. Rice, 
‘lt A Boynton, and others. 


THE Lowville, N. Y., Electric Light Com- 
pany. Capital, $15,000. John J Moore, and 
others, incorporators. 


THE Bay State Gas Company of New 
York. Capital, $5,000,000. Samuel Little, 
and others. 


THE Iowa Railway Company, Marshalltown, 
lowa; capital stock, $18,400,000; Edward H. 
Perkins, and others, incorporators. 


THE Anaheim, Olinda and Pomona Railroad 
Company, Anaheim, Cal.; capital stock, $750,- 
000; Edward - Records, and others, incorpor- 
ators. 


THE Hornellsville Railroad Company, Hor- 
nellsville, N. Y.; capital stock, $50,000; John 
W. Curtiss, and others, incorporators. 


THE Kansas City, Arkansas and New Or- 
leans Railroad Company, Beede, Ark,; capital 
stock, $5,000,000; George M. Barbour, and 
others, incorporators. 


THE St. Paul, Minn., Gaslight Economizer 
Company. The incorporators are: John C. 
Han. ley, L. N. Denslow, aid others. 


THe North-western Car Heating and Light- 
ing Company at St. Paul. Minn. Capital 
stock, $1,000,000. Incorporators: T. B. 
Miller, William M. Klinefetter, and others. 


THE Moorhead and I.ake Superior Railway 
Company to construct a line of road from 
Moorhead to some point on Lake Superior, 
The headquarters will be at Moorhead; the 
capital stock $10,000,000. The incorporators 
are: Thomas C. Kurtz, William H. Davy, 
and others. : 


THE Northwestern Modern Car and Steam- 
Heating Co., located at St. Paul, Minn., witha 
capital of $1,000,000. The incorporators are 
Thomas B. Mills, William M. Klinepetta, 
and others, of St. Paul. 

THE Moorhead and Lake Superior Railway 
Company, capitalized at $10,000,000. The 
object is to construct and operate a railway 
trom the city of Moorhead in a general east- 
erly direction tosome point on Lake Superior, 
together with such branches and extensions as 
may be desirable. The place of business shall 
be at Moorhead, and the incorporators are 
Thomas C. Kurtz, William H. Davy, and 
others 


ABENDROTH & ROOTS 


IMPROVED 


Water-lube Steam-Boiler. 


UR new boiler has successful demon- 
strated its superiority by practical use 
We 


in our 


under most trying circumstances. 


have confidence, therefore, 


ability to meet the most exacting re- 
quirements, and invite a critical exam- 
ination of our new system of construc- 
tion by all who contemplate purchasing 
boilers 

ABENDROTH & ROOT MFG. CO. 


28 CLIFF STREET, New YorK. 


Correspondence solicited. 


HE THOMAS GIBSON COMPANY 
of Cincinnati, O., who were the hrst 
importers and manufacturers of sanitary fix- 
tures, have introduced a new closet, The Car- 
LISLE PEDESTAL, ‘‘ front outlet,’ the distinct. 
ive features of it being SIMPLICITY, PERFEC1 
WASH, scientific construction, and moderate 
cost. A handsome circular and price-list will 
be furnished ON APPLICATION. 


273 Walnut Street. 


64 & 66 Lodge Street, t CINCINNATI 


“STEAM” 


@ a valuable book 
t) for every steam 
a, user and engi- 
oft neer, published 
for free DIS- 
TRIBUTION, 





Babcock & Wilcox Co., 


MANUFACTURERS OF 


WATER TUBE BOILERS, 


107 HOPE ST., GLASGOW. 


30 CORTLANDT ST., NEW YORK. 
Braoch Offices: 
Boston. 65 Oliver St. Cuicaco. 64S. Canal St. 
PHILADELPHIA, 32 N. sth St. 
New ORLEANS, 57 Carondelet St. 
PittssurRG, Room 64 Lewis Building. 
Havana, CuBA, 50 San Ignacio. 
San Framcisco, Hinckley, Sciere& Hayes, . 
561 Mission St. 


THE 


Florn, Brannen & Forsyth Co. 
Manufacturers of . 
GAS FIXTURES, ELECTROLITERS ANb 
ART BRASS WORK. 


427-33 North Broad St., PHILADELPHIA, PA. 





THE E. M. FRANKLIN Mec. Co. 


Manufacturers of 


FANCY BRASS GOODS 


SPECIALTIFS, 
BRASS COCK MaNUFACTURERS’ SUPPLIES, 


PATENT NOVELTIES, Etc. 
Office and Factory, 47 to 53 CLYMER STREET, 
BROOKLYN,N. Y. 


——$—$—— 


G£2.A4, SCHASTEY & C0, 


Cabinet Makers and Decorators. 


XCEPTIONAL facilities for the manu- 
facture of fine Architectural Cabinet 
Wood-Work and Interior Decorative 
Work from the designs of architects and 
our own artists. 





_An inspection of our Warerooms 1s solicited, 


Broadway and 53d St., 


New York. 





PURCHA SING AND FORWARDING 
AGENCY, 


ROBERT EVANS, 


g2 Fleet Street, - - LONDON En«., 
TIsin a position to command the most advantageous 
terms forthe purchasing and forwarding of goods of 
every description. 

Reference permitted to the office of this journal. 


Gteam and Hot Water 


Heating Apparatus, 
GILLIS & GEOGHEGAN, 


1r€, 118, 120 & +22 Wooster Street. NEW YORK. 
THIRTY YEARS’ EXPERIENCE. 








EDWARD P. BATES, 


MANUFACTURERS OF 
STEAM AND HOT WATER 


Warming and Ventilating 
Apparatus, | 


59 WEST WATER ST., SYRACUSE, N.Y. 


National 
Hot-Water Heater Co 


191 Fort Hill Square, Boston 


See announcement on page x, issue of February as 


Steam-Heq ting 


Spec talt les 
Champion Return Stes. 
Trap, Eureka Preseure Keg 
ulator and Back preg. 

aiveé, 
TIMOTHY KIFLEy 
759) & 11 Wy agth Ny 
Sead fer Wiustratee Cres 


BARTLETT, HAYWARD & (0. 


Manufacturers of Hot Water (High and Low Tex. 
perature) STEAM (High and Low Pressure) Hes--- 
Apparatus, Furnishing Plan, Specifications ant Sue 
intendence for the Heating and Ventilating cf P!- 
Buildings. 


Water- Heating a Specialty, 
Established 1816 BALTIMORE., Mb 








Water Pressure 
Reculator, 








Wa. H. Green, Proprietor, W. H. Grees, J, 
VULCAN WORKS. 


ORME | Sole Manufacturers of ehesmnpicnes| ORME 
“Pop” Orme Patent Seat, Adjustabl- Ring, Ian 
Spring Loaded and Locxup * Pop” 9 
Safety safety-Valve for Marine, Locomo- P's); 
tive, and Stationary F:re Engines |, . 
Valve |\and Portable Boilers. Foie. 


Office and Stere, 
34 Se Second Matic: 


Hot-Weater Boiters. 


FOR 
GREEN-HOvsES, 
Batus, Erc. 


JNO. A. SCOLLAY, 
94.and 76 Myrtle Ave., Broth: 


Works and Office, 
Chester, Pa. 












se Catalogue sent on appircatur 





HOT-WATER BYILERS 
FOR 
- HEATING DWELLING 
de GREEN-HOUSES. Etc 
" THOS, W. WEATHERF:, 
46-48 Marion 3t.,¥. y 
Send for 
LUustrated (ataingtt. 


— 


GRreEnN-Houwse 
Heating 2Ventilatin; 


: = | = Bowlers tor Heating Water for Pats 
ais  HITCHINGS & CO. 


233 Murcer Street, New You 





5 3 ee Send 4 cents postage tor [Jastret* 
a= Catalcgue 
i aes ae ES 





‘| Hk OsBORNE SYSTEM OF STEN 
HEATING is based upon scientific Ey 
ciples carefully worked out and reduces 
to practice, having been in use for tbe 
last seven years ; in short, it isan idea 
system of steam-heating, adapted fe 
use in all large buildings req’ 
steam heat. It is from 15 to 0 i" 
cent. more efficient than the Grv' 
System, and from 30 to 40 pe Ca. 
more efficient than any of the Exp* 
sion or High-Pressure Systems US.E§ 
traps and open tanks. 


For further information apply % 


E. F. OSBORNE & C0. 


St. Paut, MINN. 





Established 1855. 


, Incorporated 18¢;. 


CRANE BROS. MANF’G. COMPANY, 


General Offices: CHICAGQ, ILL. 


Manufacturers of 


Cast Iron and Malleable Iron Fittings 


BRANCHES ;° 


Kansas City, Mo. 


Omaha, Neb. 


Los Angeles, Cal. 
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THE GRANT MONUMENT COMPETI- 
TION. 

THE Executive Committee of the Grant Mon- 
ment Association issued a note some ten months 
ago inviting designers to send for a circular em- 
bodying the conditions and provisions under 
which the above competition would take place. 
Upon application it was stated that “the terms 
of the circular were not quite decided upon, the 
committee being desirous to issue a circular 
whose conditions should be of the best and most 
satisfactory character,” that “expert advice was 
being taken as to the best method to be adopted,” 
etc., etc. 

Under date January 26, 1888, this circular, 
which has been nearly a year in preparation, is 
issued, with the time for receiving designs ex- 
tended from March 1 to November 1, 1888. 

It would be*supposed that the terms of a 
competition upon which this much thought—as 
measured by time—had been employed, upon 
which expert advice had been taken, with the 
excellent and successful precedent of the Indiana 
State monument competition—just decided— 
and for a work of such importance, would be 
above reproach. Such, unfortunately, is not 
the case. 

The competition is an open one, and as such 
is perfectly fair and right, the usual methods for 
preserving the incognito of the designers being 
adopted, but the provisions covering the methods 
by which the design ts to be shown are to be 
criticised. . 

Section 6 of the circular says : 


‘* All the drawings are to be made in lines with India 
ink and the drawing pen, or simply shaded in India ink.” 


While from section 8: 


‘To aid in illustrating any figure or bas-relief shown 
in a design, models of such, made with plain, untinted 
plaster of Paris, may accompany any design. These to be 
to a scale of one inch to one foot. Competitors may also, 
at their option, submit similar plaster models of the entire 
structure at a scale of one-quarter of an inch.” 


Here are three separate styles in which designs 
inay be shown, and to one who is familiar with 
the great difference in appearance between an 
outline pen-and-ink drawing and a plaster model 
of the same design, it is apparent that this is a 
most mistaken and faulty provision. 

The circular further states that five designs 
considered the best and most meritorious will be 
selected, and to these premiums will be paid, 
ranging from $1,500 to the first to $200 to the 
fifth, ‘whereupon the-said designs shall become 
the absolute property of the association.”” ‘lhe 
premiums are probably as liberal as could be 
expected, but the provision taking away the 
property right in all the premiated designs is 
quite indefensible. ‘he committee wish to erect 
one monument, not five, and the premium for 
any design not adopted should be a bonus and 
not a price. 

Again, the committee do not bind themselves 
to employ the author of the first prize design to 
carry out the work, but, as the design is their 
property, they are quite at liberty to amend it, to 
add to it, to combine it with the other four and 


turn the completed masterpiece over to some 


granite company to execute. 
The last and the condition which merits the 
most severe criticism is Sec. 17: 


** Each competitor shall state in the letter accompanying 
his design what further remuneration he would expect for 


furnishing all details and superintending the work should 


his design be adopted and the committee choose to em 


ploy him. 


One can conceive the scramble that this will 
cause, the cutting of rates, the patriotic one-per- 
cent. offers, and the consequent suffering among 
contractors when the one-per-cent. man builds 
his one-per-cent. design. 

. This committee have been somewhat criticised 


in the public press for some time, and this last . 


would seem to show that they deserve it. Let 
their object be not, How much can we get for 
the least money? but, How can we get the 
best ? 





IMPROVEMENT OF THE CANALS OF 
NEW YORK. 


STATE SENATOR CANTOR has introduced a 
bill “‘ To facilitate State commerce by increasing 
the lockage capacity of the Erie and Oswego 
canals, and to improve the Erie, Oswego, Black 
River, Champlain, and Cayuga and Seneca 
Canals,” which provides for the appropriation of 
$1,000,000 to be expended in doubling the length 
of at least fourteen locks on the Erie Canal and 
of two locks on the Oswego Canal; in deepening 
the Erie Canal by dredging one foot from the 
bottom, where it can be done without interfering 
with permanent structures, and by raising the 
banks one foot, which will increase the present 
standard depth from seven feet to nine ; in deep- 
ening or bottoming out the other canals men- 
tioned, and in furnishing machinery for the locks. 

The total expense of these improvements are 
said to be estimated at $5,000,000, and as boats 
are now towed in pairs, tandem, the lengthening 
of the locks will greatly expedite their passage, 
while increasing the depth will allow fuller loads 
with less tractive power. — 

From the completion of the enlargement of 
the Erie Canal, commenced in 1836, until last 
year, when the lengthening of the locks was 
commenced tentatively, nothing has been done 
by the State to cheapen transportation by en- 
larging the Erie Canal. Although the impetus 
given to New York City by the canal before the 
fall in railroad freight charges commenced has 
kept her, as it made her, the principal commer- 
cial emporium of our country, her commercial 
growth has undoubtedly been much slower than 
if the capacity of the canal and the boats em- 
ployed on it had kept pace with the improve- 
ments in the railroads and their equipments. 

From 1862, the date of the completion of the 
enlargement, the average canal-boat load has 
not been increased ; at times, from obstructions 
in the canal, it has decreased. But by doubling 
and quadrupling tracks, by building new roads, 
and by improvements in engines, cars and road- 
bed, the carrying capacity of our railroads has 
been immensely increased, while their freight 
charges have been reduced to about one-fourth 
of what they were twenty years ago. During 
this time the quantity of grain exported from 
Montreal, Boston, Philadelphia and Baltimore 
has increased in much greater ratio than the 
grain exports from New York City. 

These considerations would seen convincing 
in favor of enlarging the canals, the only ques- 
tion being: Is the proposed enlargement suf- 
ficient? Mr. Sweet, while State Engineer, 
read a paper before the American Society 
of Civil Engineers proposing a= radical 
enlargement of the Erie Canal, so that lake _ves- 


State. 
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sels could continue their voyage from Duluth or 
Chicago to this city. The elevator interests in 
Buffalo have, with the railroads, so far prevented 
any direct action by the State on this suggestion, 
so that not even a survey showing the probable 
cost of such an enlargement has been made. But 
the proposition has undoubtedly been influential 
in leading to the bill introduced by Senator 
Cantor, and interests which would have been 
glad to have the canal remain in its present 
state may possibly urge this bill forward to pre- 
vent an enlargement which would still further 
cheapen freights. 

While any real improvement of the canal is to 
be welcomed, it would seem unwise to spend any 
large amount of money on work that may be 
superseded by, if, indeed, it be not in the way of, 
more radical improvements later on. It would 
certainly be the part of wisdom, before any fur- 
ther steps are taken, to formulate a comprehen- 
sive plan that shall provide for the final enlarge- 
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ENGINEERING AND BUILDING RECORD. 


and lakes, and thus to provide pure water for our crowded 
aad increasing cities. 

‘* This matter is now being brought more prominently 
into public notice from the agitation of the question of a 
supply of pure and wholesome water for the cities of 
Newark and Jersey City, and my attention has been offi- 
cially called to the avowed intention and effort of parties 
to control, so far as it may be possible, by purchase of 
water rights, the water-shed which may in the future be- 
come necessary, not only for the comfort, but for the health 
and prosperity of the people of this State. The claim is 
already made, by different parties, that they have secured 
water rights by purchase, to which the interests of the 
State are subservient, and which render the use, by our 
rapidly increasing populous cities, of the natural supply 
of pure water, which a beneficent Providence has freely 
given to one section of our State, impossible except by 
purchase from them. If this claim be well founded, it is 
high time that the people took steps to secure whatever 
interest they may now need, and whatever rights they may 
hereafter require. 
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missing a passing horse car filled with passen. 
gers. 

This week another contractor for the same 
company has had a similar accident on Broad- 
way, but this time it did not miss the car, and 
four dead and many wounded are the conse. 
quence. 

The accident is described on another page, 
but one of its lessons we would like to enforce 
here. 

It is briefly this : 

Such operations in crowded streets should not 
be left to the sole care of mere riggers, how- 
ever careful or skillful. Both these accidents, 
apparently, occurred from ignorance on the part 
of the men in charge as to what strains hak- 
finished structures could safely bear, and not 
from any deficiency in the materials or methods 
employed to handle the weights they had to lift. 

The obvious remedy is to have a competent 
engineer in immediate charge of such work, or 
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A HOUSE NEAR PHILADELPHIA.-—AMOS J. BOYDEN, ARCHITECT. 


ment of the canal to its utmost useful capacity, 
so that all work done hereafter may be in har- 
mony with that purpose and subordinate to its 
ultimate and systematic accomplishment. 


SELLING RAMAPO WATER TO NEW 
YORK AND BROOKLYN. 


In view of the proposal of certain parties to 
sell water to New York and Brooklyn, to be 
conveyed thither from the Ramapo region 
through the State of New Jersey, and thence by 
pipes through a tunnel under the Hudson River, 
the following reference to the matter by Gov- 
ernor Green, of New Jersey, in his recent mes- 
sage to the Legislature, is of interest, as indicat- 
ing that the State of New Jersey expects to be 
consulted betore such a proposal could be car- 
ried out : 


‘* Much attention has been given by the State Board of 
Health, during the past year, to the water-supply of the 
It is time that some efficient legislation was had 
to secure to our citizens the benefits of mountain streams 


‘‘ In 1882 a State Board of Water-Supply was created. 
It entered upon its work. The next yearits field of opera- 


tions was extended. The reports are able and instructive 
and are the result of careful examination and investiga- 
tion. 
Attorney-General advised of any attempts to interfere with 
the rights of the State, and their work inthis direction has 
beea faithfully done and attended, it is believed, with 
good results. 
of the board was made in 1883, but it was limited to two 
years and has expired by its own limitation. 
recommend that an appropriation be made to meet the 
necessary expenses of the board as provided for in former 
acts.” 


Among other duties the} are required to keep the 


An appropriation to defray the expenses 


I would 


THE FALL OF A HOISTING-ENGINE ON 


AN ELEVATED RAILROAD IN 
BROOKLYN. 


It will be remembered that last fall a travel- 


ing derrick used in erecting the structure of 
the Union Elevated Railroad, on Flatbush 
Avenue, Brooklyn, fell to the ground, barely 


at least he should have such oversight as to see 
that the unbraced structure is not subjected to 
dangerous strains. In both cases the delay in 
bracing the longitudinal girders seems to have 
largely contributed to the accident, and such a 
source of danger should not be longer tolerated 
merely for the convenience of the contractor. 

Whether the engineering superintendence of 
such work should be provided by the contractor, 
the company, or the city we shall not now discuss. 
It is the duty of the city to protect the lives 
and property of its citizens, and it should either 
exercise such oversight itself or compel those to 
do so to whom, for their own advantage, it has 
granted the use of its streets. 
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COTTAGE HOSPITAL CONSTRUCTION. 
BY HENRY C. BURDETT, 


Chairman of the Executive Committee of the Hospital Association. 
Author of * Cottage Hospitals,” “Pay Hospitals of the World,” etc. 


SOME two years ago I drew attention in the Lancet to 
several new cottage hospitals designed upon the pavilion 
principle on the lines laid down in the second edition of 
my book on ‘ Cottage Hospitals,” where the plan of a 
model hospital for fifty beds constructed upon this plan is 
given. I unfortunately omitted to caution the inexpe- 
rienced that the pavilion system is too costly to be extended 
to hospitals having less than fifty beds, and as a matter of 
fact, several of the more recent cottage hospitals demon- 
Strate this fact beyond all question. The importance of 
economy in cottage hospital construction is generally ad- 
mitted, and at the request of correspondents in England 
and America, of architects and hospital authorities, I am 
induced to ask you to allow me to suggest some alternative 
plans based upon an exceptional experience combined with 
a careful consideration of the faults apparent in several 
of the more ambitious cottage hospitals which have been 
erected during recent years. The ends to be kept in view 
in building a cottage hospital are: (1) Economy in admin- 
istration ; (2) convenience of intercommunication between 
every portion of the building, so that the nurses, matron, 
and her assistants may be saved as much labor as possible; 
and (3) in cases where the population is increasing, facili- 
ties for extension, shou!d occasion arise for increasing the 
hospital accommodation. All these points have been con- 
sidered, and I am of opinion that the plan:which seems pref- 
erable to the pavilion for small cottage hospitals is one 
designed upon the straight model. Such a plan enables 
the architect to arrange all the wards upon the ground 
floor and to provide perfect ventilation. The matron’s and 
nurses’ rooms and the bath and operating rooms can also 
be placed on the same floor, whilst the kitchen, with sleep- 
ing accommodation for the staff, can be located upstairs. 
A lift communicating with the kitchen and ground floor 
should be provided. The complete isolation of the kitchen 
whea necessary, and the avoidance of many evils which 
might otherwise arise, may be secured by the erection of 
a special staircase connecting the outside and back portion 
of the premises with the kitchen, by which access could 
always be obtained to the latter without entering the hos- 
pital. Such a plan affords the widest scope for 
future extension, should they be necessary at any time. 
Some people have a_ strong prejudice in favor of 
keeping the sexes apart by placing the female wards on 
the first floor. They also prefer a two-story building, on 
the ground that it is less pretentious and more homelike 
and comfortable than any other which can be devised. I 
have endeavored to meet the views of such persons in 
plan No. 3, and I have been induced to give sucha 
plan with the object of showing that, although the build- 
ing occupies less ground, and would, therefore, at first 
Sight be thought toentail a less expenditure. in practice 
it will be found that this form of building is as costly as 
the other. | 

The plans have been prepared for me by my architects, 
Messrs. Young & Hall, who have made hospital and asy- 
lurm construction a special study. I find that whoever 

_aresires to secure a cottage hospital for a particular local- 
ig imspressed with the feeling, and I think rightly so 
pressed, that the elevation of the building, however 
Wag q, should at least be attractive and stirking. I there- 
foxr-— commence my series of plans by giving the elevation 
of zsround plan No. 2, in order to show that the straight 
mc><¥e] is not unsightly, but the contrary, as will be seen 
{ro wxx the following sketch: 


PL. #& mz NO. I, SUITABLE FOR AN INFECTIOUS HOSPITAL. 


_ ~Xhe chief feature in the first design is the entire separ- 
mae «won of the administrative portion of the building from 
a S=—— ward block, the two being connected by a covered 
ae ~y. The advantage of this plan is that the ward or 
#6 sands, and the administrative block can be placed in any 
a ition on the site, and in relation to each other. It 

nee 05 t effectually separates the quarters of the rest of 
Yes =< taff from the ward atmosphere. For these reasons 
thee ge ian is commended to the consideration of local sani- 
tary =authorities and others who have to maintain infec- 


tion = = hospitals where the population is comparatively 
smem EB EH - There is no reason why the new blocks on this 
clam should not be indefinitely extended to meet the 


req em = =cments of special localities, and at a comparatively 
sma EB cost. 


ADMINISTRATION BLOCK. 


Here will be found the day-room and kitchen directly 
communicating, with a covered way, and adjacent to it a 
scullery, larder, coals, etc. On the left of the entrance is 
the matron’s sitting-room, the staircase, with the opera- 
tion-room beyond, and opposite it the rooms for linen 
and stores. Upstairs are provided five bedrooms for the 
matron and staff. 


WARD BLOCK. 


This is self-contained and is arranged to provide accom- 
modations for five male and five female patients. Each 
ward has a disconnected lavatory, sink, and water-closet, 
with a separate linen closet and other conveniences. 
There is also a nurses’ room and a bath-room, both of 
which are placed in the centre, so as to be easily available 
An abundance of cubic and floor space 


for both wards. 















secure complete separation between the tradesmen’s 
lobby and the communication with the wards. A speak- 
ing-tube on the ward side of the lift would insure ready 
communication between the kitchen and ground floor. 


ADMINISTRATION, 

his is placed in the centre of the building and consists, 
on the first floor, with the exception of the matron’s sit- 
ting-room, of a kitchen, with scullery, stores, and laundry, 
the former of which is connected with the wards and 
tradesmen’s entrance by a lift, as before described. A 
linen-room, with the nurses’ and matron’s bedrooms, and 
store-closets are provided, while sleeping accommodations 
for the servants and two nurses, if necessary, will be found 
on the third story. - 


WARD BLOCK. 
This provides accommodation for twelve beds in two 
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is provided, and each ward would present an unusually 
cheerful and airy appearance. ° 


PROBABLE COST OF PLAN NO. I, EXCLUSIVE OF SITE. 
The building, as shown inthe plan, cubes up at 6d. to 
£2,010, but in country districts it ought to be possible 
to erect such a building for about 41,500, exclusive of 
the cost of furniture. 
NO. 2, THE STRAIGHT MODEL PLAN. 

In this plan the kitchen is placed on the top floor, and, 
in order to obviate the necessity for tradesmen’s boys and 
men entering the hospital, a lift is placed in a central 
position which serves equally well for carrying up stores 
to the kitchen and for sending down meals to the wards. 
This lift is accessible on the ground floor both to the 
ward corridors and to tbe tradesmen’s entrance. It will 
be observed, however, that the plan is so designed as to 





wards of six beds each. These wards provide ample 
accommodation and are entirely disconnected from the 
offices by a cross-ventilated lobby. In cases where it is 
probable that an extension of the building may be found 
necessary, the lavatories, etc., might be placed at the side, 
behind and at one end of the wards, as shown in Plan 3. 
This might entail the sacrifice of one bed, but would en- 
able the beds to be doubled at the smallest possible outlay. 
In those places where more accommodation is not likely 
to be wanted we should strongly advise the adoption of 
the arrangement shown on the plan. A spacious day- 
room is placed at the left of the entrance, which is thrown 
open to the corridor on the model of the Halstead Cottage 
Hospital, where this arrangement has proved in practice 
a success, A ward scullery, an operating-room, and a 
| bath-room are also provided. Glass doors are placed on 
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the right of the entrance lobby, shutting off the corridor | 


communicating with the female ward from the day-room 
and mess corridor. This plan, cubed out at 6¢., would 
cost £1,778, or less than £150 a bed, although it is re- 
plete with every modern appliance and would in practice 
be found to leave little, if anything, to be desired. 


No. 3 —-THE VILLA HOSPITAL PLAN, 


In this plan the kitchen offices are on the ground floor, 
a point of some importance being a passage which sep- 
arates them from the rest of the hospital. This passage 
is ventilated at each end and would certainly tend to pre- 
vent any smell of cooking from penetrating to the front 
part of the building. 


GROUND FLOOR, 


This provides accommodation for five beds in the male 
ward situated on the left of the entrance, the scullery and 
offices being disconnected from the wards and placed out- 
side the building. The matron’s room is situated on the 
right of the entrance, next to it being the staircase ; then 
the bath-room, having the linen-closet in front, and an 

“operating-room with large window at the back. Beyond, 
again, but disconnected from the patients’ portion by the 
passage already referred to, are the kitchen or day-room, 
with the usual offices. 


FIRST-FLOOR PLAN. 


o 


This contains a female ward for five beds, similar to the 
male ward, with matron’s bedroom, ward scullery, four 
other bedrooms, one of which might be used for isolating 
a special case, a linen-room, etc. I do not like this plan 
half so well as No. 2, and I have only given it for reasons 
already stated. It cubes up at 6¢. to £1,988, but in some 
parts of the country such a building might be carried out 
at 44d. tosd., which would bring the cost down to £1,500, 
exclusive of furniture. 


GENERAL REMARKsS. 


Such are the three plans upon which a cottage hospital, 
complete in all particulars, may be erected and maintained 
at the smallest cost. No.1 plan is specially adapted for 
infectious cases. No. 2 is undoubtedly the best for smuall 
cottage hospitals, because the original cost, as well as the 
cost of administration, would here be reduced to a mini- 
mum. Iam often asked how to estimate the cost per 
head of erecting buildings of this character. Heretofore 
the pavilicn principle has been so generally adopted that 
the original outlay on cottage hospitals has proved enor- 
mous, and the working expenses afterwards are often in 
consequence so great as to dishearten the supporters of 
these institutions. The hospitals at Stratford-on-Avon, at 
Darlington, and at Spalding are especially notable in- 
stances of this, and the plans are worthy of study for this 
reason. It will be observed that the smallest of the three 
hospitals for which plans are here given contains ten 
beds. J am disposed to think that accommodation for 
any smaller number may best be provided in an ordinary 
cottage. Mr. Charles Ayres, architect for the Watford 
District Cottaye Hospital, containing nine beds, has pro- 
duced a plan so compact and complete as to make it 
worthy of study. The building is of one story, and the 
beds are placed in two wards of four beds each, with an 
isolation ward for one bed. The lavatories are discon- 
nected from the wards, and operation and bath-rooms are 
added. The kitchen is cut off from the main building by 
a disconnecting passage, and the whole plan leaves little 
to be desired. I have ascertained that the total cost of 
the buildings was, however, quite £1,800, making the 
cost per bed over £200, whilst the furniture (£221) and 
instruments (£31) cost £250 and the site £550. 





THE PROPOSED NATIONAL BUREAU OF 
HARBORS AND WATERWAYS. 


IN publishing the following letters we desire to state 
that we shall be glad to give a reasonable space for a 
discussion of the proposed bill which was printed in our 
issue of January 28 and the general] questions with which 


it seeks to deal. 
Key WeEsr, FLa, February 2, 1888. 

sir: The bill recently introduced by Senator Cullom 
for establishing a corps of United States Civil Engineers, 
to be charged with the construction and management of 
the river and harbor works of the United States, a copy of 
which you have sent me witha request for my opinion upon 
it, appears to me to be an exceedingly wise measure. 

It provides, briefly, for the establishment ot a Corps of 
L-ngineers, the membership of which is thrown open to the 
competition of all the engineers of the United States, while 
at the same time retaining the skilled services of a part of 


the corps of engineers in whose exclusive charge these 
works have been for more than half a century ; and it pro- 
vides also for a system of appointment, promotion, and 
retirement which, if enacted, must, by relieving the mem- 
bers of the corps from the dangerous and distracting 
pressure of political influences, secure to the country the 
best results of independent engineering skill and judgment. 

Since 1826 the management of the river and harbor 
improvements of the country has been in the hands of the 
Corps of Engineers of the Army, aided by as many civil 
engineers employed for the purpose, as occasion de- 
manded, At first the improvements ordered by Congress 
were not many, nor very extensive, but within the last 
quarter of a century these have grown enormously, and 
what is commonly known as the River and Harbor Bill, 
which has became one of the regular appropriation bills. 
now provides annually for hundreds, if not thousands, of 
improvements, involving the expenditure of many mil- 
lions of dollars. And all these works are managed by a 
part of the Corps of Engineers, numbering 109 officers. 
whose services are supplemented by those of 200 or 340 
civil engineers, the number depending upon the amount 
of the annual appropriations. 

The faults of this system are apparent. Each and 
every officer of the Corps of Engineers has too many duties 
to attend to, and the civil engineers employed, who are as 
capable and efficient as any in the land, have little or no 
prospect of advancement, and though thev may remain in 
the service until they attain to old age, they can never fee] 
sure of retaining their positions however, valuable their 
services may be, but are liable to lose them at any time 
through the failure of the appropriations or the change of 
an officer in charge of the work. With all this the service 
has been excellent, and no body of trained engineers in 
the world can show as the result of their labors greater 
successes or fewer failures than the Corps of Engineers of 
the army and the civil engineers who have served with 
them. 

‘Vhe work is increasing, however, so rapidly, that some 
different provision for its management must soon be made. 
Very few of our own citizens, probably, realize how very 
large our land is compared with the historic countries ot 
the world. When we retlect that the single State of 
Texas is greater in area than either of the empires of Ger- 
many or Austria, or the Republic of France, and that her 
waterways exceed in length the waterways of either of 
those countries, it is manifest that we ought to have forthe 
improvement of the waterways of the United States at 
least as many engineers as either of those countries em- 
ploys ; and, if my memory does not mislead me, France 
alone has five or six hundred engineers in charge of her 
internal improvements, whose lives are devoted to her ser- 
vice, and whose services, encouraged and fostered by the 
State, have made her engineers famous throughout the 
world. 

The time has come when a broader and better organiza- 
tion of the engineering forces which manage our public 
works should be attempted, and it is my belief that the 
system proposed in Senator Cullom’s bill is one which in 
its results would be invaluable to the country, and which 
engineers of every rank and class throughout the land can 
unite in supporting. Very truly yours, 

WALTER MCFARLAND, 
Lieut. Col. of Engineers, U. S. Army. 





CHICAGO, January 31, 1888, 

Sik : Lam gladthat you have published in your paper 
the bill lately introduced in the House of Representatives 
for the reorganization of the river and harbor works of 
the Government. This bill, as you must have seen by 
your examination of it, is not hastily or crudely drawn. It 
is the result of several years’ study, deliberation, and con- 
ference on this subject with Members of Congress who are 
interested in the subject and among the engineers who 
constitute the council of the engineering society on na- 
tional public works, particularly among the members of 
the executive board of that council, who have had several 
meetings within the last two years and have, within the last 
few months, given special attention to this subject. In 
fact, in order that a proper bill might be formulated, we 
met in Washington and there had a long conference, Jast- 
ing two days, with Hon. C. R. Breckenridge, who intro- 
duced the bill in the House, and by appointment we called 
upon the President and had a long conference with him. 
‘The bill was then drawn up by Mr. Breckenridge and was 
sent to us here for examination and revision. We spent 
several days upon it making some necessary changes in it, 
and the bill as now printed by you is the result of this 
work we have given to it. We have endeavored to present 
a measure to Congress that will tend to purify the river 
and harbor legislation and to improve greatly the admin- 
istration of national public works, so far as they relate to 
rivers and harbors. None of us connected with this sub- 
ject have any personal aims in view nor any personal ben- 
efits tosecure. We have been led by a patriotic desire, 
and not merely by professional purpose, to bring this mat- 
ter forward to its present status. We have given a great 
deal of time and considerable money in the way of ex- 
penses and work to it, and we now, through your journal 
and other engineering papers, call upon the engineering 
profession to come to our assistance and to take hold of 
this matter in earnest, not only in disseminating the cor- 
rect views on the subject, but also to bring what influence 
you can (and it is large) upon Congress so that this bill, 
perhaps considerably modified, if discussion in Congress 
shows any changes to be necessary, will pass this session 
and become a law so that next year the whole subject may 
be taken up on a broader basis and a better system. 
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We believe, and have some evidence on which to found 
this belief, that the U. S. Engineer Corps will not Oppose 
it after they fully understand it. We believe it will be for 
their benefit as well as for the civil engineering profession 
to have a law enacted under which a better: ystem and a 
civil one can be employed. Yours truly 

E. L. CortHELt. 


THE PRELIMINARY REPORT ON TEIE ASSEM. 
BLY CHAMBER CEILING IN THE 
CAPITOL AT ALBANY. 


ALBANY, February 3, 1888. 


To the Honorable the Speaker of the Assembl: ; 


Sir: The undersigned, having received notice upon 
February 1, 1888, of their appointment as i commission 
to examine “‘the Assembly chamber in the new Capitol, 
and particularly the ceiling and foundations and supports 
thereof, for the purpose of ascertaining its present condi 
tion and stability, and the danger, if any, to be appre. 
hended therefrom,” immediately began wor's bv examin. 
ing the drawings of the Assembly chamber furnished us 
by Mr. Eidlitz, on February 2. . 

We began anexamination of the ceiling of the chamber 
which has revealed such a dangerous condit on of things 
that we are compelled at once to report to th2 Legislature 
upon the pressing and immediate question of danger. 
We went up to the top of the ceiling of the chamber and 
found that there had been many serious movements of the 
stones of the groin-vaults, owing to the vaults and ribs 
not acting together. ‘lhis caused cracks at the points in 
some cases of considerable length. In one place, at the 
apex of the ceiling, the Assembly floor can be seen 
through the crack. We found that the main vault, cer. 
tainly in two places, had settled away about (3) three 
inches below its original level. 

All the main ribs which support the central vault were 
found to be crushed and shattered near the circular key- 
stone. In one of the ribs we found a stone three fee! 
long which was split from end to end in strips. By the 
side of a stone of another rib was found a spall split from 
the ribs by excessive pressure; this spall was ten anda 
half inches long and seven inches wide and three anda 
half inches thick ; it was a perfectly strong and sound 
piece of stone, and its being split off was due to no defect 
in the material. On the other side of the same rib 
another stone had spalled off, leaving the width of the 
rib at the upper surface reduced from thirteen inches to 
six inches in width. Evidences of this fracture extend 
further up the rib. Here was clear evidence of a piece ol 
sound sandstone split by a pressure ol probably mam 
times what it had been calculated to sustain. 

We have mentioned these two or three strong instances. 
but we may say that the whole ceiling is in the same dan- 
gerous condition—all more or less cracked—and showing 
signs of unexpected pressure. As the original size of the 
ribs was none too large to resist the pressure, it will be 
clear, in their constantly reducing condition, they are less 
and less able to do their work. 

A time must come, and that, we believe, very soon and 
without warning, when one or more of these overtaxed 
rib-stones must give way. When that happens the whole 
ceiling will fall. 

We recommend that the Assembly chamber and the 
rooms in the story beneath be immediately vacated. 

That steps be at once taken to put up strong and prop- 
erly supported centres. 

That the whole ceiling be taken down as soon as pos- 
sible, and such steps taken as will relieve the pressure on 
the walls and supports. 

There are many other questions connected with the in- 
quiry which we have had no time to examine and will 
report upon hereafter. 

The imperative necessity of reporting at once upon a 
question of danger has caused us to postpone everything 
else. 

Joun BoGAart, State Engineer and Surveyor; THomas 
C. CLARKE, Civil Engineer; RicHARD M. UPJo#X. 
architect. 


BRICK-LAYING IN FROSTY WEATHER. 

Our London correspondent writes: ‘‘ Builders, and 
others whose building operations are interfered with by 
frosty weather, may find it worth while to study a report 
just issued by the Foreign Office, on the question of brick- 
laying during frosty weather in Norway. The advent o! 
frost in that country, whatever its intensity, does not inter- 
fere with building. The secret is in the addition to the 
mortar used of various proportions of unslaked lime. The 
mortar is made in small quantities immediately before 
using. The lime developing warmth, it is necessary to 
use the mortar quickly, to enable it to set before it cools ; 
the proportion of lime must, therefore, be increased as the 
temperature falls. The bricks used must not have been 
exposed to frost or rain, but kept under cover.” 

[Lime is sometimes mixed with cement-mortar for a 
similar purpose in this country, but is believed to some- 
what reduce the strength of the mortar, and we should 
prefer to use salt as described in cur issue of November 19, 
r887. Weshould be glad to hear from any of our readers 
that have had experience with either method, especially if 
they have had tensile tests made of the mortar.—En. | 
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HENLEY-ON-THAMES SEWERAGE SYSTEM. | 


(From our London Correspondent.) | 

THE authorities of this town having received an intima- 7 
tion some time since that they would have to provide some 
other arrangement of sewerage in place of that existing, 
whereby the town drained into the Thames, decided to 
adopt the Shone hydro-pneumatic sewerage system. The 
works were completed early last year, and after some 
months’ trial were formally opened in October. 

The area of the district dealt with is about 175 acres, 
and the total population at present is about 4,000. The 
works are, however, calculated for 6,000, allowing 3c 
gallons per head, or 180,000 gallons per diem. It is esti- 
mated by the engineer that one-half of this quantity of the 
sewage will come to the ejector stations in 4oo minutes, 
or that the maximum flow is 225 gallons per minute. 
There are no manufactories to take into account, except a 
few breweries, but in this connection it may be added that 
a great quantity of large bungs come through without in- 
terrupting the working of the valves of the ejectors. . The 
old system of sewers, gravitating to the Thames, is used 
for the surface water, which is not passed into the Shone 
system. J 

The plan shows the division of the town into four dis- 
tricts, each district having an ejector station at its lowest 
point (marked I. to IV. on plan). The sewage runs to 
these several ejectors by gravitating sewers of stoneware 
Pipe, seven inches in diameter. Being expelled from the 
ejectors by compressed air, the Sewage passes into a cast- 
iron sealed main of five inches diameter. This main, 
running along along Reading Road and Bell Street, be- 
tween the ejector stations marked I. and IV., and receiving 
in its course the tributaries from stations IT. and IIT., is 
gradually increased to eight inches diameter at Station IV. 
It is continued thence of the same diameter to the inter- 
mediate Station V. (containing three ejectors), whence the 
sewage is lifted through a pipe of the same diameter to the 
settling tanks in Lambridge Woods. House connections 
are §-inch diameter. Stations I. to IV. contain each two 
ejectors, and Station V., as previously stated, contains 
three, all arranged to work independently. The capacity 

} of each ejector is 150 gallons. They are designed to dis- 
charge the volume of their contents once a minute. The 
settling tanks, of which there are two, working independ- 
ently. each of a capacity of 24,6v0 gallons, are Situated 
in the woods about a mile and a half from the town 
ejectors (I.to IV.). The total lift from the town ejectors 
to the intermediate station (V.) is 52 feet, thence to the 
settling tank 77 feet. No chemicals are used in precipi- 
tating the sewage. A system of “locks” is provided 
whereby the effluent from the tanks can be run over any 
desired portion of a large piece of ad jacent ground 
specially prepared for that purpose. The solid matter is 
readily purchased by farmers in the neighborhood. The 
total cost of the installation, including legal and pre- 
Jiminary professional charges, purchase and preparation 
ot the land at the outfall for irrigation purposes, etc., etc., 
was £18,000 ($86,400). Mr. Isaac Shone, of Wrexham 
and Victoria Street, London, was the engineer ; Messrs. 
Hughes & Lancaster, of Chester, the contractors for the 
ejectors, and Messrs. Pratchitt, of Carlisle,the contractors 
for the general work and the compressing engineers. 


AIR COMPRESSORS FOR HENLEY-ON-THAMES, 


‘The compressed air required fur raising the sewaye of 
the town of Henley-on-Thames is supplied by two sets of 
air-compressing engines, each of which is able to supply 
the whole quantity required while the other is in reserve. 
‘The general arrangement of these engines will be readily 
understood by a reference to the drawings, of which F ig. 
is a plan and Fig. 2 is a sectional elevation. F igure 3 isa 
transverse section. 

The maximum work per minute consists in lifting 225 
gallons to a total height of 180 feet, including friction, or, as 
this is done in two lifts, it is equal to lifting 450 gallons per 
minute to a height of go feet. 

The compressors can deliver per minute a quantity of 
290 cubic feet of free air compressed to 39 pounds, the 
compressing cylinders being 14 inches in diameter, with 
21-inch stroke. 

The compressor has two Single-acting cylinders arranged 
vertically, so that one delivery-valve is at the top and one 
at the bottom. The delivery-valve forms at the same time 
the cy linder-head, and as it lifts when the piston ap- 

proaches it, no clearance space is required and the whole 
quantity of air taken into the cylinder can be expelled at 
each stroke. The inlet-valves are carried in the piston and 
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HENLEV ON THAMES SEWERAGE — 
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the two valves are connected together bya rod, so that the 
one is closed when the other opens. This action is assisted 
by a friction-clutch gripping the valve-rod. 

Each set of compressors is driven by a horizontal com- 
pound condensing steam-engine. The high-pressure 


steam cylinder is 11 inches in diameter. The low-pressure 
steam cylinder is 19 inches in diameter, each having 18-inch 
stroke. Both cylinders are steam-jacketed and fitted with 
variable expansion gear. 

The engine and air-compressors are mounted on a sub- | 
stantial bed-plate. The plummer-blocks that carry the 
crank-shaft have bear'ngs that can be adjusted in a hori- 
zontal as well as i> a vertical direction. The air-pump is 
10 inches in diameter, with6-inch stroke, and is driven from 

| the crank-shaft by means of a belt. | 

' The engine is provided with a governor to prevent the 

| speed getting above go revolutions per minute, and it has | 
also an air-pressure regulator by means of which the steam- | 
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supply is throttled when the air-pressure is above the 
standard pressure of 39 pounds per square inch. 

This regulator is shown in detail in Figs. 4 and 5. ‘he 
air-pressure acts on a piston and compresses a spiral spring, 
The motion of this piston is transmitted through multi- 
plying levers to an equilibrium bell-valve by which the 
steam is shut off when the pressure is too high. 

The efficiency of the air-compressor has been tested by 
counting the number of revolutions and noting the in- 
crease of pressure when filling the empty receiver and air- 
main, and then comparing their capacity with the theo- 
retical volume found by multiplying the piston displace- 
ment per stroke by the number of revolutions. ‘I he differ- 
ence has been found in a number of trials to be five per 
cent. | 

The engines work with a steam-pressure of 60 pounds 
per square inch, with a cut-off in both cylinders = ,4, of the 
stroke. They use about 244 pounds of coal per I. H. P. 
per hour when developing 35 I. H. P. 
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STEAM-HEATING IN WASHINGTON 
VERSITY.* 


PREVIOUS to 1879 the buildings of Washington Univer- 
sity were heated by the old style of cast-iron furnace, but 
during the summer of that year the university erected a 
boiler-house and put in a steam-plant to supersede the old 
and unsatisfactory furnaces. 

On October 20 of that year, now eight years ago, the 
writer hereof took charge of this steam apparatus. The 
boilers, three in number, have been described to this club 
before. in a paper by Mr. Charles F. White, in May, 188o. 
But as some of you may not have been present on that 
occasion, I will state that they are 16 feet long, 5 feet in 
diameter, containing 36 4 inch tubes, and have each 750 
square feet of heating surface, and are rated 75 horse- 
power. ‘The tubes are arranged so as to leave a space of 
12 inches width in the centre. so that a man entering the 
manhole on the lower side of the front head, can pass up 
between them, thus affording excellent opportunity for 
cleaning and inspection. This arrangement of the tubes, 
to the best of my knowledge, was an original idea of the 
late Professor Charles A. Smith, and it has proved a most 
excellent one, as it is this central water-space, in my 
opinion, that has protected the boilers from injury during 
these eight years of the extremely heavy duty to which they 
have been subjected, and to the free and rapid circulation 
this space has afforded is probably due the remarkable 
work they have been found capable of. Two of these 
boilers, when designed, were expected to be amply large 
for the work of heating the buildings and running the 
engine in the manual traininy-school shops, leaving one 
in reserve, for cleaning or repairs if necessary, but build- 
ings since added and rooms in the old buildings not then 
occupied and not thought worth using, as they were difh- 
cult of access, but since brought into use to meet the 
growing demand for more room, necessitating the 
putting in of additional radiators, these have long 
since used up our reserve and compelled us to crowd all 
three of the boilers to double their rated capacity. It was 
also found upon careful measurement that the buildings 
are nearly 30 per cent. larger than they were considered 
to be in the original estimate. The buildings since added 
are the school building, at the manual training-school (the 
shops now occupying all of the original building), the 
gymnasium and the observatory. These additions re- 
quired an increase of about 21 per cent. in the heating 
pipes. An additional reason is also found in the higher 
temperature demanded by the occupants of many of the 
rooms. Formerly they were satisfied if the temperature 
reached 68 or 69° Fah.; now they demand 73 to 75° Fah., 
and we have had complaints that this was not warm 
enough. This has always occurred in rooms heated in- 
directly, and, I think, must be owing to the fact that the 
occupants are ina gentle current of dry air; for we all 
know how much cooler it seems in summer on a day when 
the air is dry, than when it is charged with moisture, 
although the thermometer may read higher in the former 
case. 

As we have both systems of heating at the university, 
direct and indirect, a brief consideration of the merits of 
the two systems may not be out of place here. 

Experience has shown the indirect to be the most satis- 
factory where there are a number of persons congregated, 
and who remain in the room for a considerable time, which 
is owing to the perfect ventilation obtained by this means; 
and it is the unanimous testimony of the teachers engaged 
in rooms heated in this manner that when the ruoms were 
heated by the old furnaces a short time in them would 
frequently bring on headache. Now they can spend an 
unlimited time in the rooms with perfect comfort. Pure 
air is not always found where the direct system prevails. 
As an instance of this. I well remember being called at one 
time to attend to 2 trifling leak around a valve-stem in a 
room heated directly. There were about sixty boys in the 
room. On first entering from the pure, fresh air of out- 
doors I was surprised to find a disagreeable odor, which 
was also noticed by the janitor.who accompanied me. On 
inquiry I found that it was not perceptible to those who 
were inthe room, they having been there some hours. 
‘The indirect system, however, is the most expensive in 
fuel, probably to the extent of twenty-five to thirty per 
cent., but the perfect purity of the atmosphere of the 
rooms justifies the additional expense. Another strong 
point in its favor lies in the fact of its being situated inthe 
basement, which admits of any trifling derangement being 
attended to without disturbing the occupants of the rooms. 
On the other hand. buildings heated by the direct system 
can be more quickly warmed; hence, itis seldom found 
necessary to heat these buildings over night, which must 
always be done, except in very mild weather, in those 
buildings heated indirectly, which accounts for part of the 
greater cost of heating indirectly, the remainder being 
found in the larger heating surface required: but the 
greater cost is far outweighed by the benefits accruing to 
health and comfort. 

The buildings comprising the university group, and 
which have to be heated by the three boilers mentioned, 
are eight in number, as follows: The university building, 
comprising the college and polytechnic schools, the chem- 
ical laboratory, gymnasium, observatory, manual training- 
school (two buildings, school and shups), Smith academy, 
and museum of fine arts. 

To these must be added the Second Presbyterian church, 
which is heated on Sundays, and also for two evenings 
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* Read before the Engineers’ Club of St. Louis by Charles F. 
Jones, and published in the Journal of the Association of Engin’ ere 
img Societies, 


during the week and at irregular times when needed for | 


weddings or funerals. 


The university is heated principally by the indirect sys- 
tem, but is supplemented by direct radiators in some of 
the rooms which have been found difficult to warm. The 
arrangement consists of small vertical tubular-boilers set 
in brick chambers, which are connected by suitable cold- 
air flues with the outer air, which is conducted under these 
boilers, passes up through the tubes and around the shell, 
to the flues leading to the rooms. ‘These boilers are each 
8 feet in height by 3 feet in diameter, containing thirty- 
four 4-inch tubes, making 344 square feet of heating sur- 
face in each. The Smith Academy and Art Museum are 
heated by direct radiation, as is also the gymnasium and 
the observatory. At the manual training-school we have 
both systems combined, which are so arranged that we can 
heat either with the exhaust from the engine or with steam 
direct from the boilers. Here we do altogether the best 
work ; the exhaust from the engine is found sufficient, un- 
til the thermometer falls to within 10 degrees of zero, for 
both buildings, when it will serve for one, the other being 
heated with live steam. The engine is 12x12 and is de- 
veloping about 25 to 30 horse-power, running 203 revolu- 
tions per minute. The exhaust from this engine does this 
heating with little or no increase in the back- pressure ; in 
fact, in very cold weather the back-pressure is somewhat 
less, owing to the rapid condensation, the pipes in the 
hot-air chamber forming a condenser, which proves, that 
with a properly designed system of piping, there need be 
no loss of power in the engine from exceSsive back-press- 
ure; and Iam of the opinion that many establishments 
now heat.ng with live steam could, with very little expense 
for alterations, heat with their exhaust that 1s now wasted, 
which would make the heating clear gain. 

In order to show what our boilers have been found cap- 
able of, I introduce a statement of their work during the 
season of 1884 and 1885. I have selected this season be- 
cause it was an extremely cold and long one, extending 
from October 1, 1884, to June 10,1885. The first ten 
days of June requirec us to heat some, the temperature 
being very low for this month, onthe oth falling as low as 
52° Fah. The average temperature for the time stated 
was 5° Fah. below the normal. The months of January 
and February were exceptionally cold, the temperature 
being on many days below zero, compelling us for thirty- 
seven days in these two months to keep the steam in all of 
the buildings the entire twenty-four hours. 

The several buildings comprising the university group 
were warmed during the season under consideration the 
following number of hours each : 


The University, including the eymrasium, ob- 


servatory, and chemical laboratery... ...... 3,051 hours. 
Manual trainitg-schoot, both buildings......... 2.510 «= 
Smith academy............0.. ee ee 1.139 
Museum of fine arts. ... 00... c cece eee eee eee 1315. 
Second Fresbyterian church.... .......... ... 735 =O" 





Making atotal of....... 0 ...... 


8,750 hours. 
The cubic contents and heating-surface of these build- 
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University ‘by Pate aes le Cant eens | 962.004; 6,703 1 to 143 
Chemical laboratory....... ......--.-. 53.300] 4g} SS 55 
GYMNASIUM: sic sek eek a dauns 154.000, 500 ‘© 208 
C)OS*1ValOrly co se0. Weuew te dene ataeass 4.853, 42| Tis. 
Manual traiuing-school shops.......... | 242,000] 1,340) “* 180.6 
es ~ mE < SCHOOL Wises ote adaurs 198,660! 2.061, ‘© go 4* 
Smith acadeinyv.. .......-ceeeee -+ «| 4€5,032| 3,500! “* 132.8 
Museum of fine artS .... cece cee ccc eeee 682,350] 3,300] “* 206.7 


Second Presbyterian church,........... 500,000; 2,025 245 


SES 
* This building has the larger heating-surface, in order to utilize 
the exhaust of the engine for heating. 











Making a total of 3,241,899 cubic feet of space which 
was heated in the case spoken of by 30,014 bushels of 
bituminous coal for 216 days, which is 1,038 cubic feet 
heated by one pound of coal for the entire season. 

To do the work required we frequently burn as high as 
2,400 pounds of coal per hour, on 72 square feet of grate- 
surface, 334 pounds per square foot, which, at 6 pounds 
of water per pound of coal, gives 14.400 pounds of water 
evaporated at an average pressure of 45 pounds, the 
evaporation reaching 6.4 pounds of water per square foot 
of heating-surface. This is heavy duty, I know, but 
numerous trials have proved that these boilers regularly 
perform this duty when required. 

It was expected, when these boilers were first erected, 
that we would be able to show, at the end of each dav’s 
run, just how much water had been evaporated without 
the trouble of regular trials. For this purpose the return- 
pipe from each building was fitted with a meter, but they 
had to be taken out, as it was found that the return of the 
water was intermittent, not flowing until there was suffi- 
cient hydraulic head to move the meters; in the mean- 
time, the water in the boilers would get lower than was 
desirable, so the meters were taken away, and the tank 
upon which they had been placed was fitted up as a feed- 
water heater, and glass gauges placed upon it, so that the 
height of water in it could be seen. ‘This tank has been 
filled a number of times, and the water drawn off and 
weighed, thus establishing lines between which is a known 
weight of water. By this means we can at any time run a 
trial to ascertain the evaporation. 


During the eight years that these boilers have been run. 
ning several attempts have been made to introduce q 
smoke:ess furnace. The first of these wasa furnace by 
B. F. Smith, of Chicago, which was built in March ang 
April. 1880, The arrangement consisted of a sort of bas. 
ket built out of 2-inch pipes, placed vertically in front of 
and connected to the boiler, being enclosed in brick. 
work. ‘The fire was to be forced by a fan-blower, the 
products of combustion passing under the boiler through 
the opening of the fire doors (the doors being removed) 
the entire furnace space under the boilers being filled 
with fire-brick, built up pigeon-hole fashion. Aftera 
number of trials and the construction of three different 
furnaces, this attempt was abandoned, it being a complete 
failure, as it would not maintain sufficient steam to run 
the small engine required to drive the fan. This attempr 
to remove the smoke nuisance cost over $2,100, which was 
bonne by Messrs. Huse, Loomis & Co., of St. Louis. 

The secand attempt to introduce a smokeless furnace 
was made in the spring of 1884, which was a furnace de. 
signed by Mr. J. S. Williams, of St. Louis. This furnace 
was quite an elaborate and complicated affair, contemplat- 
ing the admission of air by forced draft, both above and 
below the grate. The air admitted above the grate was 
expected to be a known measured quantity, gauged to 
suit the theoretical amount demanded for the coal fired, 
which was to be carefully weighed, and fired in small 
quantities, about 16 to 20 pounds at a time. The deliv. 
ery of air was to be in sufficiently large quantity to secure 
perfect combustion when the coal was first fired, gradually 
decreasing as the coal burned, until it reached the incan. 
descent state. when the supply of air would be cut of 
entirely. ‘his air was also to be admitted in tine streams, 
just above the fire, ata high velocity, conditions which 
seemed to meet the requirements for perfect combustion. 
The furnaces (two) were built in the ordinary furnace 
space, after removing the fire front with its fixtures, the 
grates being placed 4 feet 4 inches from the lowest part of 
the shell of the ooiler. A central brick pier pierced with 
small, round holes on both sides, communicating with an 
air-chamber in its centre, was built, the air-chamber being 
connected with the blower. This pier also served tosup- 
port one end of the fire-brick arches which interposed be- 
tween the fire and shelf of the boiler. These arches, or 
perhaps more properly, series of arches, were fire- brick, 
in single rows, spaced two inches apart, running back 
from the front about 5 feet. The side walls were also 
pierced with the small, round holes for the admission ol 
air, the idea being that the air entering from both sides of 
the furnace, at high velocity and in fine streams, would 
thoroughly mix with the gases passing off from the coal, 
and perfect combustion would be the result. This fur- 
nace did give very good results as to being smokeless, but 
its capacity was so small, and it gave such evidences of 
being difficult and expensive to operate and maintain, that 
it was taken out during the following summer. Costto 
the-university, $536.23. 

The third smokeless furnace tried was the patent of 
the Backus Furnace Company, of Detroit, Mich. This 
furnace consisted simply of two fire-brick arches, built 9 
the common furnace. one inside each door, extending 
inwards 2% feet, where they had a drop wall g inches 
thick descending to within g inches of the grate-bars. 

This also failed to do the amount of work required of 
our boilers, by about 40 per cent. ‘This gentleman ac- 
cepted his defeat in a most graceful mammer, paying ali 
the expenses of building and removing his furnace. | 
may add that we have also tried other devices suggestt¢ 
to us by our own experience and that of others with the 
same unvarying result—viz., whenever we have admitted 
air above the grates it has resulted in a loss of capacity. 
which, in our present condition, we cannot spare. 

The cost of the entire steam-heating apparatus to,the 
University is as follows : 


Vaid? 422s.-.0kecuerdoateov ate aii sAcincaesenaee: $500.00 
Builer boise: .2iiciledeee BOI “a gegeands sees 2,873.00 
BOUersSincs. cite aseac'& Gaesk “Sy ohorketiceais Jou »  24990.°0 
Setting bolersescc 2 6.6 aseiw ices aeeiwe cares 027.00 
Fittings and other appurtenances. .......6.-- via 233.9! 
Heaters at University. 00.0 6. cece eee eee renee 3,312-00 
Setting the SAME... sides sede Sadan cadowoeasies 232 60 
Heaters in Academy. 22.0 cece e cae c cee cece eres 2,125.58 
Pipe-line to University... .. se: = Gel ane, arate 2,550.00 
Heatt rs in manual training-school shops......-. 1,404.00 

ee oe he es rooms. .. 1,200.00 

Totalawrinsccichowek la See: Sas $17,048.07 


The cost of the heating apparatus in the museum of Mine 
arts I have been unable to ascertain, as this building ¥@ 
deeded to the university complete in every respect by the 
late Wayman Crow. 


SOME EXPERIENCE WITH UNDERGROUND PIPES: 


As the several buildings heated from our boilers are 
some distance away from each other and from the boiler- 
house, the pipe system underground, connecting them 
with the boilers, forms no inconsiderable ‘art of the whole 
plant, requiring, as it does, nearly 1,000 feet each ot 
steam and return pipes. From this it wil readily be sen 
that in the eight years these pipes have ben laid we have 
had considerable experience with undergr und pipes: 

The main line to the university is 45) feet long, ‘ 
has, leading out of it at right angles, tliree branches 51 
feet, 15 feet, and 12 feet long, respectively. The line [0 
the manual training-school is 314 feet lon. 

The line to Smith Academy is go feet long. The one 
to the museum of fine arts is 63 feet lorg. All of theré 
pipes, with the exception of the line to the museum m o 
arts, were originally laid in pine boxes made of 2-10 


and 


| lumber, which were well tarred, both in: ide and outside. 
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The pipes were wrapped, Ist, with a sheet of asbestos 
paper; 2d, with three-quarters of an inch of hair felt; 
3d, with a heavy, strong wrapping paper, the whole se- 
curely bound around with strong twine. The intervening 
space in the box was filled with coke breeze. 

The pipes to the art museum were laid in what is called 
** gutter pipe,” which is one-half of the cylinder of sewer- 
pipe. In this case the intervening space was filled with 
ground charcoal, made into a paste with cement, the whole 
covered with another half-cylinder or ‘‘gutter pipe,’ 
forming a complete circle, inside of which the pipe was 
inclosed. There were some short lengths under the floor 
of the boiler-house that were simply plastered over with 
cement and the brick floor above them carefully yrouted 
wita cement, which, it was hoped, would keep the water 
from them. These pipes lasted just two years, and when 
taken up it was found that the expansion had cracked the 
cement off them, which allowed water filtered through the 
bricks of the floor to reach them, which the heat of the 
pipes evaporated, thereby destroying them very rapidly. 

These pipes were renewed at the time of the burst, but 
the following summer the arrangement was changed, so 
that these pipes were run overhead, where they should 
have been in the first place; but as this work was done 
during vacation, when every one connected with the uni- 
versity who knew how such work ought to be done was 
one the intelligent (?) pipe-fitter ran things to suit him- 
self. 

This was the beginning of our troubles, for during the 
succeeding winter we had to replace the pipes supplying 
the gymnasium, where it was found that a defective drain 
had freely supplied the covering of the pipes with water, 
this covering (as described previously), acting as a sort of 
sponge, absorbed large quantities of water, thus keeping 
the pipes wet, which insured their rapid destruction. 

During the same winter the heavy oaken boxes built 
around the expansion bends had to be rebuilt (this time of 
brick). The heat from the pipes inside of these boxes, 
with the moist earth outside, rotted them so badly that in 
the short time of two years they were in danger of caving 
in. While rebuilding these expansion chambers, it was 
thought advisable to connect them with the sewer, to 
drain them, as on one occasion, during a heavy rain-storm, 
the street gutter becoming obstructed, the water ran into 
the chamber and flooded the pipe boxes. The winter fol- 
lowing (1883) the pipes supplying what is known as the 
physical laboratory wing of the university gave out ; here 
again it was found that the non-conducting covering had 
hastened the decay of the pipes. The yard through which 
these pipes are laid not being paved, whenever it rained 
the water readily found its way through the ground and 
was soaked up by the covering, which kept them vet much 
longer than if they had been without covering. 

Io the winter of 1884 the pipes to the museum of fine 

arts gave out. From these pipes I had expected long ser- 
vice, thinking that there was no possible chance for water 
to reach them, but it was found that owing to their being 
packed tight in the ‘*' gutter piping’ with the charcoal fill- 
ing, the expa.:sion and contraction had broken the joint be- 
tween the two halves of the gutter pipe, thereby allowing 
the charcoal filling to absorb the moisture from the earth, 
with the usual result—viz., rapid destruction of the pipes. 
In the next winter (1885) the pipes supplying the manual 
training-school failed. Here it was found that the pipe- 
fi.ter, with his usual forethought, had run the pipes imme- 
diately under some water-closets, so that any overflow 
from the closets dripped down upon them, and although 
they were covered with a coating of cement the expansion 
had cracked it so that the water readily found its way to 
them. Thus burst succeeded burst every winter, until in 
April, 1887, a burst in the main return-pipe (from the 
university) created considerable anxiety regarding the 
condition of the whole main line, which up to this time 
had given notrouble. About 535 feet of the main line is 
laid in St. Charles Street, which is macadamized, and has 
good drainage, and it was hoped that these conditions 
had secured to tLe pipes underlying the street immunity 
from our enemy, water. This afterwards proved to be 
the case, as far as we took it up (335 feet). with the excep- 
tion of about 25 feet immediately underlying a point in 
the street where the surface had become broken. As the 
need for a separate pipe to run the various small engines 
im the physical and mechanical laboratories and elevator- 
pumps had become pressing, it was finally decided to open 
the street to a point opposite the manual training-school, 
where an attachment could be made to the pipe supplying 
steam to the engine in that building, which would give 
these machines steam of the proper pressure, and separate 
them from the heating system, which was desirable, owing 
to the fact that we were compelled to maintain such press- 
ure as would run these machines in the heating-appa- 
tatus, which often resulted in largely overheating the 
buildings. 

It was also decided to renew those pipes that passed 
through the yard, and as our experience had been adverse 
to the use of covering around the pipes, owing to its act- 
ing as an absorbent, and also to an objectionable smell 
from it, when wet, finding its way into the buildings. It 
was now determined to protect it in a different manner. 
As I am of the opinion that there is no better non-con- 
ducting medium than confined air, that was the plan 
adopted. First, a floor of hard hydraulic pressed brick 
was laid down In cement, and well grouted in; a single 

course of brick was then laid along edges of the floor, 
forming a Stringer.” Upon this stringer 21-inch ‘ gut. 
ter pipe_—_was laid, forming an arch over the pipes. All 
ae and ‘Connections were well cemented. ‘I his, it is 
believed, will keep the Pipes dry, but if water should get 








in it has a chance to run away to the sewer connections in 
the expansion chambers without wetting the pipes, as they 
are carried on rollers 1\¢ inches in diameter, and the floor 
is slightly hollowed out in the centre under the rollers. 

The cost of protecting these pipes in this manner has 
been $1.25 per running foot. The value of the pipes is 
about $3 per foot. 

As stated heretofore, the pipes in the street were found 
to be in fairly good condition ; the boxing was badly 
rotted in those parts where it was only a short distance 
below the surface (about three feet at the shallowest part ;) 
the top, which had been put on without cross-bars under 
it, was split its entire length, and was crushed in, so that 
the middle of the boards rested upon the pipes, the edges 
remaining on the sides of the box. The covering that was 
around the pipes had also rotted away to a large extent, 
leaving the upper sides of the pipes uncovered ; some por- 
tions of it was found in the lower part of the box among 
the coke breeze which appeared to have been ground down 
by the contraction and expansion of the pipes until the 
box was only about half full or slightly less, it being less 
than half its former bulk, as the boxes when laid were 
filled to their utmost capacity. 


PLUMBING IN THE RESIDENCE OF MAX 
NATHAN, ESQ. 


No. II. 
(Continued from page 152.) 


THE arrangement of pipes in the kitchen and a portion 
of laundry is shown in Fig. 4. Two boilers are repre- 
sented: A’ for the low (street) pressure supply and B’ for 
high (or tank) pressure Only one water-back is required 
for heating the water for the two systems of supply. A 
heater is provided as shown between the boilers 


which the reader is referred to clearly understand 
the following description. The general course and use of 
each pipe is as follows: The low-pressure supply flows 
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from grease-trap up through pipe A, entering the boiler 
A’ at top, thence down as indicated by dotted lines, pass- 
ing out at B and up into heater C’. ‘The water returns 
hot into bo.ler A’ at C’ and out into pipe D, passing 
through hall and up elevator shaft, supplying hot water 
for all fixtures in bath-room on second floor. 

A cut.off is illustrated in Fig. § that is secured to toilet- 
basin in bath-room, which is utilized to facilitate the 
control of the two systems of water-supply. 

A duplicate cut-off is attached to toilet-basin in dressing- 
room on second floor, and the description now to be given 
applies to both. Four pipes are shown in Fig. 5, two for 
hot and two for cold water, M and D being the low-press- 
ure, and H and G high-pressure supply. Stop-cocks are 
set between each pair of pipes as shown. 

Projecting above marble slabs stop-cocks are set in 


pipes M and D for use when the check-valve fails to work 
well, 


at C’, which is explained in detail in Fig. 4, to 
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When the high-pressure system is in use, the stop-cock 
projecting above marble slab is opened, which permits 
water to flow into fixtures, but prevented from flowing into 
low-pressure system by a check-valve. 

The hot water in pipe D passes up through check-valve 
to supply toilet-basin through D’. A pipe branches from 
D in hall, indicated by D', passing into and through 
laundry, drying-room, and into storeroom, and up partition 
wall to second floor, thence along floor to cut-off in dress- 
ing-room. The cold water flows direct from pipe A in 
cellar up through elevator shaft at M to cut-off in bath- 
room, shown in Fig. 5, passing to toilet-basin through 
pipe M". Thecold supply for toilet-basins in dressing- 
room runs vertically from cellar through storeroom to cut- 
off in dressing-room. The pipe E branches from B below 
heater, and is carried up back of it into hall and up to 
cut-off in bath-room, connected with D, as shown in Fig. 
5, being utilized as a circulating pipe. The branch E’ in 
hall runs parallel with D’ to dressing-room and there joins 
the cut-off in a similar manner, utilized for the same pur- 
pose as E. 

The high-pressure supply from tank is marked H in 
Fig. 4. The cold supply passes down elevator shaft, 
entering boiler B' at top, thence down as shown by dotted 
line and out at I, thence through J to water-back, passing 
out that through K to heater, where it heats the lower 
pressure supply which surrounds it ; thence returning to 
boiler through L, and up through G’' into elevator shaft, 
terminating over tank to relieve pressure in boiler. A 
pipe branches from G on second floor for cut-off, as shown 
in Fig. 5. Pipes branch also from this pipe on third and 
fourth floors to supply fixtures in bath-rooms. 

The pipe C’ branches from G in hall, thence parallel with 
D’ to cut-off in dressing-room, connecting as shown in 
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Fig. 5. The pipe F is a circulating pipe for high. pressure 
system, and branches from I below heater, thence up 
parallel with E to cut-off in bath-room, as shown in Fig. 5. 
A branch, F’, leaves F in hall and runs parallel with E' to 
cut-off in dressing-room. 

The cold supply for high-pressure system flows through 
branches from H on each floor running to fixtures in the 
bath-rooms. The cold supply from high pressure for 
dressing-room branches from H in hall, passing through 
H’ up to cut-off. The pipe R branches from E and runs 
to opposite end of kitchen to furnish hot water for sink, 
extending also to butler’s pantry. The cold supply forthe 
sinks in butler’s pantry and kitchen come direct from 
cellar. The waste-pipe from boilers is shown at U. The 
pipe P runs from cellar back of boilers and connects with 
high-pressure pipe H for an intermediate supply through 
check-valve O, between the high and low pressure systems. 
The boilers A’ and B’ contain 100 gallons each. 


ce ee 


The connection between the kitchen and laundry range 
will now be described. The supply to water-back in 
laundry range is indicated in Figs. 4 and 6 byI. This 
pipe branches from pipe B under heater, passing back of 
boiler A’ and down to cellar, there suspended to ceiling, 
and up to laundry-range, as shownin Fig. 6at T, The 
pipe S branches from B above T, thence passing into hall 
and crossing over the pipes shown in Fig. 4, passing into 
laundry and down to range, as shown in Fig. 6. 

The pipe V, in Fig. 6, branches from D’ and passes 
over range and down, connecting with a stationary copper 
clothes-boiler in opposite end of range. <A branch from 
this pipe extends down into cellar. A waste-pipe from 
clothes-boiler runs to cellar also, and is shown at W. A 
pipe connects copper boiler with flue above range to 
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remove excess of steam. If the hot water in flowing 
through pipe S from kitchen to laundry should meet water 
circulating from laundry range towards the kitchen with 
the same velocity, there would be danger of the flow 
becoming air-bound, and to avoid such a contingency a 
connecting pipe is inserted between S and D’, in which a 
valve is set, as shown at X in Figs. 4 and 6. This valve 
is intended to be left open sufficiently to permit, passage 
of air into D’, but not open enough to affect the direction 
of flow in pipe S and D. 

The illustration in Fig. 6 is a view of clothes-drying 
rack, one of whichis drawn out into laundry. The drying- 
room, as previously stated, is situated between toilet-room 
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QQ FIG ILS 
METHOD OF SECURING PIPES THROUGH | 
FARTITIONS 


and hall, the dimensions being about 8x1o feet. The 
device for drying clothes consists of eight horses, 
each being six feet high, eight feet long, and one 
foot in width. They are suspended on tubes with iron 
rollers, as shown in detail at 6and / in Fig. 7. These 
hangers consist of iron plates screwed to front and 
rear ends of horses. The iron braces carrying the 
rollers are a continuation of the plate, all being one solid 
piece. The frame of the horses consists ef boards, front 
and rear, fastened together by four strips set in pairs, 
twoat top and two at bottom, which form the frame. 
These strips are 1x5 inches at top and 1x6 inches at bet- 
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| tom ; but the latter has one inch of width cut out nearly 


the whole Jength of lower edge, as shown in Figure 6. A 
plate corresponding to top, minus the braces carrying 
roller, is secured to front and back at bottom. To supply 
additional strength to these horses rods are inserted, each 
one-half inch in diameter, running in pairs the entire 
length attop and bottom, their position being indicated 
in Figs. 6 and 7 at F byheavy black circles. The tubes 
on which the rollers travel are suspended in laundry as 
shown by a horizontal girder 2x8 inches. This girder is 
supported by two hangers made of galvanized pipe se- 
cured to ceiling, and also by one end resting on partition 
wall. The tubes on which the rollers travel are suspended 
from ceiling in drying-room by means of hangers also 
made of pipe. Each horse is provided with wooden bars 


that form the racks on which the clothing to be dried is 
The bars are in pairs as shown, and are 1x2 
A handle 


suspended. 
inches, mortised into front and back of frame. 
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JOHN SEALY HOSPITAL AT GALVESTov. 

THE Committee on Building the John Sealy Hospita! 
to be erected at Galveston. Tex., through its Secretary, 
Dr. W. H. Baldinger, officially notified Architect N, J 
Clayton that his plans for the structure have bee, 
adopted. Mr. Clayton has embodied in his plans all the 
latest improvements in hospital construction and sanitary 
arrangements, particularly concerning ventilation, heating, 
the comfort of the patients, and the convenience of th 
‘management of the institution. The plans adopted em. 
brace all the important features to be found in all the lead. 
ing hospitals of the country. The system of buildings 
consists of four separate structures, conveniently grouped 
and connected together, yet entirely isolated from each 
other by scientific means and for sanitary reasons. The 
administration building is a square structure, forty-six feet 
on each side and ninety feet high. It consists of three 
stories above an eight-foot basement, and is terminated by 
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is secured to front for use inthrowing them out. Coils of 
steam-pipe run on floor in drying-room under the horses, 
supplying the heat necessary for drying purposes. 

The kitchen sink is located on opposite side from hall, 
and is shown in Figure 8. Draining boards are provided 
on each side made of ash with grooves, as shown, that are 
about three eighths of an inch in depth, and two inches 
apart. These draining boards are secured to the wain- 
scot and outer edge, supported on turned legs of ash. A 
rim of wood is secured to entire edge exposed to prevent 
dishes from slipping off. A wainscot of tiles extends 
from floor up above this sink. 

Figure 9 shows the method of supporting pipes at all 
points where they pass through partitions. The device 
consists of a short tube passing through the partitions 
with a thread cut on each end, which permits a wall-plate 
to be screwed on. These tubes are large enough to allow 
the collars of each pipe to slip through. When the pipes 


| are inserted and wail-plate screwed in position the pipes 


are suspended in the centre of the tube. 


(Tu ee CONTINUED.) 
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a curved pavilion roof, and fronted with a covered portico. 
On each side of this pavilion is situated one of the watd 
buildings, thirty-three feet by seventy-six, and sixty feet 
high, thus making, with their connections to the adminis. 
tration building, and this building itself, a continuovs 
length of 218 feet. The wards will consist of two stories 
over the eight-foot basement, the first story being devoted t¢ 
the medical ward and the second story to the surgical ward. 
As there will be two such wards of two stories each ; 0n¢ 
will be devoted to the accommodation of male and the 
other to that of female patients. An elevator, located in 
the incerior of the administration building, and of such 
dimensions as to admit a bed or stretcher, will facilitate 
access from this central point to either of the wards, and 
carriages will be enabled to drive through a porte coche? 
existing behind the front steps, right up to the very start 
ing point of that elevator in the basement. The domestic 
service of the institution will be accommodated in another 
separate building. 
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THE FALL OF THE ELEVATED RAILROAD 
HOISTING-ENGINE IN BROOKLYN. 


On Broadway, in Brooklyn, J. B. & J. M. Cornell have 
for some months been erecting a structure for the use of 
the Union Elevated Railroad Company. The columns 
are of 15-inch channels, latticed in the usual way, and at 
the point where the accident occurred were spaced 
sixty feet apart longitudinally and forty-five feet apart 
transversely. They were connected by single transverse 


plate-girders about four feet deep, with reinforced chords. - 


On the top chords of these rest the four lines, two for each 
track, of longitudinal drop-end plate-girders, which are 
four feet deep, with %-inch webs, and unreinforced chords 
of 6x6x 5-inch angles, weighing about six tons each. 

The columns and transverse girders having been erected 
by portable derricks, the longitudinals are hoisted into 
place by trussed arms secured between the pairs of longi- 
tudinal girders already erected and extending half-way 
over the next span. The hoisting-engine and boiler for 
this work are carried on a platform traveling on the longi- 
tudinal girders, and which, when in use, is nearly over the 
transverse girder between the two last-erected spans. 
About 10 a. M. on the 14th inst. a set of longitudinals had 
just been erected, the trussed arms had been placed in posi- 
tion, and the traveler, weighing ten or fifteen tons, was 
being hauled ahead for a fresh lift, and had a little passed 
the centre of the next to the last erected span, when, without 
w arning, it fellto the street below with the four girders 
on which it rested. 

A horse car passing underneath was crushed. the driver 
and two of the erecting gang were instantly killed, another 
man has since died, and about a dozen others were more 
or less seriously injured. 

It isnot possible to fix the immediate cause of the acci- 
dent with absolute certainty, but the following facts may 
be noted as suggesting a possible explanation : 

The longitudinal girders, attached by only two bolts at 
each end, are not braced in any way whatever until after 
the traveler has passed. This is done partly to avoid the 
inconvenience of having a gang of riveters between the 
traveler and its work, and partly to avoid having the 
traveler run over the heads of the rivets used to attach the 
bracing. 

The girders that fell all laid with their top chords in the 
same direction. 

They bore evidence of all having been bent in the same 
direction before striking the ground, which they did upon 
their convex sides, and were more or less straightened again 
by the fall. The cracks, bends, and buckles in both top 
and bottom chord angles plainly showed this. 
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Of the sixteen unbraced girders left standing all but 
one or two that were practically straight were curved 
more or less, some of them apparently as much as two 
inches, in the direction in which the others fell. This 
curvature was probably due 'o rough handling on trucks 
or lighters, or in transfer from one to the other, but that 
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it should have always been in the same direction seems at 
least a singular coincidence. 

Lastly, the men engaged in hauling the traveler ahead 
stated that the rope, instead of being fastened directly 
ahead, was led off very much toone side, so as to pull the 
traveler strongly in the direction in which most of the 
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other girders were already sprung, and in which the ill- 
fated ones actually fell. 


DESCRIPTION OF ILLUSTRATIONS. 


In the details of girder connections, ¢ ¢ show the plates 
by which the longitudinal were connected to the transverse 
girders, and z zare the holes for the connecting bolts, which 
had been put in the upper plates only. The elevation of 
a portion of the transverse girder Y shows the plates ¢ ¢ 
as they appeared after the accident, bent down on the side 
toward which the tops of the longitudinal girders lay after 
they fell. Only one lower plate was so bent. 

On the general plan and elevation, D shows the trussed 
arms secured in place ready to lift the next set of longi- 
tudinals by tackle F with horst-rope O running back 
to hoisting-engine J, which, with boiler I, was carried on 
traveling platform K. ° 

It was originally intended to have had the hoisting-en- 
gine on the ground, in which case the hoist-rope would 
have led downward as at P, but this was not permitted. 

The rope L, by which the traveler was being hauled 

ahead, is said to have been made fast at the point # on 
girder Y. While this may have afforded a reasonably 
fair lead when the traveler started from the previous 
span, it was obviously exciting a strong lateral pull when 
in the position shown, which, as near as can be ascer- 
tained, is about where it was when the accident occurred- 

Everything between points A and B fell to the ground. 
The tops of the fallen girders lay toward what would be 
the west if the arrow on the plan pointed due north, as 
shown. It really points about north-west. 

As already mentioned, almost all the unbraced girders 
left in place were more or less sprung in that same direc. 
tion. The columns were just inside of the curb lines. 


ee 


Gas and Electricity. 


Illuminating Power of Gas in New York City. 
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Novelties. 


en ea kn en ee aes 

Under this heading we propose to describe and tilustrate appnances 
of probable interest to our several classes of readers. ‘The 
selection will be made without reference to the wishes of 
agents or patentees, being governed solely by consideta- 
tons of novelty, .ngenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere descnbed. 
Asarule we shall make no comments, and /f ts to be distinctly 
understood that a notice does not imply approval, No charge 
will be made for these notices, and any offer of pay for therr tnser- 
tion will insure ther omission. We shall be vlad to have our at- 
tention called to novelties suttable for this section. 


CORRUGATED ROLLED STEEL WAGON-TIRES 


THE illustrations show Fox’s patent corrugated rolled 
steel tire, a recent English invention, designed especially 
for use in towns where tram-lines are laid through the 
streets. 

The object of the invention is to assist the wheel to get 
out of the tram-line and thus avoid skidding of wheels 
and the wrenching of vehicles and horses. ‘The invention 
consists of what may perhaps be described 4s a series of 
sloping projections on each side of the felloes of the wheel. 
The inner lines, A A, show the width of a plain tire-bar 





of the usual kind, and the lines B B show the addi- 
tional width afforded ry the projections. It is claimed 
that the increased width thus afforded enables a wheel to 
engage and mount the sides of the groove into which a 
tram-line so often degenerates without a wrench or jerk— 
a matter of great importance in the case of a heavily laden 
vehicle, especially if going down hill. The Leeds Forge 
Co., Limited, Leeds, Eng., are the manufacturers of the 
tire. 
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INDICATOR-DIAL FOR STEAM-GAUGES, ETC. 


DANIEL L. MITCHELL, of Taunton, Mass., has patented 
the right to paint one-half of his steam-gauge dial black 
or red, it he chooses, and leave the remainder white. His 
object is to provide a danger-field on the face of a gauge, 
the better to warn the attendant of the limit of safe 
pressure. 
having a field or dial the faceof which is painted or other- 
wise made in two strongly contrasting colors, with a 
clearly-defined dividing-line at any desired point, in com- 
bination with an index-finger or pointer arranged to move 
over said field or dial, and having its outer face painted or 
otherwise made in the same two strongly contrasting 
colors.” 


Correspondence. 


All correspondents should s-nd us their names and addresses. not 
necessarily for publication, but as a guarantee of good faith and 
because 1t 1s olten necessary to communicate with them for addi- 
tional information before pr uting their communications. Anony- 
mous letters will not be noticed. 


ON THE POLICY OF MAKING LEAD BENITS 
IN PLUMBING SHOPS. 


NEW YORK, February 1, 1888. 


Sir: In reference to its being profitable, I cannot 
agree with the writer of the article ‘‘ Regarding the Mak- 
ing of ].ead Bends,” in your issue of January 7. 1888. 
Flis method of forming the bend is ingenious and new to 
me as applied to this particular industry, but not new to 
the old-time plumbers who were often called upon to 
make water-backs out of iron pipe. Just about such an 
arrangement of blocks was used by them, only the faces 
of the blocks were neatly lined with band-iron to preserve 
them against the red-hot iron pipe. In those days our 
bends and traps were all made up in the dull months of 
winter and midsummer, by hand, but sheet-lead was the 
invariable material. ‘Those were the halcyon days of 
plumbing in this country for the journeyman. In our 
shop a 4-inch S-trap was a day’s work, and I have often 
wondered if the boss—who, by the way, was a long, lank, 
good-natured New York plumber, with a down-east 
twang—ever laid awake nights trying to learn why it was 
that twelve men could work six days and produce eacha 
4-inch S-trap at the close of the day and still have cnly 
twelve to twenty traps on the shelves at the end of the 
week. 

Some of the old timers can explain it. My present 
foreman is of that ilk, and he says it dont pay to make 
traps and bends in the shop—and he knows; that is, 
looking at it from the well-worn bench in a good-natured 
way. Now, how does the man in the office view it? He 
says two feet of 2-inch pipe weighs ten ‘pounds, at a cost 
of six cents per pound. Correct, Mr. Stool; but if the 
boss can buy a 2-inch machine-drawn bend, perfect in 
shape, uniform in calibre, and equal in thickness and 
strength throughout for ‘*from forty to fifty cents,” will 
you tell me how it can be profitably made on the bench if 
the pipe alone costs 20 to 50 per cent. more than the 
complete machine-made bend, to say nothing of the cost 
of the other items that go with the hand-made article—as 
time, fuel, solder, etc.? Mr. Stool says, ‘‘ That’s #yv ques- 
tion, and I will go on hunting for that little mistake in 
my trial balance while you work it out.” BUFFALO. 
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Sir: In reference to the matter of lead bends referred 
to in THE ENGINEERING AND BUILDING RECORD of Jan- 
uary 7, and to the policy of keeping men employed in 
making same when work is dull, it might be well to have 
a few on hand in any shop, as they might suit in some 
instances. Butin regard to keeping men employed for 
any length of time on such work, it would not pay any 
employer. Take any good plumber and put him on work 
where such bends are required and he will prefer to make 
his bends to suit the different positions. Besides, a good 
workman would make as many of these bends in one week 
as the average plumbing establishment would use ina year— 
that is, of 14-inch and 2-inch ; those are the sizes referred 
to; the larger sizes can be purchased cheaper than they 
could be made up. I think the plumbing trade of the 
country are at a loss to k..ow at present what they could 
keep some good men employed on in dull times in their 
workshops that would pay. 1] made up some lead service- 
boxes two years ago and have had them on the shelf until 
within a few weeks ; however, they came in good for old 
lead for calking, etc. Ihavea few good men that I may 
in a short time not have work for, but I wish to keep them 
employed. I would really like to know what I could 
put them to work on that would remunerate me for the 
outlay. SUBSCRIBER. 


HOW PLUMBERS MAKE LEAD BENDS. 


MILWAUKFE, W1s., February 6, 1888. 


Sir: In your issue of January 28 is a communication 
from L. D. H., giving very workmanlike instructions in 
regard to makiny lead bends, and as I wrote the sriicle of 
January 7, recommending the use of bench-blocks, I 
wish to thank vour correspondent for the article above re- 
ferred to, and would like to hear from him further. 

W. G. NICHOLSON. 


His first claim is: ‘‘A sight-signal or indicator | 


EXAMINATION OF PLUMBERS IN WASHING. 
TON, D. C. 


STAUNTON, VA., January 30, 1888, 


Sir: You will please let me know through your valuable 
paper what examination a plumber has to stand in Wash. 
ington, what questions are asked, and what answers given, 
If they have been published in your paper please forward 
me copy of same. What license does a plumber have to 
pay in Washington? By answering the above you will 
greatly oblige C. B. 


{At present no examination is required, nor any license 
fee, the regulations adopted by the District Commissioners 
last spring having been declared illegal by the court. The 
regulations in question (under which nearly all the master 
plumbers of Washington were examined last summer), 
were printed in our issue of April 30, 1887. The nature 
of the questions asked is there stated, and a report on the 
examinations was given in the issue of October 1, 1887, ] 


ABOUT BOILER PROBABLY DUE TO 
IMPROPER CONNECTIONS. 


ARLINGION HEIGHTS, MASS., February 2, 1888. 

Sir: In our house we have a No. t Gorton steam-heat- 
ing boiler supplying about 150 square feet of heating sur- 
face. Occasionally, when there is no steam on, the water 
in the boiler falls three or four inches with a very disagree. 
able sound (which I cannot explain). You will, therefore, 
conter a great favor on a constant reader of your paper if 
you will explain the cause and state remedy for same. 
Also, when the boiler is filled with coal for the night there 
is a cracking sound, unlike that heard in the pipes, and at 
regular intervals. Any information on the cause and cure 
for this will also be gratefully received by 

J. L. Bxsy, Je. 

[You do not send sufficient data for an intelligent reply. 
In cases of this kind a diagram should be sent, showing 
the manner and arrangement of all the pipe connections 
and their diameters. 

Symptoms such as you describe are usually the result of 
improperly connecting boilers, and do not show any in- 
herent defect in the boilers themselves. Indeed, they will 
occur with any boiler improperly connected. If the pipe 
trom the upper end of the combination-gauge cylinder is a 
branch of the mainsteam-pipe, it will account for the sub- 
sidence of the water after steam is down. Tap it into the 
head of boiler direct. 

Without knowing more about the particular boiler you 
have we cannot speak as to the cause of the cracking at 
night. Why it should go on at night any more than in the 
daytime we cannot understand. The coal slipping through 
the magazine will make a little noise any time it moves. 


NOISE 


HOT-WATER HEATINGIN MR. WYLD’S HOUSE, 
TORONTO. 
GARDINER, ME., February 8, 1888. 
Sir: Am much interested in the description of the hot- 
water heating in the residence of F. Wyld. Esq., Toronto, 
Can., but would suggest that it would be more valuable 
were the scale of the plans given, or some method by 
which we could form some idea of the size of the building. 
Yours truly, C. E. 
[The main part of Mr. Wyld’s house is 50x56 feet 
and the extension 34x24 feet. The main story front is 
14 feet in the clear and the second floor is 12 feet in the 
clear. Our custom is either to mark the size of rooms or 
give ascale, In thiscase, however, it was omitted through 
an oversight. ] 


HOT-WATER HEATING OF WESTCHESTER 
. “COUNTY ALMSHOUSE. 


MINNEAPOLIS, MINN., January 28, 1888. 


Sir: THE ENGINEERING AND BUILDING REcoRD of 
December 3, 1887. contained description of hot water 
heating apparatus in Westchester Almshouse. Will you 
please inform me where I can find out about the pipe-col 
boiler that was used in that institution, who makes ", 
etc., and much oblige, Yours very truly, 

SUBSCRIBER. 


[The pipe boilers used in the Westchester County Alms- 
house heating were made by C. Garth & Co., 536 Craig 
Street, Montreal, Canada. | 


THE PROBLEM OF THE DISPOSAL OF HOUSE 
WASTES IN SMALL CITIES. 


BELOIT COLLEGE CHEMICAL LABORATORY, 
BELOIT, WIs., January 31, 1888. 


Sir: Can you inform me, through your columns, what 
is the most advisable method of disposing of house wastes 


' in smaller-cities ? This whole section of country is upoo 
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a deep layer of drift made up of calcareous gravel for the 
most part. Our city has an excellent system of water- 
works, but no system of sewerage, and we must therefore 
on our own lots dispose of this waste. How can this be 
done most effectually, and what is the construction of the 
best practical cesspool which may not injure either our 
own healtb and comfort or that of our neighbors? 
I remain yours respectfully, E. G. SMITH. 


[The best thing to be done when a town or city has 
become large enough to have a general system of water- 
supply is to provide a corresponding general system of 
sewage disposal, which will provide for this water after 
it has become fouled by household use. 

It is not possible to lay down general rules as to how 
this can best be done in particular cases, but it is certain 
that the best thing to be done is to employ an engineer 
(an expert in sewerage works) to examine the locality and 
advise as to methods and cost. It would perhaps be pos- 
sible to devise methods of disposal of excreta and foul 
water for a single house, which would, at all events, in- 
volve no injury to the health and comfort of the inmates 
of that particular house, but we do not know of any form 


of cesspool system which can be recommended for a town. 


having a general water-supply.] 


CONTROLLING THE DAMPERS AUTOMATIC- 
ALLY IN A HO?l-WATER APPARATUS 

Str: Will you please inform me if there is any practi- 
cable way of controlling the dampers automatically in a 
hot-water apparatus? [ have been using a hot-water 
system this winter and have felt the need of some such 
device to prevent boiling over tnrouch the expansion tank. 
Any information you can give will be appreciated. 

Yours truly, W. P. POWERS. 

[E. H. Cook & Co., of Rochester, N. Y., we believe have 
an apparatus that they claim will control the heat of the 
water an@ also open and close air-ducts similar to the 
ordinary regulating bowl. We believe there are some 
other contrivances for the same purpose, but we are not 
conversant with them. Presumably some of our readers 
can furnish further information on this subject. ] 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting of the American Society of Civil 
Engineers was held on February 15. Vice-President J. J. 
R. Croes presided, and about thirty members were present. 
Mr. H. P. Bell being absent, his promised paper on the 
‘“‘Estimation of Quantities by Diagrams” was not pre- 
sented. An interesting paper, by Mr. Gratz Mordecai, 
Assoc. M. Am. Soc. C. E., was read on ‘* ‘The Classifica- 
tion of Railroad Accounts and the Analysis of Railroad 
Rates.” Mr. J. T. B. Ives, F. G. S., exhibited and 
explained a ‘‘ Strata Map,” illustrating the geological for- 


mation of a portion of the United States by superimposed . 
layers of variously-colored cardboard representing the - 


different strata. 

Mr. T. C. Clark, by request, told what was found 
by the committee appointed to investigate the Albany 
Capitol ceiling, and described the construction of the 
groined arches, their loading and subsequent settling and 
present cracked condition, showing that ultimate failure 
was inevitable, and outlined the proposed remedies. 
The irregular and excessive loading of the masonry (in 
some cases about twenty tons per square foot) was noted, 
and the fact that the foundations sustained it with only a 
trifling settlement. Messrs. Cooper, Brush, Emery, 
Bogart, and Lucius joined in the discussion. 


CLOSING SALOONS REDUCES REVENUE 
FROM WATER RATES. 


WE saw a statement that the anti-saloon movement at 
Fargo, Dakota, had resulted in reducing the revenues of 
the water company. 

In response to an inquiry, we learn that this is to a 
certain extent true, since the breweries and saloons were 
large consumers and paid proportionate water rates. What 
this reduction will amount to we presume the official report 
will ultimately show. 


THE MARINE RAILWAY AT HONOLULU. 


It was built in 1881, the first ship being hauled up in 
1883, The cradle is capable of taking a vessel of 1,500 
tons displacement, and 180 feet in length. The charges 
are 50 cents per ton for steamers and 4o cents for sailing 
vessels (builders’ measuiement). The average number of 
ships hauled up is about seventy-five per annum. 


eS 


_ 





i 


NEW ENGLAND WATER-WORKS ASSO- 
CIATION. 


(Special Correspondence.) 


THE February meeting of this society was held in Bos- 
ton, at Young’s Hotel, on Wednesday, the 15th inst., and 
was attended by 65 members and guests, with President 
Darling in the chair, and a more sociable and thoroughly 
enjoyable gathering has rarely been known in the history 
of the association. 

Dinner was served at 1:30 o'clock, and when cigars had 
been lighted President Darling called the company to 
order, and called upon the secretary to read the names of 
the applicants for membership who had been approved by 
the Executive Committee, and the secretary was instructed 
by vote to cast the vote of the association for the follow- 
ing gentlemen : 


Active—Geo. A. Alexander, President Water Company, 
Bath, Maine; J. W. Ringrose, Secretary, New Britain, 
Conn.; Geo. E, Evans, C. E., Lowell, Mass.; R. A. 
Hale, Hydraulic Engineer, Lawrence, Mass. 

lssoctate—Frank KR. Durfey, Contractor, 

Conn.; J. Henry Wells, Boston, Mass. 
- On motion of Mr. Baldwin, Mr. E. R. Jones, the vet- 
eran superintendent of the Eastern Division of the Boston 
Water Works, was elected an honorary member, and the 
gentleman returned his thanks in a few well-chosen 
words. 

President Darling then introduced the topic assigned 
for discussion, namely, ‘‘ The Waste of Water during 
the Winter Months,” and called upon Dexter Brackett, 
Engineer in charge of the Mystic and Eastern Division of 
the Boston Water Works, to open the discussion. 

Mr. Brackett stated that the cold weather had increased 
the daily consumption from 35,000,000 to 70,000,000 gal- 
lons. 

In a certain district the night rate of consumption rose 
from nine to eighty-nine gallons per head, and in another 
the consumption rose from §.coo gallons per hour at § 
P. M., to 7,500 gallons per hour at ro P. M. 

Poor plumbing is, in Mr. Brackett’s opinion, the great- 
est cause of this waste. Even if the supply is ample, the 
loss of head resulting from the excessive draught reduces 
the head on the distribution so that consumers on high 
Jevels cannot be supplied. 


Norwich, 


‘Mr. Kent, of Woonsocket, R.I., admitted that the 


cold weather has caused such trouble by freezing mains 
and services that he had asked the consumers to waste 
water to save more serious damage and loss, although it 
has raised the pumping time from six to sixteen hours per 
diem. 

Mr. R.C. P. Coggeshall, of New Bedford, said that the 
cold weather had caused an increase of 400 gallons per 
tap perday. Mr. Nevons, of Cambridge, stated that the 
consumption had increased 100 per cent., but in spite of 


‘ this some smaller mains have frozen, and no serious effort 


ts made to prevent the wasting. 

President Darling, of Pawtucket, described the results 
of a broken hydrant, from which the water worked its way 
for a considerable distance under the frozen surface of the 
ground and appeared in house cellars where the soft ground 
allowed it to come to the surface. 

Mr. E. R. Jones, of Boston, spoke of the attempts in 
that city to stop waste by night inspection and by an im- 
position of fines, both of which have practically failed, 
and expressed an opinion that at present there is not any 

Piariele method for stopping cold-weather waste. He 
referred to his experience in 1875, when over 2,000 services 
had to be allowed to go untouched until Nature undid 
its own work, and described the method followed in Bos- 
ton for thawing with hot water and a small block-tin pipe. 

Mr. Parker, of Burlington, Vt., has decided that the 
only way for them to prevent frozen services is to put 
them below frost, and now covers all pipes with six feet 
of earth, and if a pipe is found to be frozen it is let alone 
until spring and is thenrelaidto aproper depth. The dis- 
cussion was participated in also by Messrs. Thomas, Hyde, 
Lockwood, Billings, Hawes, Walker, and Stacey. The 
following gentlemen were present : | 

C. F. Allen, Treasurer, Hyde Park, Mass.; J. Henry 
Brown, Supt., Charlestown, Mass.; Dexter Brackett, 
Asst. City Eng., Boston, Mass.; E. R. Jones, Supt., 
Boston, Mass.; W. C. Boyce, C. E., Worcester, Mass. ; 
C. H. Baldwin, Boston, Mass.; Phineas Ball, C. E., Wor- 
cester, Mass.; W. R. Billings, Supt., Taunton, Mass.; R. 
C. P. Coggeshall, Supt., New Bedford, Mass.; Edwin 


' Darling, Supt., Pawtucket, R. I.; A. B. Drake, New 





Bedford, Mass.; F. F. Forbes, Supt., Brookline, Mass.; 
F. L. Fuller, C. E., Boston, Mass.; A. S. Glover, Regis- 
trar, West Newton, Mass.: Benj. Grush, Supt., Salem, 
Mass.; John Harris, Waltham, Mass.: E. A. W. Ham- 
mett, C. E., Boston, Mass.; H. N. Hyde, Jr., Supt.. 
Newton, Mass.; If. G. Holden, Supt., Nashau, Mass. ; 
W.M. Harver, Fall River, Mass.: J. L. Harrington, 
Cambridge, Mass.; H. H. Knapp, Clerk, Lowell, Mass.: 
F. E. Hall, Supt., Quincy, Mass.; E. R. Jones, Supt., 
Boston, Mass.; Jos. A. Lockwood, Supt., Yonkers, 
Mass.; A. F. Noyes, City Eng., West Newton, Mass. ; 
Hiram Nevons, Supt., Cambridge, Mass.; J. H. Perkins, 
Supt., Watertown, Mass.; A. G. Pease, Supt., Spencer. 
Mass.; F. H. Parker, Supt., Burlingto:, Vt.: Geo. J. 
Ries, Supt., E. Weymouth, Mass.: A. H. Salisbury, 
Supt.; Lawrence, Mass.; F. P. Stearns, Chief Eng. State 
Board Health, Boston, Mass.; Geo. A. Stacey, Supt., 
Marlboro, Mass.; Solon M. Smith, Supt., Grafton, 
Mass.; C. H. Truesdale, Supt., Quincy, Mass.; D. N. 
Tower, Supt., Cohassett, Mass.; M. M. Tidd, C. E.., 
Boston, Mass.; L. A. Taylor, C. E., Boston, Mass.: W. 
C. Wilcox, Waltham, Mass ; S. J. Winslow, Supt.. Pitts- 
field, N. H.; Geo. E. Winslow, Supt., Waltham, Mass.; 
C. K. Walker, Supt., Manchester, N. H.; H. B. Win- 
ship, Norwich, Conn. 

Associ:te—¥. A. Gorham, Boston, Mass.: E. M. 
Bixby, Boston, Mass.; H. F. Jenks, Pawtucket, R. I. 
J.C. K. Otis, Worcester, Mass.; B. Frank Polsey, Bos- 
ton, Mass.; F. E. Stevens, Boston, Mass.: C. W. Tal- 
cott, Woonsocket, R. I.; George Wocdman, Boston, 
Mass. 

Guests—Mr Welch; E. T. Ursville, Newton, Mass.: H. 
A. Goodnough, Boston, Mass.; Mr. Gardiner, Salem, 
Mass.; Mr. Brown, Salem, Mass.; Mr. Watts. Lawrence, 
Mass.; Mr. Johnson, Boston, Mass.; Mr. E. D. Holden, 
Lowell, Mass.; R. J. Thomas, Superintendent, Lowell, 
Mass.; Mr. E. D. Conant. 


ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met February 1, 1888 President Holman in 
the chair, thirty-five members and two visitors present. 

The committee appointed at last meeting to report to 
the club suitable action on Mr.Waddell’s efforts to reform 
the present practice in the building of highway bridges 
reported as follows: 


Resolved, That this club express their approval of the 
pamphlet entitled ‘‘ General Specifications tor Highway 
Bridges of Iron and Steel,” by J. A. I.. Waddell, and 
deem it a well-considered effort to bring about a much- 
needed reform. 

‘| hat we recommend these specifications to the consid- 
eration of county and town boards as calculated to give 
structures both safe and economical when faithfully car- 
ried out, but that to insure these results competent engi- 
neering supervision is absolutely necessary. 

That in the letti:g of highway bidge contracts, and in 
the acceptance of the finished structures, such bcards 
shoul /, in all cases, call to their aid a competent civil en- 
gineer, and thus insure at once the public safety and the 
wise expenditure of the public funds. J. B. Johnson, 
Robt. Moore, N. W. Eayrs, committee. 


The report was laid on the table to be called up in two 
weeks, 

The following resolution was moved by R. E. Mc- 
Math : 


Resolved, That the Engineers’ Club of St. Louis fully 
endorse the suggestion recently made by the Chief of the 
Signal Service that self-registering rain-gauges be pro- 
vided at all observation stations ; also, 

kesolved, That we request the committees of the two 
Houses of Congress to insert in the next appropriation 
bill an item to cover the cost of such instruments. 


This resolution was unanimously adopted. Mr. Carl 
Gayler then read a paper on highway bridge floors, giving 
several standard designs, with their weights and cost. 

Mr. B. F. Crow read a paper on ‘‘Constructive Ac- 
counts,” showing how the cost of the material and labor 
required to produce each integral part of a street car is 
found, by means of labor and material accounts with all 
the orders. One man does all the work due to this sys- 
tem of accounts for «50 workmen. Blank forms were 
shown and the method described in detail. 

After a general discussion of this paper club adjourned. 


THE old marine railway at Hunter’s Point, near: 
New York, could handle a vessel of 2,000 tons, and it was 
many years ago proposed to build three of like capacity 
at the Brooklyn Navy Yard, where now the large timber 
dry-dock is in course of construction. 
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WESTERN NEW YORK ASSOCIATION OF 
ARCHITECTS. 


THE winter meeting of the Western New York State 
Association of Architects was held in Syracuse, Febru- 
ary 7. The attendance was large, and the discussion on 
the matters comsidered was spirited and interesting. ‘The 
morning hours were devoted to the examination of the 
exhibits of building materials, and at half past two o’clock 
the meeting was called to order by James G. Cutler, the 
president of the association, who delivered his annual 
address. He said that he hoped to see the day when all 
the architectural societies of the country would be consoli- 
dated into one great body, and he hoped that that body 
would include every reputable architect that could be 
found. He spoke at length of the rise of architecture, «nd 
said, ‘‘ no good art work in architecture is poss'ble without 
the highest technical skill on the part of those into whose 
hands the architect must entrust his design.” The address 
closed with some complimentary allusions te the many 
schools of architecture. 

The reports of the executive committee and of the treas- 
urer were submitted and committees appointed. 

Papers were read on ‘‘ Architectural Education,” by 
Professor C. Francis Osborn, of Cornell University, and 
on ‘‘ Sewerage as Connected with Civil Architecture,” by 
Emil Kuichling, C. E., of Rochester. Professor George 
F. Comfort, Dean of the College of Fine Arts, Syracuse 
University, made an interesting address on ‘* The Facade 
of the Cathedral at Florence.” 

In the evening a banquet was tendered the visiting 
architects by the Syracuse Association. 

At the conclusion of the banquet many toasts were 
made and the festivities ended with an address by Presi- 
dent Cutler, who reviewed briefly the history of the asso- 
ciation. 

The association comprises these members, and nearly 
all were at the banquet, with several invited guests: 
George U. Baxter, Syracuse; Louisa Bethune, Buffalo; 
Robert A. Bethune, Buffalo; Otto Block, Rochester ; 
Thomas Brit, Utica; E. M. Buell, Syracuse; A, C. Bur- 
dett, Buffalo; H. L. Campbell, Buffalo; John Hose, 
Watertown; I. Q. Graham, Elmira; J. P. Johnson, Og- 
densburg; W. Foster Kelly, Rochester; Edward A. 
Kent, Buffalo; D. D. Kieff, Watertown; J. H. Kirby, 
Syracuse; T. I. Lacy, Binghamton; W. W. Carlin, 
Buffalo ; Charles E. Colton, Syracuse; G. Edwin Cooper, 
Utica; Charles T. Crandall, Rochester; J. R. Church, 
Rochester; E. A. Curtis, Fredonia; James G. Cutler, 
Rochester ; Otis Dockstacder, Elmira; Asa I.. Merrick, 
Syracuse ; George J. Metzger, Buffalo; J. H. Murling, 
Buffalo; Thomas Nolan, Rochester; C. Francis Os- 
borne, Ithaca; Charles R. Percival, Buffalo; J. H. 
Pierce, Elmira; A. A. Porter, Buffalo; O. W. Dryer, 
Jay Fay, Rochester; John Faulkner, Buffalo; Orlando 
K: Fort, Rochester: Fred H. Gouge, Utica; J. W. Griffin, 
Watertown; Ellis G. Hall, Syracuse; J. R. Porter, 
Buffalo; James A. Randall, Syracuse; W. H. Richard- 
son, Rochester; Lewis P. Rodgers, Rochester; William 
H. Walker, Rochester; W. S. Wicks, Buffalo. 


BOSTON SOCIETY OF CIVIL ENGINEERS. 


THE regular monthly meeting of the Boston Society 
Civil Engineers was held at its rooms on February 15, 
President L. Frederick Rice in the chair. A paper on 
the ‘* Sewage Disposal at Medfield, Mass.,”° was read by 
Mr. Fred. Brooks. <A paper by Mr. Wilbur F. Learned 
on the ‘‘ Chemical Treatment of the Mystic Sewage” was 
read by him, after which there were remarks by Mr. F. P. 
Stearns and Mr. Ch. H.Swan. Meeting adjourned at ro 
P.M. Thirty-eight members and seven visitors present. 


STREET-CAR RAILS IN NEW YORK. 


THE conference held at the Mavor’s office between the 
Committee of the New York Chamber of Commerce, the 
Truckmen’s Association, and the presidents of the various 
street roads resulted in little more than making apparent 
the fact that the street railroad companies were not dis- 
posed to make any changes in the present form of rails at 
their own cost. In other words, they will do no more than 
they are compelled to do towards securing better pave- 
ments in this city. 


J. REEsE, of Pittsburg, has patented a set of rolls, 
arranged to reroll old T-rails directly into small I-beams. 


ENGINEERS’ SOCIETY OF WESTERN PENN- 


SYLVANIA. 


THE eighth annual meeting was held at Pittsburg, 
January 17, 1888. President Dempster, Directors Taylor, 
Hunt, Scaife and Phillips, and 47 members were present 
and 3 visitors. . 

Treasurer A. E. Frost reported: Balance on hand, 
January 7, 1887, $425.97; amount received in 1887, 
$1,469.50: total, $1,895.47. Expenditures in 1887, 
$1,733.78. Balance on hand, $161.69. 

Secretary S. M. Wickersham repor:ed: Number of 
members January 7, 1887, 304; admitted in 1887, 39: 
total, 343. Resignations, etc., 13. Members on roll 
January 7, 1888, 330. 

Ten regular meetings were held during the year, which 
were altended by 322 members and 18 visitors. . 

F. C. Phillips reported for the Library Committee, and 
the retiring President read’ an addtess, of which the 
following is an abstract : 


To the Members of the Engineers’ Socicty of Western 
Pennsylvania. 


GENTLEMEN : Another year’s experience has been added 
to the history of our society. and although it may not be 
classified as a ‘‘ red-letter’’ year, the attendance, which 
is a good indicator of the health and vigor of the society, 
has shown a marked improvement over that of '86. This 
is, however, not yet what it should be, nor what it could 
be, if a little effort was put forth by the members. 

The zeal of the older members is inspiring te new ones, 
and promotes life and activity in the whole. Let it, 
therefore, be the aim and ambition of every member to 
stir up the latent fires of enthusiasm, shake off the appar- 
ent lassitude, and determine that the coming year shall 
show such a change for the better that w'll form a cause 
of pleasure at the next annual meeting. 

We note with pleasure the change that the committee 
in charge made at the first of April in our ‘‘ meeting 
place,’* where arrangements have been made to remain un- 
til April, 1890. Inthese comfortable and easily accessible 
rooms, it should not require very much solicitation to 
attract the members to visit them frequently. 

The library, under the care of the committee and the 
untiring labor of its chairman, has been placed on such a 
basis that there is no difficulty in procuring the iuforma- 
tion that its pages contain. 

The financial status of the society is ‘‘ normal ’’—we 
lave not been in debt and do not intend to be. The re- 
port of the treasurer exhibits a satisfactory condition. 

The number of papers presented and read during the 
year has shown a betterment over last year. We hope a 
further improvement may be realized in the coming year. 

The cultivation of ‘* social intercourse” among the 
members has not been attended to as fully as it should be. 
Becoming ‘‘ personally acquainted” is a great aid to the 
development of. the aims of the society. 

Our ‘standing committees” seemed to have been im- 
pressed with the idea that the word “‘ standing ” expressed 
the whole duty of the committee, ard as a result they have 
not moved officially during the whole year. ‘The true 
meaning of the word is to let all else remain standing but 
the work of the committee, and it should be so under- 
stood. Le 

In conclusion, let each member fecl that this is his 
society, in the prosperity of which he is individually in- 
terested, and show his zeal by his works in promoting its 
success. 

According to your ability, let your light shine through 
the papers and discussions of the coming year, reflecting 
credit on yourselves, honor on the society, conferring a 
blessing on the community, and thus affording cause of 
real pleasure to your retiring President, 

ALEX. DEMPSTER. 


The followimg-named persons were elected unanimously 
to serve until January 15, 1889: as President, Alexandey 
Dempster ; as Vice-President (two years), W. L. Scaife 
as Directors (two years), T. P. Roberts, Chas. Davis; as 
Secretary, S. M. Wickersham ; as Treasurer, A. E. Frost. 

After the election, a paper, by Thos. J. Bray, was read 
on ‘‘ Welded Steel Tubes,” of which an abstract was given 
in our issue of February 4. 





THE third annual meeting of the Association of Pro- 
vincial Land Surveyors of Ontario will be held in Shaftes- 
bury Hall, ‘Toronto, Ontario, on February 28, 29, and 
March 1. The routine business of the association will be 
transacted and numerous papers on interesting subjects 
will be read and discussed. 


— 





THE UNIVERSAL EXPOSITION AT Bar. 
CELONA. 


THE exposition of agriculture, industries, and fine arts, 
open to all countries, will be inaugurated at Barcelona, 
April 8, 1888, to continue for from six to ten months. 
This exposition has long been delayed by lack 0° Govern- 
ment support, but the organization committee has nor 
been at work two years, and last January the Spanish 
Government, pressed by public opinion, appropriated 
2,000,000 francs for the purpose, and all the States of 
Europe and America were invited to participate. The 
plan of the grounds, containing 300,000 square metres of 
building and 350,000 square metres of open ground, em- 
bracing the park and gardens of the ancient citadel, is very 
irregular. The principal buildings are built to remain per. 
manently. The most important is the Palace of Industry, 
composed of 12 rectangular sections 21m. wide by room. 
long, which, alternating with 10 triangular ones having a 
base of 24m., form with an enlarged rectangular section 
or central pavilion a semi-circular structure whose inner 
radius is 84m. and the outer one 174m. Around its inner 
circumference runs a semi-circular hall 34m. w'de, whose 
galleries communicate with every part of the structure, 
which covers §0,000 square metres. The Palace of Fine 
Arts, built of brick and iron, is a rectangle, soxioom. 
with a grand concert hall in the centre having double gal- 
leries rom. wide. Machinery Hall is almost entirely of 
iron, 60x150m.; 4,000 square metres of its space is 
reserved for steam-engines and special machines. The 
charge for space for exhibits is 50 frances per square metre, 
except in the central galleries where it is 25 per cent. 
more and for machinery 4 per cent. less. Exhibitors 
requiring motive-power must apply three months before 
the opening of the exposition. The official participation 
of most of the European States has been assuted.—e 
Gente Civil. as 
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WILLIAM C. KELLEY. 


WILLIAM C. KELLEY, the reputed inventor of the Besse- 
mer process of making steel, died at Louisville, Ky., 
February 12. The deceased was born in Pittsburg, Pa., 
in 1810, but when quite a young man married and moved to 
Lyon county, Ky., where he resided a number of years. 
He engaged in the iron trade and built one of the largest 
furnaces in the West. 


PERSONAL. 


Francis LANDEY PaTon, D.D., LL.D., has been 
elected President of the College of New Jersey, at Prine- 
ton, N. J., to succeed Dr. James McCosh. 


CHARLES H. CALDWELL, late of Albany, N. Y., has 
moved to Boston, Mass., and may be addressed care 
Messrs. Shipley, Rutan & Coolidge, 13 Exchange Street. 


HEALTH COMMISSIONER GRIFFIN, of Brooklyn. has 
appointed Dr. R. C. Baker Secretary, in place of Dr. J. 
S. Young, who was lately promoted to be Deputy Com- 
missioner. 


Dana C. Barber, C. E., has resigned his position in 
the office of the Engineer Commissioner of the District 
of Columbia, and has resumed the practice of his pro- 
fession as a Civil and Sanitary Engineer in Washington, 
D. C. 


SHIPLEY, RUTAN & COOLIDGE, architects, have removed 
their office (formerly office of H. H. Richardson) from 
Brookline, Mass., to 13 Exchange Street, Boston. Mass. 
The St. Louis office still remains at the old address, 417 
Olive Street. 


Mr. THOMAS F. ROWLAND is very much improved in 
health, a stay at Lakewood, N. J., having proved most 
beneficial. He anticipates spending the remainder of the 
winter and early spring in the South and expects soon to 
resume active work. 


Mr. J. M. JOHNSON has been made Chief Engineer of 
the Louisville Bridge and Iron Company at Louisville. 
Ky., filling the vacancy created by the death of Mr. 
Gilman Trafton, which occurred about a year ago. Mr. 
Johnson had served as assistant to Mr. Trafton. 


Mr. B. MONTFORD has been made Chief Engineer of 
the Louisville and Nashville Railroad Company. The 
company has not had a chief engineer since Mr. De 
Funiah resigned five years ago, since which time Mr. 
Montford has been resident engineer and the late Mr. 
F. W. Vaughn consultingyengineer. 
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“RCHITECTURAL COMPETITIONS. 


Tarporo, N. C.—Plans are wanted here 
-5ra new jail. Address the County Clerk. 


. SUMMERVILLE, Mass.—Plans are wanted 
ere for a Masonic Temple. Address the 
scretary of the local lodge. 





THE UNITED STATES TRUST BUILDING. 


- Architect R. W. Gibson, of Albany, has 
-sceived the commission for the new United 
tates Trust Company building, at 45 and 47 
Vall Street, New York. As yet few of the 
etails of the new structure have been decided 


: pon. 
A $250,000 OFFICE BUILDING. 


Austin Corbin is to erect an eight-story office 
_uilding on the northeast corner of Broadway 
-od John Street, New York, the cost of which 

ill be $250,000. Architect Stephen D. Hatch 
as prepared the plans. 


PLANS FOR AN APARTMENT HOUSE. 


A new apartment house, to cover a plot 
rox1)6 feet, seven stories high, is to be 
rected on the site of Holbrook Hall, corner 
f Sixty-second Street and Park Avenue. 

AcKim, Mead & White, architects, are pre- 
_aring the plans for the new structure. 


Fort WorTH, TEX.—Plans are wanted 
-oralarge building for the Fort Worth Board 





f Trade. Dimensions, 75x100; six stories. 
“he cost is not to exceed $86,500. Address 
-.s above. 


on .«* 5 
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‘orworks for which proposals are requested see also 
ag the “Proposal Column,”’ pages i-v-vi-viii-192. 





Persons who make any us¢ of the information they 
ind in these columns we trust will not omit to mention 
(ue ENGINEERING & BUILDING RECORD as the source. 


Jur readers will oblige us by notes, clippings, or any 
information whch will put us in the way of obtain- 
ing early and reliab’e news for our ‘‘ Contractins 
Intelligence.” Jna/formation of 1mportance sent 
to us erclusively, and not elsewhere published, 
will be liberv lly paid for. 


WATER, SEWERAGE, ETC. 


FRENCHTOWN, N. J.—L. D. Hagerman, 
he Town Clerk of this place, writes us under 
jate of February 11, as tollows: ‘‘At the last 
nunicipal election held in April, 1887, the 
juestion of ‘ better fire protection’ was left to 
sopular vote and was carried affirmatively by 
in overwhelming majority. The Council have 
iuring the summer and fall employed a com- 
xtent civil engineer, Professor H.C. Landon, 
xho has been prospecting for the most availa- 
ye and economical method of water-supply. 
several methods have been advanced, but none 
lave been adopted as yet.”’ 


Austin, TrEx.—Concerning the reported 
ewerage project here, our correspondent 
rrites as follows: ‘** There is no proposition 
f the kind you name now pending in this 
ity.” 


AUTAUGAVILLE, ALA.—Our correspondent 
rites as follows: ‘* Messrs. Smith & Muir, of 
his place. are putting in water-works to sup- 
ly the town from a bold spring one mile dis- 
ant from the town. ‘lhe work is in operation 
ind will be completed in twenty days.” 


ROCKDALE, TEX.—The City Clerk writes 
is as follows concerning the water-works pro- 
ect here: ‘* The City Council as yet has done 
thing toward establishing water-works. We 
lave a Business Men’s Association in our city 
hat speak of taking this matter in hand, but 
0 far there is no matured plan.” 


RANDOLPH, MASS.—Concerning a circu- 
lated report that water-works were to be estab- 
ished here, we have received the following 
rom the town clerk: ‘‘We have a system of 
water-works just completed.” 

Pontiac, MicH.—The City Clerk of this 
place writes as follows: ‘*‘ The contract for | 
Water-works construction in our city has been 
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let to Shanley, Kelly & Parker, New York 
City. Work will be commenced as soon as 
ground opens.”’ 


READING, PA.—The question of improving 
the water-works system of this city is being 
consi'ered by the officials. At the request of 
the Common Council, E. F. Smith, C. E., has 
made a complete investigation of the matter 
and has presented a report, together with 
plans, specifications, and estimates of the cost 
of the work. Mr. Smith, in his report, favors 
procuring a supply of water from Maiden 
Creek and maintains that it is the only feasible 
source for a sufficient supplv for the growing 
demands of the city. He estimates the entire 


cost at $165,944, which includes a first-class. 


pumping engine, of a capacity of 3.000,000 
gallons daily, and mains capable of delivering 
8,000,000 gallons daily to the northern section 
of the city, to the connection of the Bernhart 
and other mains, thus allowing for future in- 
crease of pumpage. An analysis of the Tul- 
pehocken, Schuylkill, and Maiden Creek 
waters, together with his opinions and conclu- 
sions upon each, and his recommendation as 
to the best supply to adopt, was prepared by 
Albert R. Leeds, Professor of Chemistry in 
the Stevens Institute of Technology, at Ho- 
boken, N. J., some time ago. Both reports 


_ were referred to the Board of Health, witha 


request that that body should also prepare a 
report embodying its recommendation as to 
the best of the various proposed sources of 
supply from a sanitary standpoint. 


MARBLEHEAD, Mass.—Our correspondent 
writes: ‘‘The matter of extending the water- 
works of this town was laid over to the annual 
meeting of the town, which takes place next 
month.”’ 


MARINE City, MICH.—The proposition to 
bond the city in the sum of $8,000 to extend 
the water-works system has been carried. 
The Common Council have instructed the 
Maycr and Clerk to negotiate a loan for said 
bonds, and the work of extending the water- 
mains will be commenced as soon as the 
weather permits in the spring. 


NEWBURYPORT, MAss.—The question of 
establishing a proper sewerage system for this 
city is being energetically discussed by offi- 
cials, taxpayers and others, and it is probable 
that it will be solved at an early day. Numer- 
ous schemes to meet theend desired have been 
presented, but with no apparent success. The 
press of the city has taken up the matter and 
has procured opinions on the subject from 
experts and others. Among others who have 
made propositions to sewer the city is George 
H. Norman, the builder of the city’s present 
water-works system. 


SOUTH FRAMINGHAM, MAss.—The Fram- 
ingham lown Sewerage Committee, which 
was chosen in November, 1886, reported the 
estimated cost of the sewerage plan at $140.- 
ooo. The matter will be considered further 
ata town meeting, February 20. Our corre- 
spondent writes concerning the project as 
follows: ‘‘I have no doubt it will be ap- 
proved, and that the money will be appropri- 
ated to built the works. If it is built it will 
be after the plan described in the report.” 


WHEELING, WEST Va.—The Board of 
Water Commissioners is considering plans for 
improving the water-works system, and it is 
proposed to expend about $50,000 in the 
work. Plans for two new reservoirs have al- 
ready been made, one to contain 1,000,000 
gallons, the other 2,000,000 gallons. They 
are to be heavily lined with brick and cement 
on clay. The other details of the undertak- 
ing are also prov ded for. The President of 
the Buard can give details. 


RALEIGH, N. C., bas adopted sewerage 
plans prepared by J. L. Ludlow, C. E., of 
Winston, N. C., and will invite proposals for 
constructing the same. Extent, between fif- 
teen and twenty miles. Particulars may be 
obtained from C. G. Latta, Chairman Sewer- 
age Committee, Raleigh, N.C., or from J. L. 
Ludlow, C. E., Winston, N. C., engineer in 
charge. 


PADUCAH, Ky.—Our correspondent writes : 
‘‘We have a first-class water-works, stand-pipe 
system; twenty years’ contract trom Septem- 


' ber, 1886.” 


——— ee - 


OsHkKOsH, Wis —A movement has been 
inaugurated by the Common Council towards 
the purchase of the water-works system by the 
city. It is probable that this question will be 
submitted to the people at the spring election. 


GORDONSVILLE, VA.—Our correspondent 
writes, under date February 15. as follows: 
‘*A bill is now before the Legislature author- 
izing the town to issue $10,000 in bonds for 
the purpose of constructing water-works; will 
pass this week. The water will be brought in 
6-inch pipe between 1% and two miles from a 
spring.” 


IRONDALE, ALA.—It is reported that a res- 
ervoir is to be erected here. 


CAMBRIDGE, IND.—Water-works are con- 
templated. 


LANSINGBURG, N. Y.—It is reported that a 
new $25,000 reservoir is to be added to the 
water-works plant. 


WAVERLY, IND.—A water company has 
been organized here. 


MARBLEHEAD, MAss.—An election will be 
held March 15 to settle the question of bond- 
ing the place in the sum of $20,000 to increase 
the water-works system. 


FARMINGTON, ME.—An old water-works 
project has revived here, and public meetings 
are being held to further efforts toward the 
establishing of asystem of water-works. The 
Town Asscssors have the matter in hand. 


BRAINTREE, MAss.—The Water Commis- 
sioners will soon contract for a full set of 
water-works machinery. Col. A. C. Drink- 
water is at the head of the commission and 
has full charge of the details. 


COLUMBIA, S. C.—-The question of build- 
ing an additional reservoir and making other 
improvements to the water-works system here 
is occupying the attention of the Common 
Council. ‘The estimated cost of the improve- 
ments under consiceration is about $12,00. 
‘be matter has been laid over for future 
action. City Engineer D. B. Miller can give 
particulars. 


Troy, ALA.—The water-works question is 
being agitated bere. J. M. Henry can give 
details. 


BRIDGES. 


PORTLAND, ME.—The Maine Central Rail- 
road will, it is reported, erect eight iron 
bridges to cost $50,000. 


WesT Troy, N. Y.—‘‘The bridge is to be 
built by the State officials. The village officers 
have no control over it, as it spans the Erie 
Ganal, owned by the State.” 


‘OTTAWA. ONT.—Enzineers have made sur- 
veys for the proposed inter-provincial bridge 
which is tospan the Ottawa. The distance 
from shore to shore is 700 feet, whilst the 
whole work of bridge and approaches will be 
2,000 It is thought that the three govern- 
ments, Dominion, Ontario and Quebec, will 
a]l grant bonuses, and that the municipalities 
benefited should also do the like. The esti- 
mated cost is $125,000. 


Bay City, Micu. — Our correspondent 
writes: ‘‘ The bridge question will be sub- 
mitted to the people at the special election to 
be held Monday, February 20.” 


WASHINGTON, D. C.—President John A. 
Shank and others, of the Ohio River Commis- 
sion, have appeared before the River and Har- 
bor Committee of the House and made an 
argument in favor of the improvement of the 
Ohio. The ultimate plan favored by the com- 
mission calls for twelve dams, similar to that 
at Davis Island, between Pittsburg and 
Wheeling, five of which they wanc commenced 
immediately with an appropriation of $1,000, - 
000, with additional appropriations from year 
to year, so that the five dams may be finished 
about the sametime. They have also filed a 
strong protest against the construction of the 
new passenger bridge at Cincinnati and against 
unnecessary bridges generally, declaring that 
35 per cent. of all the coal lost in transporta- 
tion is by accidents at bridges. 


CaDpoNn, CoL.—Address the Bent County 
Commissioners for details of an iron bridge to 
be erected over the Arkansas River. 


CONTRACTING NBws DEPARTMENT. 


--* aa! ee es 


ST. PAUL. MInn.—City Engineer Rundlett 
has called the attention of the City Council 
to the dangerous condition of the long span of 
the Wabash Street bridge over the Mississippi. 
He maintains that it is to be cnly a matter of 
time when the bridge will fall. Bids for re- 
building the long span of the bridge will be 
received. 


STEET-WORK AND PAVING. 


COLUMBUS, OHIN.—There is to be consid- 
erable paving and other street work done here 
at once. For details address City Clerk 
Bryan. 


GAS AND ELECTRIC-LIGHTING. 


WEBSTER CiTy, Iowa.—Gas works are to 
be established here. 


Fort Piain, N. Y¥Y.—An electric light 
plant is to be established here. 


THOUSAND ISLANns, N. Y.—An electric 
light plant is to be established here. For 
particulars, address F. A. Kenny, Syracuse, 
N.Y. 


BROOKLYN, N. Y.—At a recent meeting of 
the Common Council, a report was adopted 
fixing the cost of lighting the city during 
1888 the same as @xisted during the past year, 
which is, for electricity $182.50 per lamp and 
for gas from $19.80 to $22 per lamp. 


Bay STATE, MAss.—The officials of tais 
place are considering the question of establish- 
ing an electric-light plant. The town clerk 
can give particulars. 


BONDSWELL, MAss.—Boston parties will 
establish an electric-light plant here. 


Muncon, Mass.—An electric-light plant is 
to be established here. 


THORNDIKE, Mass. — The electric-light 
question is being agitated here. 


GARDNER, Mass.—-An electric-light com- 
pany is to be organized at once. 


PALMER. Mass.—This place is to be lighted 
with electricity by a Boston company. 


ForT WorTH, TEx.—Address W. H. Little 
for details of $50,000 electric-ligbt plant to be 
erected here. 


SNOWVILLE, VA.—An electric-light plant is 
wanted here. 


CHICAGO, I1.L.—The People’s Electric Light 
and Water l’ower Company has been incorpor- 
ated; capital stock, $200,000: incorporators, 
Harry M. Packham, Charles W. Weyl, and 
Charles P. Anderson. 


PATERSON, N. J.—-The Committee on 
Lamps, Wells, and Pumps of the Board of 
Aldermen has decided to add four electric- 
lights in each ward, but according to the state- 
ments of some of the Aldermen the company 
which has the contract will be unable to . 


furnish them. 


BIDS OPENED. 


JERSEY City, N. J.—The contract for fur- 
nishing a high-service pump and two boilers 
to the Water-Works Department has been 
awarded to Henry R. Worthington, of New 
York, for $30,000. 


ForT SMITH, ARK.—Synopsis of bids for 
material and constructing a general system 
of sewers in District No. 1, of the city. under 
plans, etc., by J. W. Nier, Consulting Engi- 
neer, of Kansas City, Mo., opened February | 
7 by the Commissioners of said district, and 
furnished through the kindness of James P. 
Bates, City Engineer : Fruin, Bambrick & Co. 
St. Louis, Mo., $207,015.07; J. P. Hughes, 
Fort Worth, Tex., $191,400: J. J. Everson, 
Akron, O., $144,528; Liddle & Everson, 
Lockport, N. Y., $161,406; Michael and John 
Ilayes, Springfield, Mo., $260,405; S. J. 
Roman and L. W. Head, Fort Smith, Ark., 
$214,400; W. A. Doyle, Kalamazoo, Mich., 
$161,670; George S. Miller, Council Bluffs, 
Iowa, $176,795. 


MILWAUKEE, WIs.—The Board of Public 
Works has awarded the contract for docking 
the outlet to the flushing tunnel to W. T. Cas- 
grain & Co. for $3,600. , 


1g0 


GREEN Bay, Wis.—The following bids for 
constructing iron draw on Walnut Street 
bridge, over Fox River, were received by P. 
J. B. Rrice, City Clerk, and opened by the 
Council February 9: 

Kansas City Bridge and Iron Co., Mis- 
souri, $10,500. 

Mount Vernon Bridge Co., Ohio, $10,200. 

Minneapolis Bridge Co.. Minnesota, $9 700. 

A. Y. Bayne & Co., Minneapolis, Minn., 
$10,500. 

Smith Bridge Co., Toledo, Ohio, $9,890. 

Wrought Iron Bridge Co., Canton, Ohio, 
$9,645. 

Massillon Bridge Co., Massillon.O., $9,800. 

Wisconsin Bridge Co., Milwaukee, Wis., 
$9,475. 

King Bridge Co., Cleveland, O., $9.610. 

Milwaukee Bridge Co., Milwaukee, Wis., 
Plan A, $9,975. 

Milwaukee Bridge Co., Milwaukee, Wis., 
Plan B, €9.500. 

Lane Bridge and Iron Works, Chicago, III., 
Plan No. 1, $10,950. 

Lane Bridgeand Iron Works, Chicago, III, 
Plan No. 2, $9,490. 


ST. PAUL, MINN.—Synopsis of bids for hot- 
water heating apparatus for Foundlings’ Home, 
opened February 7 by Thomas A. Prender- 
gast, City Clerk: 

No. 3 twin hot-water boiler, Edward Kelly, 
St. Paul, $4,983. Horizontal tubular boiler, 
Edward Kelly, $5,471; Thomas Davis, St. 
Paul, $5.761.62. According to plans and 
specifications, William Rodger & Co., St. 
Paul, $4,882.90; J. P. Anderson, St. Paul, 
$5,400; E. H. Murphy, St. Paul, $5.8r0. 
According to bidder's plans, hot-water, Wm. 
Rodger & Co., $3,464.95. Bidder’s plans, 
steam, Wm. Rodger & Co., $2, 704,10. 


VERNON, IND.—Synopsis of bids for piers, 
abutments, truss bridge, trestling, etc., opened 
February 6, by J. C. Cope, County Auditor, 
Jennings County: For superstructure, iron, 
per foot, 160-foot span, the bidders were as 
follows; Coluinbus Bridge Co., Columbus, 
O., two bids, $20.45, and $19.75; Lomas 
Bridge and Forge Co., $20; Motherwell Iron 
and Steel Co., Logan, O., $26.90; Indiana 
Bridge Co., $19.29; Queen City Forge Co., 
Cincinnati, O., $20; Pittsburg Bridge Co., 
Pittsburg, Pa., $19.50; Massillon Bridge Co., 
Massillon, O., $20.45; Milwaukee Bridge Co., 
Milwaukee, Wis., three bids, $21.72, $20.50 
and $19: Lane Brothers, Newark, O., two 
bids, $25 and $22.50; Canton Bridge Co., 
eas O., three bids, $21.72, $20.50 and 

19. 

Superstructure, iron, per foot, 80-foot 
span, the following were the bidders: 

Columbus Bridge Co., Columbus, Ohio, 
three bids, $14.80, $12.50 and $11.50: Lomas 
Bridge and Forge Co., $13.35; Motherwell 
Tron and Steel Co., Logan, Ohio, $12.50; In- 
diana Bridge Co., $12.50; Queen City Forge 
Co., Cincinnati, Ohio, $12; Pittsburg Bridge 
Co., Pittsburg, Ohio, $15; Massillon Bridge 
Co., Massillon, Ohio, $12.50; Milwaukee 
Bridge Co., Milwaukee, Wis., $14.25 and 
$12.63; Lane Brothers, Newark, Ohio, $12.50; 
Canton Bridge Co., Canton, Ohio, $14.25 and 
$12.63. 

Howe truss, per foot, 160-foot span, the 
bidders were: Indiana Bridge Co., $18; Mas- 
sillon Bridge Co., Massillon,Ohio, $21; Smith 
Bridze Co., Toledo, Ohio, $20.75; Cusminger 
‘& Carter, Osgood, Indiana, $20. 

Howe truss, per fcot, 80-foot span, the bid- 
ders were: Indiana Bridge Co., $11.50; Mas- 
- sillon Bridge Co., $21; Smith Bridge Co., To- 
ledo, Ohiv, $13.75; Cusminger & Carter, 
$16 80. 

Wet excavation, per cubic yard—John J. 
Forburger, Deputy, Indiana, $1; Jos. Rep- 
linger, North Vernon, Indiana, $3; Hicks & 
Holmes, North Vernon, Indiana, $1.50; 
Thornton & Brolley, North Vernon, Indiana, 
s0c.; Hugh Dorsey, North Vernon, Indiana, 
$1.25. 

Dry excacation, per cubic yard—John J. 
Forburger, 24c.; Joseph Replinger, 75c.; 
Hicks & Holmes, 50c.; Thornton & Brolley, 
25c.; Hugh Dorsey, 60c. 

Masonry, per cubic yard—John J. Forbur- 
ger, $4.20; William Fortune, North Vernon, 
Indiana, $8.75: Joseph Kuolinger, $6.12; 
Hicks & Holmes. $7.50; Thornton & Brolley, 
#7.75; Enos Hege, Indianapolis, Indiana, 
$6.63; Hugh Dorsey, $7. 

Net for total superstructure, iron: 

Berlin Bridge Co., East Berlin, Conn., $6,- 
111; King Iron Bridge Co., Cleveland, Ohio, 
$4,203.79 and $4,505.87; Variety Iron Works, 
$4,020; Smith Bridge Co., $4,180; Columbus 
Bridge Co., Dayton, Ohio, $3,920. 

Net for total superstructure, Howe truss : 
Daniel Bacon, North Vernon, Ind., $4,225.65. 


THE ENGINEERING AND BUILDING RECORD. 


Net total for masonry and excavation : John 
Greer, Seymour, Ind., $3,600. 

The bids for the 283-foot trestle were as 
follows ; Massillon Bridge Co.. $4.35 per foot; 
Daniel Bacon, $1,269.26, complete; Canton 
Bridge Co., iron trestle, $10 per foot. 

The following were the awards: Howetruss, 
160-foot span and 80-foot span, also net for 
total superstructure, iron, to the Smith Bridge 
Co., Toledo, Ohio. 

Wet and dry excavation and masonry, to 
John J. Forburger, Deputy, Ind. 


TOLEDO, O.—The following is an abstract 
of bids received for water-pipe by the Trustees 
of Water-Works, February 7 : 











HH wzAo> YL 
f > re & wow Ft | 
* o 2 ro. S 9 
T0067 OQ? Mr Co Si x 
CS0 Se TVs saarey 
tA Ss re S eS 
— cec.2 Se aon — 
Boke ° —rO256'0 
Sealers i-as loo r 
Re Trsage°s rz Res | 
oe —- i ee. 
Soh RaSh Oak eel. 
we: ogn: aca> ca 
“pi: rg: a. : #): & & 
ee * we ee “Ge oS. Qo. ~- 
a: Ria - e eo. £ o 
. . = >: . Ce a3. ine o 
"3)" CG wi “ome et & 
i  : : ies = z 
a. . oOo: . Qi, fe 6) 
3. ' ae .« Oo. OQ: 3 « 
a. = "+ 6): 
<: i) ee Soh Gas 
Co: SO oe 
o. = 5 
° Q 
° 
3 
3 | 
o | 
3 
a | 
| 
wv w © eo rx) = Immediate 
i a le 2 : Delivery. |! 
oO - wa \ 
aw Ss o > oO 8 | 
a : 
» oo» vw Bw wv WwW Delivery 
re Ne ee A April 2. 
“I co WN oa w Q 3 
wm we 3 ° > ° 








Bidders made no distinction in regard to 
size, Contract awarded to the Ohio Pipe Ca, 
Columbus, O. 


HENDERSON, Ky.—Bids for pumps for 
water-works were opened by the committee 
cn February 1, and on February 2 the Water 
Commissioners agreed to recommend to the 
Common Council the Gordon & Maxwell 
pump. Recommendations, accompanied with 
the proposition of the Gordon & Maxwell 
pump, was reported to the Council and all 
bids rejected, and committee appointed, with 
P. Sasseen, Mayor of our city, chairman, to 
readvertise for pumps. 


TOLEDO, OH'0.—The following bids for 
boring an artesian well were received by 
G. H. Cole, City Clerk, February 5: W. O. 
Emsberger, Defiance, O., $1.95 per foot in 
earth ; $1.95 per foot in rock; Frank Hake, 
Toledo, O., $1, $3. 


GOVERNMENT WORK. 


New York CitTy.—Synopsis of bids for 
building 1,000 feet of pile dvke in Canarsie 
Bay, New York, opened February 15 by S. 
L. Gillespie, Lieut. Col. of Engineers : 

O’Connell & Coffee Brooklyn, N. Y., $o,- 
759; Stephen B. Kelly, Brooklyn, N. Y., 


$9.870; John D. Walsh, Brooklyn, N. Y.,_ 


$11,170; P. Sanford Ross, Jersey City, N. [., 
$12,350; Moses Engle, Brooklyn, N. Y., 
$14,500; Geo. E. Richardson, Brooklyn. 
N. Y.. $13,450; Fearon & Jenks, New York 
City, $11,850; Charles H. Edwards, Quincy, 
Mass., $12,960; Henry Du Bois Sons, New 
York City, $13,900; Thomas Murray, New 
Brunswick, N. J., $12.380; Theo. F. Holmes, 
New York City, $13.050; Francis H. Smith, 
New York City, $15,890. 

The contract will probably be awarded to 
the lowest bidder. 


Boston.—On the rth inst. Colonel G. L. 
Gillespie, the United States Engineer, received 
the following bids for repairs on the steamer 
** Tourist’: A, B. Foster, $4,175; Smith & 
Townsend, $3,475; Atlantic Works, $4,230: 
Hodye & Lynch, $3,175. All the bids were 
rejected as being in excess of the estimate of 
cost. 


NEw ALBANY, IND.—Synopsis of bi is for 
heating, etc., the court-honse and post office, 
opened February 15: Crooke, Horner & Co, 
$4,159 77; Thomas C. Basshor & Co., $5,171; 
Bartlett, Hayward & Co., $5,280; St. Louis 
Steam Heating and Ventilating .Co., $5,135; 
S. I. Pope & Co., $5,579; Chafer & Becker, 
$6,296. 

DENVER, CoL.—Synopsis of bids for iron 
column, beams, girders, etc., opened February 
16, by the Supervising Architect of the Treas- 
ury Department. Clarke, Raffen & Co., Chi- 
cago, $12,150; Dearborn Foundry Co., Chi- 
cago, $11,230; Colorado Iron Co., Denver, 


first and second floors, $9,000; third story 
and attic, $3,500; L. M. Morris, Cleveland, 
Ohio, $13.076; Pennsylvania Construction 
Co., Pittsourg, $11,142. 


MISCELLANEOUS. 


HARTINGTON, NEB.—A fire alarm system 
is to be established in this city. 


GRAND RAPIDS, MICH.—The people vote 
this spring on an $150,000 Court House, and 
several business and other buildings are teing 
talaed of. 


BROOKLYN, N. Y.—A condensing beam- 
engine in the jute manufactory of Burnhan & 
Lyall, located on President Street, between 
Hoyt and Bond Streets, was wrecked a few 
days ago, causing a loss of $5,000 to the owners. 
The damage is supposed to have been caused 
by the breaking of the crank-pintraps. ‘I'he 
engine is to be repaired at once. 


Jersey City, N. J.—Messrs. Ferris & 
Halladay, water-works contractors, of this 
place, write us as follows: ‘* The franchise 
for constructing water-works at Rowling 
Green, O., was granted us by Council, and 
ratified by vote of the people on Monday, 
January 16." 


NEW CORPORATIONS. 


THE Morgan Park, Washington Heights and 
Pullman Horse Railway Company, Morgan 
Park, IJl Capital stock, $50,000. Charles P. 
Silkva, and others, incorporators. 


THE Savannah and Fort Valley Railway 
Company, Savannah, Ga. Capital stock, 
$1,000,000. H. B. Hollins and others, incor- 
porators. 


THE Fairview Dummy Line, Decatur, Ala. 
Capital stock, $30,000. P. H. Flyno and 
others, incorporators. 


THE Euphrat Electric-Railway Cable Com- 
any, San Francisco, Cal. Capital stock, 
br Gos bas: Edward S. Salmon and others, 
incorporators. 


THE J.ong Beach Whittier and Los Angeles 
County Railroad Company, San Francisco, 
Cal. Capital stock, $1,500,000. Timothy 
Hopkins and others, incorporators. 


THE Ferries and Cliff House Railroad 
Company, San Francisco, Cal. Capital stock, 
$2,500,000. William J. Adams and others, 
incorporators. 


THE Union City Electric Light, -Gas, and 
Water-works Company, Strong City, Kan., 
has been incorporated. Capital stock, $10,000. 
W. P. Martin and others, incorporators. 


THE Nebraska Individual Gas Company 
Omaha, to manufacture and sell illuminating 
and heating gas and gas fixtures. Capital, 
$200,000, A. M. Kitchen, C. H. Brown, and 
others. 


THE Safety Automatic Car-Heating Com- 
pany. Jersey City, N. J.; capital stock, $t00,- 
ooo; Lindley Murray, and others, incorpor- 
ators. 


THE Sectional Tunnel Company, New York, 
N. Y.; capital stock, $20,000; Wilham Mc- 
Carty Little, and others, incorporators. 


THE Isbell and Iron Mountain Railroad 
Company, Kussel!ville, Ga.; J. B. Boyd, and 
others, incorporators, 


THE Ellsworth and Limestone Valley Rail- 
road Company, Glen Elder, Kan.; capital 
stock, $1,000,000; J. F. Gleason, and others, 
incorporators. 


THE National Electric Railway Company, 
Pittsburg, Pa.; capital stock, $100,000; J. H. 
Dalzell, and others, incorporators. 


Tiiz Julien Electric Traction Company, 
East Orange, N. J.; capital stock, $3,000,000; 
William Bracken, and others, incorporators, 

THE Tight Cap Roof and Corrugated Iron 
Company, Chicayo, III.; capital stock, $300,- 
000; incorporators, A. C. Durbrow, Jr., R. J. 
Randolph, and others. 


THE Berthelet Sidewalk Co., of Milwaukee, 
Wis., incorporated by C. A. Berthelet, P. J. 
Foley, and Henry Ullrich. The capital stock is 
$40,000, and the object of the company is to 
manufacture tiles for sidewalks of Portland 
cement and concrete. 


PUBLICATIONS RECEIVED. 


TWENTY-FIRST ANNUAL REPORT OF THE 
BOARD OF WATER COMMISSIONERS of 
the City of Waterbury, Conun.,to tthe Court of 
Common Council forthe year ending December 
3%, 1887. Welton & Bonnett, Engineers, 


THIRTEENTH ANNUAL REPORT of the Board 
of Water Commissioners of the City of Atlanta, 
Ga. W. G. Richardson, Supt. December 3t, 
1887, 
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Building Intelligeny 


€very one of our reader, 
mation relating to projected ildings = 
cality, and should ‘be giad = eee ae 
cl'ppings and other stems of interest. 


pberevunions 5, brown stone; br, beck: 5, , 


ck store ; 48 dwell, brown-stone 
house, apa’ uent-house- ten, ot ot 
o. owner; 4, architect: 4, builder: /y, faa 


NEW YORK. 


Secor gth av and 103d st, ¢ stone wn. 
cost, $16,000 each; o, Frank ik. 
Barus. 

Ss 103d st, 80e oth ay, stone ten: cog 
$16,000; o and a, same as last. | 

Plot bet 96th and 97th sts, 100 W otha: 
br and granite coal shed; cost, $25.on:, 
City of New York; a, G W Birdsall 


N s 47th st, 145 ft w Third av, 6 bk dye’ 
cost, $75,000, all; o, Angele Mondolfa: ; 
Schneider & Herter. 

Se cor White and Cortlandt sts, ax: 
house; cost $36,000; 0, John M Dodd: a, 4 
Naumer. 

No Ig Jay st, stone house; cost, $19.07 
o, John H Mohlan; a, Wm. Graul. 

519-521 E 86th st, 2 ten; cost, $28,000, 13 
0, estate Rachael V. Sturges: a, Edw Wea: 

Ss 145th st, 100 fte 8th av, 2 flats: Cos 
$40,000, all; 0, Jac Stinfler; a, E L Angell 

W s roth av., 51 ft n Little rath st. stor 
cost, $20,000: o, Jas Fay; a, GA Schillicge 

349 West 36th st, ten; cost. $20,000; 5 
Robert C Winters; a, C A French & Co, 

321-327 West goth st, 4 dwell: cost, ty: 
000, all; o, Charles Gahren; a, Thom & Wi 
son. 

S s 83d st, 206 ft e First av, 2 dwell: cos 
$28,000, all; o, Maria Wickermann: o, Edz 
Wenz. 

N 8 78th st. 125 ft e Madison ay, 1 deel. 
cost, $22,000; 0; Cathcrine Burke; i, J 4 
Valentine. 

Ss 6oth st, bet First and Second ars, ; 
Stores; $15,000, all; o, Samuel B. Duryea: 
M J Monell. 

E s Cypress av, 171 fts E r4gth st, : 
dwell; cost; $11,6c0, all; 0, Mrs Rosa: 
Glacius; a. Geo C Glacius. 

N wor Third av and 42d st, 6 bk deel. 
$42,000, all; a, Geo Rothman; a, Berger é 
Bayless. 


ALTERATIONS—NEW YORK. 


54 Warren st, cost, $112,000; 0, H F Br 
voort; a, Jno B Snook & Sons. 

56 Warren st; cost, $10,400; 0, J R Br. 
voort; a, same as last. 

21 W 42d st; cost, $10,000; 0, Helets 
Rogers; a, J A Remer. 


26 Stanton st, bk dwelling; cost, $10.00. 
o, Finkleston & Saloman; a, Herter Bres. 

Iooo and 1002 Second ay, bk flats; to 
cost, $10,000; 0, Jos J Gleason; a, ¢' 
Buck. 

$45 Broadway, bk store; cost, $20,000: ° 
Samuel Jusler; a, Samuel A Warner. 


BROOKLYN. 

Ss Atlantic av, 74 e President st. 4 fr stort 
and dwells; cost, $8,500 all; 0, Mrs S Pfoil 
mann; a C Infanger. 

N s Moffat st, 115 w Bushwick av, 6b 
tens; cost, $5,000 each; o, and and b, E50 
terlin and F Ames. 

S s Moffat st, 79 e Broadway, 9 br'ens: 
cost, $5,000 each; 0, a, and b, same as last. 

S e cor Lorimer and Scholes, 7 fr dwells and 
stores; cost, $45,500, all; 0, John Rueger: + 
David Acker & Son. 5 

Ss Berkley pl, 92 w 6th av, 3 br dwell 
cost, $15,000, all; o, H B Lycns; a, \ M 
Coots. 

N s Fulton av, 186 e Rockaway 3", 7 
dwells and stores; cost, $22,500; 0, Geo Wil 
ker; a, J E Dwyer. 

S e cor oth av and roth, br car house: = 
$25,000; 0, Atlantic Ave R R Co; a, That 
& Robinson. : 

N s Jefferson av, roo e Nostrand a 
dwells; cost, $48,000, all; 0, John F Sadding: 
ton; a, F D Vrooman. Se 

51 Sackett, br dwell; cost, $9,500; % Cha 
F Lawless; a, Geo Damen. i 

Flatbush ‘av, bet Bergen and 6th av, br aE 
and store; cost, $18,000, 0, Mrs H Harte.* — 
Wm A Wendell. oe 

35 and 37 Starr, 2 fr dwells; cost, $9." 
all; o, Henry Miller: a, David Acker & “0% 





> 1858. 


BUILDING INTELLIGENCE. 
- BROOKLYN—.Continued). 


« Howard av,s w cor Putnam, 3 br dwells 
‘sand store; cost, $24,000, all; o, H (irasman; 
-, 4 Not given. 

«Es Van Siclen av, 100 8s Fulton av, 4 fr 
“dwells; cost, $20,000, all; o, Reeve & Mott; 
. a, Whitlock & Hill. 


MISCELLANEOUS. 


. WHEELING, WEST VA.—A_ new city 
prison is to be erected here. For details, 
.. address the City Clerk. 


i: ST. PAUL, MINN.—The Philip Best Brew- 
.. ing Company will erect a $200,000 building 
.. here. For details, address Captain Pabst, 
of the company. 


> CHATTANOOGA, TENN.—Corner of Gil- 

.. Mer st and Georgia av; brick and stone 

* church; c, $60,000: 0, St Paul’s Catholic 
Church; a, Croker & Smith, Chattanooga; 
c, not let. 


BALTIMORE, MD.—Orleans nr Asquith, 
+, 3 Story br bld; o, Catharine Spengemor. 
ob Lanvale, beg cor Myrtle av, 11 3 story br 
bidgs; o, Joseph M Cone. 
~ Myrtle av, beg at Dolphin, 10 3 story br 
-  bidgs; 0, Joseph M Cone. 
., Dolphin av, beg at Myrtle av, 30 3 story 
'. br bidgs; 0, as above. 


Columbia av and Sterrett, 3 story br bldg; 
o, Wm Schader. 


” TROY, N. Y.—Cor Div and River, 3 story 
* br bldg; cost, $6,000; 0, S Goggins; a, H 
P Fielding; b, work not let. 

Oakwood Cemetery, stone church and 
 erematory; cost, $80,000; 0, W S Earl; a, 
i. Fuller & Wheeler; m, Magill & Nichols; c, 

Lemowen & Robinson. 


+» ST LOUIS, MO—22d and Morgan sts, 5 adj 
‘. br dwells; cost, $10,000; 0, Flora Slupsky; 
b, Kreyer & Harper 


. BOSTON—2297-2311 Washington, br mer- 
cantile; cost, $55,000; o, John P Robinson 
estate; a, Bradlee, Winslow & Wetherell; b, 
Root Bros. 


Hammond, cor Warwick, br apartments; 
cost, $8,000; o, Paul B Watson; a, same; b, 
P J Connolly. 

Canuth, cor Beale, br dwell: cost, $8,coo; 
o, C L F Steadman; a, George H Youny; 
b, F M Severance. 


ST, PAUL, MINN.—Jackson, cor 8th. 4- 
. story br block; cost, $65,000; 0, William 
Dawson. 
8th, cor Temperance, 3-story br block ; 
cost, $18,000; o, Mr. Walsh. 


DETROIT, MICH.—g6 Miami, br dwell: 
cost, $7,000; o, T W Clawson; a, Donald- 
son & Meier; b, A Albrecht. 

95 Watson, br dwell; cost, $7,000; 0, 
H P Pulling; a, W G Malcomson; b, J Mc- 
Martin. 

47 Lincoln av, br dwell; cost, $7,000: 0, 
O Wardell; a, W G Malcomson; b, Topping 
& Fisher. 

39 Piquette, br dwell; cost, $7,000; 0, SF 

=, Young; a, Scott & Co; b, J E Boomer. 


WHEELING, W. VA.—Cor Chapin an ‘23d 
sts, double br dwell; cost, $10,000; 0 and a, 
E W Wells; b, Klives, Kratt & Co. 


HARRISBURG, PA.—304-306 Market st, 
b s and br store and office building; cost, 
$15,000; o, C A Breitinger; a, Smith & 
Warner; b, not decided. 

ST. PAUL, MINN.—The Hebrew congre- 


gation, Sons of Jacob, are raising funds for 
a new synagogue, to cost about $30,000. 


WINFIELD, L. 1.—Address Rev. Father 
Danfenbach for details of $20,000 church 
and parochial schoul to be erected here. 


RICHMOND, VA.—A $150,000 peniten- 
tiary 1s to be erected here. 


PLNEY, ILL.—Mrs. Dr. T. W. Lamp- 
ton will build a $25,000 residence here. 


LFILWw AUKEE, WIS.—The Philip Best 
Brewing Co. will erect a $25,000 brick 
building on Grand ave. 

Mrs. Flint and Mrs. Sexton, of Milwau- 
kee, and Mrs. Chandler, of Waukesha, will 
build a $50,000 building for bank and office 
Purposes on Grand ave., near the river. 


JANESVILLE, WIS.—A hospital to cost 
00,000 will be erected here. 
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BUILDING INTELLIGENCE. 
MATAWAN, N. J.—An insane asylum, to 


cost $185,000, is to be erected here. Ad- 
dress, for details, Dr. McDonald. 
PHILADELPHIA. — Our correspondent 


writes: ‘‘’The prospects for the building 
business for the season of 1888 from pres- 
ent indications are exceedingly favorable. 
Already a number of large operations are 
being arranged for, and the builders and 
contractors think the coming will be a 
season in advance of last year. Among 
the large structures is an eight-story build- 
ing of the Girard Life Insurance, Annuity 
and Trust Co. of Philadelphia, corner of 
Broad and Chestnut Streets, having a front 
on Broad Street of 95 feet and on Chestnut 
Street of 100 feet. The fronts will be of 
Indiana lime stone, the rest being of brick. 
The building will be heated with steam, 
lighted by electricity, and rapid elevators 
will communicate with each floor. The 
arc’itect is Mr. Addison Hutton of this 
city. The contract has been awarded for 
its construction to '. E. & A. L. Pennock, 
for, it is said, $340,000, but it 1s estimated 
the cost complete will be $375,000. 

‘‘Another building to be erected is a 
$300,000 structure, to be built on the 
ground formerly occupied by the Temple 
Theatre, on Chestnut Street, between 7th 
and 8th Streets. The building will be 101 
by 220 feet. ‘ 

‘*A number of othe: large private struc- 
tures are talked of.” 


DELEVAN, WIS.—A §$s0,000 hotel will 
be built here by Chicago parties. 


Racine County will build a $40,000 in- 
sane asylum. 


Vernon County will build a $35,000 in- 
sane asylum. 


MARINETTE, WIS.—A $150,000 saw-mill 
will be built on Tweedle Island. 


PRAIRIE DU CHIEN, WIS.—A $300,000 
addition will be built to’ the Catholic Col- 
lege here. 


TOM AH AWK, WIS.—A $350,000 lumber 
mill and dam will be built here by the Tom- 
ahawk Land and Boom Co. 


MILWAUKEE, WIS.—Chambers st, fr 
bldy; cost, $10,000: o, Milwaukee Base- 
ball Club; a, Ed V Koch & Co; b, open. 


Grand av, br entrance to $200,000 opera 
house; cost, $50,000; 0, Davidson Bros. 


Eight buildings lessthan $7,000, * 


CHICAGO, ILL.—At Chicago City Hall, 
addn for building department and detective 
quarters; o, City; a, Commissioner of Bldgs 
Edbrooke. 


Wabash av, nr Peck Court, re-erection of 
Libby Prison, which is to be removed from 
Richmond, Va; 0, stock company; a, Burn- 
ham & Root. 

487-89 N Clark, alte-ations in business 
bldg; cost, $10,000; 0, Elbridge Hanecy; a, 
Flanders & Zimmerman. 

Grand boul and 4Ist sts, br and brown st 
house; cost, $9,000; 0, Rev Thomas Hall, 
son of Dr John Hall, N Y City; a, H B 
Wheelock. 


849-53 W Monroe, 3 br and st dwells; 
cost, $20,500; 0, F V Newell; a. Sprague 
& Newell. 

2729 Hickory, br and st store and flats; 
cost, $15,000; 0, Max Wojtalewiez; a, Thiel 
& Lang. 

N Robey and Raymond, br flats; cost, 
$8,000; o, Bernhard Mul'er; a, Wm Olha- 
ber. 

Tell place, nr Ashland av, bs flats; cost, 
$10,000; 0, Jos Pilot; a, same as last. 

Milwaukee av, nr North av, br and st 
flats; cost, $10,000; 0, Niels Hansen; a, 
same as last. 

272-86 Madison, additional story to busi- 
ness block; cost, $10,000; 0, J H. Swart;a, 
Burling & Whitehouse; b, Jno Mountain. 

14-16 S Jefferson, br factory: cost, $15,- 
000; 0, Henry Witbeck; a, J H Moore; b, 
C & A Price. 

207 S Canal. br factory: cost, $22 000; 0, 
Warren Springer; a, Addison & Fiedler. 


24 buildings costing $7,000 each 


ST. PAUL, MINN.—12-story office building, 
granite and brick; cost, $500,000; 0, Pioneer 
Press Co; a, S S Beman, of Chicago. 


WINCHENDON, MASS.—St dwell; cost, 
$75,000; o, J N White; a, Fuller & De- 
lano, of Worcester. 


BUILDING INTELLIGENCE. 


WORCESTER, MASS.—Adams sq, fr dwell; 
cost, $7,000; o, F P Snow; a, J W Pat- 
‘stone; b, not let. 


Main, alteration of fr dwell; cost, $2,500; 
o, James Melanety; a, J W _ Patstone; b, 
not let. 

Cedar, fr dwell: cost, $10,000; 0, S F 
Dickinson; a, Fuller & Delano; b, not let. 


Park, br block; cost, $25,000; 0o, H H 
Houghton; a, Barker & Nourse; b, not let. 


Pleasant, br block; cost, $30,000; 0, Lu- 
ther Baker; a, Barker & Nourse; b, not 
let. 


West Boylson, br block; cost, $7,000; 0, 
J A Sears; a, Barker & Nourse; b, not let. 


3 bldys costing altogether $15,000. 
STOUX CITY, TA.—Eighth and Nebraska, 
First Congregational Church; cost, $40,- 


000; 0, First Congregational Society; a, G 
G Baldwin; b, not let. 


694 Virginia, dwell; cost, $15,000; 0, T 
Galbraith; a, E W Loft; b, not let. 
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PROPOSALS FOR 


Pumping Machinery. 








DEPARTMENT OF PUBLIC Works, 
Cuicao, Feb. 13, 1888. 


GEALED PROPOSALS will be received by the city 

of Chicago until 11 a mM. Saturday, March 31, 
1888, for the construction, delivery, and erection upon 
and within the foundations, pump wells, etc., to be 
provided in the city of Chicego. of five engines, to- 
gether with suitable pumps and the necessary boilere, 
all to be fully equipped and complete for constant 
da‘ly use in connection with the city water supply, 
according to specifications on fie in the office ot the 
Commissioner of Buildings. 

Proposals must be made out upon blanks furnished 
at said office, and be addressed to said department, tn- 
dorsed ‘* Proposals for Pumping Machinery.” ard be 
accompanied with $2,000 1n money or a certified check 
forthe same amnou.t on some respousible bank doing 
business in the city of Chicago a:.d made payable to 
the order of the Commissioner of Public Werks. 

The Commissioner of Publ'c Works reserves the 
right to rej-ct ary ora.l bids. 

9 proposal wll be considered unless the party 
offering it shall furnish evidence satisfactory to the 
Commissioner of Public Works of hs ab:lity and that 
he has the necessary facilities, together with sufficient 
pecuniary resources, to fulfill the condit‘ons of the 
contract and spec‘fications provided such contract 
shou d be awarded to him. 

Companies or firms bidding will give the individual 
names, as well asthe name of the firm with their ad- 
dress. GEO. B. SWIFT, 

13 Commissiouer of Public Works. 


OFFICE OF THE 





IRON BRIDGE.—Proposals are wanted at Boston, 
Mass.. until February 24 for building and erecting an 
iron bridge over the railroad at Wood Island Park. 
Address the City Engineer. 


» BROKEN STONE, ETC.—Proposals are wanted 
at Washington, D. ©., until February 23. for piles, 
lumber, sand, pebbles and broken stene for reservoir 
outlet, Potomac River improvement. Address Peter 
C. Hains, Lieutenant-Colonel of Engineers. 


BRIDGE.—Proposals are wanted at Bloomfield, 
Fla.. tor bu‘lding an iron draw bridge across the Uck- 
lawaha River. Nodate specified. Address the County 
Commissioners. 


T.UMBER.—Proposals are wanted at Galveston, 
Tex., until February 25, for about soo M. feet of best 
quality yellow pine lumber, according to specifica- 
tions. Address B. Adove. 


J AIL.—Proposals are wanted at Lawrenceville, Ga., 
ute March 21, for building a stone jail. Address J. 
I). Spence. 


FLAGSTONES, ETC.—Proposals are wanted at 
Baltimore, Md., until February 27, for furnishing flag- 
stones, Belgran blocks, cooblestones, 'ron gutter plates, 
and sand, to be consumed in repairs to streets, etc., 
during the year 1888. Address A. E. Smyrk, City 
Commissioner. 


JAIL.—Proposals are wanted at Knoxville, Ga., 


until March 6, for building a brick jail. Address B . 


Le Sueur. 


ELECTRIC TIGHTS.—Proposals are wanted at 
Souto Boston, Va., for the building of an electric-light 
plaut. Nodate specified. Address Joseph Stebbins. 


ELECLRIC LIGHTING.—Proposals are wanted 
at Milwaukee, Wis., for lighting the court-house, 
county jail and House of Correcti:n by electricity. 
No date specified. Address the County Committee on 
Publ.c Buildings. ‘ 


BUILDING.—Proposals are wanted at Yankton, 
Dakota, unt'l March 27, for building additional wings 
tu the insane hospital. Address the Kuilding Com- 
mittee, Yaukton Savings Bank, that city. 


PLUM BING.--Proposals are wanted at Washing- 
ton, D. C., unt.] March 2, for the labor and matenials 
requ‘red in the erection of the plumbing and xas-fitting 
required for the post-office, etc.. at Terre Haute, Ind. 
Address Will. A. Freret, Supervising Architect. 


SEWERS.—Proposals are wanted at Washington, 
D. C., until February 23. for constructing t2 to 20 inch 
terra-cotta pipe sewers in certain streets. Address 
Charles W. Raymond, Major of Engineers, Commis- 
sioners, D. C 


Ig! 








PROPOSALS. 


Louisville Water-Works. 

TO CONTRACTORS.—pcaled proposals, ad- 
dressed to the President and Directors of the Louis- 
ville Water Co., and endorsed ** Proposal for + uslaing 
Inlet and River Work,’’will be received at the offic: of 
said company, 549 Third Street, Louisville, Ky., until 
12 o'cluck M., of Monday,the second day of April, 
1888, and at that time will be opened and read in the 
presence of the bidders or their representatives. Buid- 
ders are required to state in their proposals, under oath, 
the names and residences of all the parties interested 
therein, whether as indiv duals or business firms aid 
companies. Hidders are required, with each proposal 
submitted, to enclose a certified check in the sum ot one 
thousand ($1,000) dollarsas a forfeit tothe Water Com- 
pany in case of a refusal for any reason to promptly 
enter into a coutract and bond on the part of any hid- 
der to whom the work may be awarded. Bids must be 
made upon the accompanying dSlank form, in the fi'ling 
up of which the price must be stated both in written 
words and figures. Any bid submitted otherwise will 
be declared informal and rejected. The person or 
persons to whom thecontract may be awarded will be 
required to appear at the Water Company’s office, with 
acceptable bondsmen as sureties, and execute the con- 
tract within six days from the date of notification that 
the work has been awarded to him or them, and in 
case of failure or neglect so todo he cr they will be 
considered as having abandoned it,and as ing 10 
d=fault to the Loutsville Water Company to the amount 
of the check deposited with the proposal as Iiqui- 
dated damages) (General plans and detailed orawings, 
with the specifications,can be examined at the Water 
Company's office. trom 9 A. M. to 5 P. M., until the day 
the bids are opened. Not less than two bondsmen 
will be reouired from the party to whom the contract 
may be awarded, and the amount of the bond shall be 
$5,000, for which sum the bondsmen shall be jointly 
and severally liab-e,as a guarantee that the party 
entering into a curtract for the above work shali, 
within the t'me specified, fulfill the obligations of the 
contract. The sufficiency, solvency, character, and 
business standing ofthe bondsmen shall b* acceptable 
to the Water Company. The Water Company reserves 
the right to reject any or all proposals submitted. 
LOUISVILLE WATER COMPANY, by Charies R. 
Long, President. 


TO CONTRACTORS.-—S aled proposals, ad- 
dressed to the President and Mirectors of the l.oursville 
Water Company, and endorsed ‘*Proyosa! for building 
Engine-House and Engines Foundations, wiil be re- 
ceiv'd at the office of said company, 549 Third Street, 
Louisville, Ky., until r2 o'clock M., of Monday, the 
second day of Apr, 1888, and at that time will be 
opened and read inthe presence of the bidders, o: their 
representat'ves. B'dders are rc quired to state io their 
proposals, under oath, the narnes and residences of a"] 
tre parties interested therein, whether as individuals 
or business firms and companies. Kidders arer quired 
with each proposal submitted, tu «enclose a cert-fied 
check 1n the sum of five thousand ($5,00c) dollars, as a 
forfeit tothe Wat r Company incase of arefisa. tor 
any reason to promptly enterinto a contract and bond, 
on the part of any bidder to whom the work may be 
awarded. Bids must be made upon the accompanying 
blank form, in the filling up of which the price must be 
stated, both in written words and figures. Any bid 
submitted otherwise will be declared informal and re- 
jected. The person or persons to whom the contract 
may be awarded will be required to appear at the 
Water Company’s office, with acceptable bondsmen as 
sureties,and execute the contract w'thin «1x days from 
the date of notification that the work has been awarded 
to him or them; and 1n case of fatlure or neglect so to 
do, he or they will be considered as having abandoned 
it, and as being in defau:t to the Louisville Water 
Company tothe amount of the check deposited with 
the proposal, as lhquidated damages. General blans 
and detained drawings, witb the specifications, can be 
examiocd at the Water Company's office, from g a. M. 
to 5p. M., until the day the bids are op ned Not less 
than four bondsmen will be required from the party to 
whom the contract may be awarded; and the amount 
ot the bond shall be $50,000, for which sum the bouds- 
men shall be jointiv and severally liable, as a guaran- 
tee that the party entering into a contract for the 
above work shall, w.thin the time specerfied, fulfill the 
obligat ons of the contract. Tne sufficiency, solvency, 
character, and business standing of the bondsmen shall 
be acceptible to the Water Company. Ibe Water 
Company reserves the Aa to reject any or all pro- 
posals submitted. LUUISVILLE WA‘TER CUM. 
PANY, by Charics R. Long, Pres:dent. 


TO BUILDERS OF PUMPING ENGINES. 
—Sealed prc posals, addressed to the President and 
Directors of the Louisville Water Company, and in- 
dorsed Proposal for ene Engine, will be rece:ved 
at the office of the Lou sville Water Company. No. 
549 Third Street, Louisville, Ky., until r@ o'clock M. 
of Monday, tne second day of April, 1888, aud at that 
time w.ll be opened and read in the presence of the 
bidders, or their representatves. bidders are required 
to state in the.r proposals, under oath, the names and 
res aencesof all the parties interested therein, whether 
as indiv'duals or business firms and companies. bid- 
ders are required, with each pr posal submitted, to en- 
close a certified check in the sum of ten thousand 
($10,00c) dollars, as a forfe.t to the Water Company 
ip case ot arefusal for any reason to promptly enter 
into a contract and bond, on the part of any bidder 
to whom the work may be awarded. Bids must be 
made upon the accompanying blank form, in the fill- 
ing upof whicithe price must be stated, both in 
written words and figures. Any bid submitted other- 
wise will be deciared informal and rejected. Tre per- 
son or persons to whom the Co. tract may be awarded 
will be required to appear at the Water Companv’s 
office, with acccptable bondsmen as suret’es, and exe~ 
cute the contiact within six days from date of notifica- 
tion that the work has been awarded to htm ortoem; 
and 1n case of fa‘iure or nezlect so to do, he or they 
will be considered as having abandoned it, and as 
being 1n default to the Lou sville Water Company to 
the amount ot the check deposited with the proposel, 
as liquidated damages. General plans and deta‘led 
draw'ngs, with the specifications. cau be examined at 
the Water Company’s office. from 9 A. M.to 5 P. M., 
until the day the bids are opened. ot less than five 
bondsmen will be required trom the party to whom the 
contract may be awarded; and the amountof the bond 
shal! be $100,000, for which sum the bondsmen sha!! be 
jointly and severally hiable, as a ,uarantee that the 
party enteiiny into a contract tor the above work 
sha!l], with n the time sp-cified, fulfill the obligations 
of the contract. The sufficiency, solvency, character, 
and business staid ng of bond-men <ha 1 be acceptable 
to the Water Company. The Water Company re- 
serves the tee to reject any or all pruposals submitted. 
LOUISVILLE WATER COMPANY, by Charles R. 
Long, President. 
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BUILDING INTELLIGENCE. 


PROVIDENCE, R. I.—Peace, br school 
house; cost, $50,000; 0, City of Providence; 
b, F Mason, J F Pitts. 


8 buildings costing less than $7,000 each. 


PHILADELPHIA, PA.—Tasker, bet Broad 
and Tiernan, 4 3-story dwells; b, James H 
Hamilton. 

Ritche! and Green la, 3-story dwell; b, 
Frank Gillet. 


ALLEGHENY, PA.—Nothing over $7,000 
in value to report. 


PULLMAN, ILL.—Br and st church; cost, 
$20,000; o, Lutheran Church; a, SS Beman. 





“STEAM” 


a valuable book 
for every steam 
user and engi- 
neer, published 
for free DIS- 
TRIBUTION, 





Babcock & Wilcox Co., 


MANUFACTURERS OF 


WATER TUBE BOILERS, 


107 HHOPE ST., GLASGOW. 


30 CORTLANDT ST., NEW YORK. 
Branch Offices: 
Boston. 65 Oliver St. Cuicaco, 64S. Caral St. 
PHILADELPHIA, 32 N. sth St, 
New Organs, 57 Carondelet St. 
FITTSBURG, Room ¢4 Lewis Building. 
Havana, CuBa, 50 San Ignacio. 
SAN Framcisco, Hinckley, Spiers & Hayes, 
561 Mission St. 


TURNER, CLARKE & RAWSON, 


W ater-Works, 


No. § TREMONT STREET, BOSTON 


WatTER - WorKS 


A SPECIALTY. 
Sead for POND ENGINEERING CO. S™ hous 


Prices. 


THE ENGINEERING AND BUILDING RECORD. 


ABENDROTH & ROOTS 


IMPROVED 


Water-Tube Steam-Boiler. 


UR new boiler has successful demon- 
strated its superiority by practical use 
We 


in our 


under most trying circumstances. 


have confidence, therefore, 


ability to meet the most exacting re- 
quirements, and invite a critical exam- 
ination of our new system of construc- 
tion by all who contemplate purchasing 
boilers 

ABENDROTH & ROOT MFG. CO. 


28 CLirF STREET, New YORK. 


Correspondence svlicited. 


HE THOMAS GIBSON COMPANY 
of Cincinnati, O., who were the hrst 
importers and manufacturers of sanitary fix- 
tures, have introduced a new closet, The CAR- 
LISLE PEDESTAL, ‘‘ front outlet,” the distinct- 
ive features of it being SIMPLICITY, PERFECT 
WASH, scientific construction, and moderet+ 
cost. A handsome circular and price-list will 
be furnished ON APPLICATION. 


273 Walnut Street, 


64 & 66 Lodge Street, t CINCINNATI 


GEO.A. SCHASTEY & (CO: 


Cabinet Makers and Decorators. 


XCEPTIONAL facilities for the manu- 
facture of fine Architectural Cabinet 
Wood-Work and Interior Decorative 
Work from the designs of architects and 
our own artists. 


An inspection of our Warerooms is solicited, 


Broadway and 53d St., 





New York. 
e 


THE 


Florn, Brannen & Forsyth Co. 


Manufacturers of 


MACILINERY | GAS FIXTURES, ELECTROLIERS Anw 


ART BRASS WORK. 


427-33 North Broad St., PHILADELPHIA, PA 
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BOROUGH ENGINEERS, LOCAL 
ROARD SURVEYORS, SANITARY 
ENGINEERS, ETC. 





=¥ The Shone Hydro- 


Pneumatic 
Sewerage System. 


SHONE'S PNEUMATIC 


EJECTORS 
For Raising Sewage, Sludge, Pail Contea’3, 
Water, etc. 
ADVANTAGES: 

SEWAGE GAS NOT GENERATES, 
Impounding of Sewage Altogether 
Prevented. 

SMALL PIPE SEWERS ONL¥E 
REQUIRED. 

Any number of Ejector Stations may 
be economically worked from one Air- 


Compressing Station. 
Each kLyector works Automatiaally, re- 
quiring no attention. 


Hughes & Lancaster, 


MANUFACTURERS, 


CHESTER, ENGLAND. 


REFERENCE. 

A, Pneumatic sewage ejector: B, Sewage 
inlet ball-valve ; C, Sewage outlet ball-valve; 
D, Bell actuating automatic valve; D!, Cup 
graduating automatic valve ; 13,Spindle or rod 
actuating automatic valve: E, Sewage inlet- 
pipe ; F, Sewage outlet-pipe; G, Sewage de- 
Ivery main (cast iron); H, Automatic valv. ; ], 
Compressed air inlet-pipe; J, Exhaust air out- 
let-pipe ; K,Compressed air main (cast iron); L, 
Gravitation stoneware pipe sewers ; M.Grating 
to prevent sticks, etc., from entering ejector. 













The above system ts in operation ata number of places, and has been adopted by the English 
Government for the drainage of the Houses of Parliament, 


Appl.cations to be addressed to The Shone Hydro-Pneumatic Seweraze and Water Supply Company, 


Commerce Building, Chicago, III. . 
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SECOND EDITION! PRICE, $3.00, POSTAGE PAID. 


STEAM-H EATING PROBLEys 


OR, 


Questions, Answers, and Descriptions 


RELATING TO 


STEAM-HeatinG AND StEam-Fitting, 


FROM 
THE SANITARY ENGINEER. 
With One Hundred and Nine Tllustrations. 





PREFACE. 


THE SANITARY ENGINEER, while devoted to Engineering, Architectur mand 
Sanitation, has always made a special feature of its epueenene of Steam an fae 
ing, in which a great variety of questions has been answered and descriptions of the x; - 
i The favor with which a recent publication from this ¢=- 
entitled ‘‘ Plumbing and House-Drainage Problems,” has been received suggested the nxt 
tion of ‘*‘ STEAM-HEATING PRoBLEMS,” which, though dealing with another branch of inde 
1 It consists of a selection from the pages of THE SANITARY Exoisiz 
of questions and answers, besides comments on various problems met with in the designing i: 
construction of steam-heating apparatus, and descriptions of steam-heating work in ox: 


various buildings have been given. 


is similar in character. 


buildings. | 


It.is hoped that this book will prove useful to those who design, construct, and har 1: 


charge of steam-heating apparatus. 





BOILERS. 


Jn blowing off and filling boilers. 

Where a test-guage should be applied to a boiler. 

Domes on boilers; whether they are necessary or not. 

Expansion of water in boilers. 
t vs. wrought iron for nozzles and magazines of 

_ house-heating boilers, 

Pipe-connections to boilers. 

Passing boiler-pipes through walls: how to prevent 
breakage by settlement. 

Suffocation of workmen in boilers. 

Heating-boilers. (A problem.) 

A detachable boiler-lug. 

Isolating-valve for steam-main of boilers. 

On the effect of oil in boilers. 

Tron rivets and steel boiler plates. 

Proportions for rivets for boiler-plates. 

Is there any danger in using water continuously in 
boilers ? 

Accident with connected boilers. 

A supposed case of charring wood by steam-pipes. 

Domestic boilers warmed by steam. 


VALUE OF HEATING-SURFACES. 


Computing the amount of radiator-surface for warming 
buildings by hot water. 
Calculating the radiating-surface for heating buildings 
- —th- saving of double-glazed windows. 
Amount of heating-surface required in hot-water appa- 
ratus boilers and in steam-apparatus boilers. 
Calculating the amount of radiating-surface for a given 


room. 

How much heating-surface will a steam-pipe of given 
size supply ? 

Coils ws. radiators and size of boiler to heat a given 
building. 

Calculating the amount of heating-surface. 

Compuzing the cost of steam for warming. 


RAUVIATORS AND HEATERS. 


A woman’s method of regulating a radiator (covering it 
with a cosey). 

Improper position of radiator-valves. 

Hot-water radiator for private houses. 

Remedying air-binding of box-coils. 

How to use a stove as a hot-water heater. 

‘““Plane’’ ws. “‘ Plain ’’ as a term as applied to outaide 
surface of radiators. 

Relative value of pipe on cast-iron heating surface. 

Relative value of pipe on steam-coils. 
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CITIZENS OF COLORADO ASK NA- 
TIONAL AID FOR IRRIGATION. 


THE Board of Trade of Greeley, Colorado, have 
presented a memorial to Congress setting forth 
that there is much arid land in Colorado belong- 
ing to the Government which could be rendered 
fertile by irrigation ; that all the summer flow of 
the mountain streams in many portions of the 
State has been already appropriated for purposes 
of irrigation; that frequent fires and domestic 
and mining requirements are rapidly denuding 
the mountains of the forests which protect the 
winter’s snow from rapid thaw, thereby adding 
to the disastrous floods in the Missouri and 
Mississippi Valleys and diminishing the supply 
of water when needed for irrigation ; that there 
are many valleys and lakes that can be converted 
into vast storage-reservoirs ; that the water used 
for irrigation percolates back to the natural 
Water-courses, furnishing a new supply to the 
streams below, or is evaporated and gives rise to 
many a refreshing rain. They therefore think 
that, with an extensive system of storage and 
irrigation, Colorado will greatly add to the water- 
supply of Kansas and Nebraska, as weil as render 
valuable a vast area of arid Government land in 
her own borders, and ask Congress to make 
suitable appropriation to construct a system of 
reservoirs in Colorado for irrigation purposes, 
and to reserve for that purpose suitable reservoir 
sites on the Government land before they are 


otherwise appropriated, and to provide for the . 


utilization of the water thus stored. 


Some citizens of a State that has neglected to 
protect her forests are now petitioning the gen- 
eral Government to protect them from the con- 
sequences of such neglect. 

‘The memorial to Congress of the Board of 
Trade of Greeley, Col.,which we have condensed 
above, asking for national aid in the matter of 
irrigation, and setting forth as a prime reason 
for such aid the rapid destruction of the mount- 
ain forests, certainly strongly suggests that it is 
not only the right, but the duty, of Congress to 
protect our forests by wise national legislation. 

The petitioners plainly state, and, in fact, it is 
the main ground of their appeal for national aid, 
that the evils resulting from the destruction of 
their forests are not confined to their own bor- 
ders, but extend to neighboring States. This 
clearly shows that forest preservation should not 
be left, as in this case, to the caprice or negli- 
gence of individual States. It should be made 
the subject of well-considered and far-reaching 
Congressional enactment, and that without de- 
lay, or we shall have no forests left to protect. 
If there is any doubt about the jurisdiction of 
Congress in such a case, it can at least repeal 
the duties on lumber, and to that extent remove 
the incentive to wield the axe. Paradoxical as 
it may sound, protection to our lumber is de- 
struction to our forests. 


THE TRANSPORTATION OF STRUC- 
TURAL IRON-WORK. 


It will be remembered that the circumstances 
of the fall of the girders of the Union Elevated 
Road indicated that they probably failed by sim- 
ultaneously buckling to one side, which the lack 
of bracing permitted them to do. 

This theory receives incidental confirmation 
from the testimony at the coroner’s inquest of 
the man who was standing by the hoisting-engine 


SINGLE Copies, Tran Cents. a 
Subscription, $4.00 per year in advance, post paid. ( % “MRF! 


Stncie Copies, SIXPENCE. In GREAT 


ees BRITAIN. 
Subscription, 20s. per annum in advance, post paid. 





taking in the slack of the rope by which the 
traveler was being hauled ahead. He said: “1 
was suddenly swung against the engine and then 
the whole affair dropped into the street.”’ 

Reference to the illustrations accompanying 
our description of the accident will show just 
where he must have been standing, and if 
the girders failed by buckling, the first move- 
ment of the platform would have been nearly 
horizontal, and in sucha direction as to throw 
the man against the engine, or rather to bring 
the engine up against him, which would seem to 
him the same thing. 

Another corroborating statement, though not 
brought out at the inquest, is that of aworkman 
who was looking for a job, and who was an eye- 
witness of the accident. He was of the opinion 
that something “caused the girders to buckle.”’ 

If, then, we accept the theory of buckling as 
the probable immediate cause of the disaster, the 
curvature already described as observable in al- 
most all the unbraced girders will easily explain 
why they buckled so readily and under sucha 
comparatively light load. 

How did these girders come to be so bent? 
The answer to this question brings us to the 
point we wish to enforce—namely, the import- 
ance of greater care in handling the finished 
members of metallic structures while in transit. 
In the bridge-shops they are carefully put to- 
gether and judiciously handled, and, presumably, 
properly stowed on cars or lighters when shipped ; 
but whenever, as is almost always the case, trans- 
shipment is necessary from cars to lighters, or 
vice versa, or to the trucks on which they are to 
be hauled to the place of erection, they are ut 
the mercy of stevedores or riggers, who think no 
injury short of actual fracture of any conse- 
quence. 

Long plate-girders, so very strong one way 
and so very weak the other, are specially liable 
to suffer at their hands. ‘lhey do not scruple 
to lift them on the flat by a sling in the middle, 
and if the chord angles fortunately escape acrack 
through the rivet-holes for the sway bracing no 
amount of permanent set disturbs their con- 
sciences. ‘The plate-girder’s troubles are not 
over, however, when it escapes from the hands 
of the stevedore. ‘The truck on which it is laid 
or under which it is slung is never long enough 
to support its whole length. About a third of it 
usually projects unsupported behind, and the 
jolts and jars of ill-paved streets frequently put 
another more or less noticeable kink in it before 
its journey is completed. Some of the girders 
on this very work of which we have been speak- 
ing were so badly bent that they had to be for- 
cibly straightened before erection. 

Now engineers know, as riggers do not, that 
whenever a bar or a member receives a perma- 
nent set it must somewhere have been strained 
beyond its elastic limit—that ts to say, the metal 


. has been subjected to a strain at least double, 


perhaps much more than double that due to the 
maximum working load for which it was de- 
signed. 

This would be bad enough had the strain been 
uniform in one direction, and sufficient to excite 
grave doubt as to the safety of using a member 
that had been so treated. Who, for instance, 
would accept an eye-bar that, having accident- 
ally been made half an inch too short, had been 
forcibly stretched to the required_length, still 
less one that had been stretched too Jong yand 
then upset enough to|make it \right? © 
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Yet in an eye-bar that has been bent and 
straightened cold the metal at the point affected 
is in even worse condition. On one side it has 
been first compressed and than stretched ; 
the other side the reverse of this, not with a uni- 
form strain, but with all degrees of intensity 
from the neutral axis out. What chance is there 
that this metal will all pull together with any- 
thing like the efficiency of an uninjured bar? 

In a plate-girder that has been similarly 
treated the injury, owing to its greater complex- 
ity of structure, is likely to be even greater, and 
yet, if it can by any means be forced into its 
place and held there, the erecter thinks it is all 
right, and no inspector can thereafter guess 
what its internal strains may be by any process 
with which we are acquainted. 

It is to cover contingencies like these that 
engineers are obliged to use such expensively 
large factors of safety. Factors of ignorance 
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at present advisable or permissible we shall not 
at present discuss, but that the’ precautions 
should be taken, we think, admits of no discus- 
sion. Had it been done, perhaps some lives 
might have been saved the other day in Brooklyn. 





A WAGON-TIRE FOR STREET-CAR TRACKS. 


WE gave last week under this heading in our Novelty 
column an English invention designed to enable vehicles 
to get out of the car tracks with less difficulty and danger 
than is ordinarily experienced in so doing. 

That such adevice as this should be considered neces- 
sary is a forcible commentary on the evils and injury to 


wagon traffic resulting from the use of certain street rails, 
and while this invention may serve to lessen the dangers 
to certain vehicles, the obvious and only right remedy is 
to remove the cause. As Mayor Hewitt says in his recent 


message, the centre-bearing rail should go. 

In this connection it is of interest to note that a resolu- 
tion is pending before the Board of Aldermen to compel 
the removal of the centre-bearing rail from Broadway. 
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blocks diagonally. It strikes us that this would drive 
many people out of their homes and compel them to live 
farther away from their occupations, a result doubtless 
profitable to the street cars, but not tothe inhabitants. 
After all, perhaps, both as regards the time saved in rid- 
ing, and the energy saved in not walking, everything de. 
pends on what you do withthe savings.” 


A SOLDIERS’ MONUMENT PROPOSED FOR 
NEW YORK CITY. 


AN Aldermanic Committee has recommended the cre. 
ation of a public fund of $250,000 in $100 shares to be 
called ‘* The Soldiers’ Monument Stock of the City of New 
York,” the proceeds to be used as indicated by its name. 
The Board of Aldermen have decided to adopt the 
recommendation and have appointed Mayor Hewitt, 
Controller Myers, Gen. John Newton, General Martin 
T. McMahon, Jordan L. Mott, Henry Hilton, and 
President Forster, of the Common Council, a com. 
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A COUNTRY STORE AT OAK PARK, ILL.—GEORGE H. EDBROOK, CHICAGO, ARCHITECT. 


they have well been called, but itis not so much 
ignorance of the properties of the material as it 
is ignorance of the amount of misuse and abuse 
that the material is likely to receive. 

The remedy is simple and obvious. The 
inspection in the interest of the purchaser, which 
should begin, at least, at the rolling-mill and cease 
only when the material has been finally erected, 
should have no such dangerous gap left in it as 
this period of transit is now permitted to make. 
Some one should be with the material at all 
times, at least on all occasions of transshipment, 
that knows how such material should be handled 
and has the authority to make his knowledge 
effective. 

We are inclined to believe that if this and 
similar precautions were always carefully 
attended to, enough could be safely saved on the 
weight of the material to amply cover their 
expense. | 

Whether such reduction of weight would be 


THE ECONOMIC WASTE OF WALKING. 


IN a lecture recently delivered before the Franklin In- 
stitute Prof. Haupt has been astonishing the world by his 
calculations on the saving to be effected by rapid transit. 
He calls the results ‘‘intensely practical,” and insists 
that the prosperity cf a community is fostered by recog- 
nizing the facts he discloses. The Electrician says: ‘' We 
do not feel quite so sure about it ourselves, but our 
readers can judge. By doubling the velocity of the street 
cars in Philadelphia half an hour might be saved for each 
passenger, and a saving of 23,148 years would annually 
be effected on the aggregate passengers using the cars. 
At first we were inclined to suggest that the passenger 
would save his time altogether by not taking the ride. 
But the curious professor assumes that everybody must 
ride ot walk, and he evidently is dead against walking, a 
method of locomotion which involves continuous loss of 
energy, in New York computed at 8,333,333 horse power. 
To effect a large economy in this item he proposes to 
erect fresh thoroughfares, cutting through the existing 


mittee to select a site. It is to be hoped that they 
will be guided by greater wisdom than was displavec 
by those who recently selected sites for the new municipal 
buildings in the same city. 

The city furnished 140,000 men to the late war, of which 
over 12,000 died in the service, and it would certainly seem 
as if their valor and patriotism deserved some fitting rev: 
ognition from their mother city. 





THE HIGH BRIDGE PARK. 

THE Park Commissioners of New York City have 
adopted the plans for this park prepared by Park Super- 
intendent Parsons and Landscape Architect Vaux. The 
public will be allowed to inspect and object on March 6. 
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THE ARCHITECTS’ OBJECT TO THE PRO- 
POSED COMPETITION FOR THE NEW 
MUNICIPAL BUILDINGS IN 
NEW YORK CITY. 


‘THE New York Chapter of the American Institute of 
Architects object to the site selected for the propos:d 
municipal buildings in that city, but, if that is irrevocably 
fixed, ask that the following changes be made in the mode 
of competition : 


First.—That the manner of grouping the buildings and 
the planning and distribution of the rooms be left to the 
competitors, li:nited only by the specified requirements of 
space for the various departments, etc., to be accom- 
modated. 

Second.—That disinterested professional experts, who 
should be architects of acknowledged ability, experience 
and standing, should be appointed, to whom all the plans 
would be referred for analysis and classification, and who 
would make a detailed report to the commission for their 
consideration with recommendations as to the award of 
premiums and choice of plans. 

Third.—That the successful competitor should be ap- 
pointed architect of the building, provided that in case 
he should not be, in the judgment of said experts and 
commission, a person of sufficient artistic, or constructive 
or administrative capacity, then there shall be appointed 
an associate or consulting architect, so qualified, whose 
compensation shall be deducted in equitable proportion 
from that of the architect. 


The protest of the Architectural League, presented to 
the Mayor by a committee of the league, consisting of J. 
Beverly Robinson, Frank A. Wright, A. Hf. Thorp, Wil- 
liam B. Tuthill and Frank Waller, is made in a general 
way against the terms of the competition, and says: ‘‘In 
our judgment a competition of such magnitude demands 
careful preliminary consideration at the hands of profes- 
sional advisers of known ability, and we respectfully urge 
that the terms be modified through such agency even at 
this late day. It is only by such action that men of ac- 
knowledged reputation commensurate with the dignity 
and importance of the municipality can be secured as 
competitors.” , 

Neither of the architectural bodies nor its individual 
members believe that Mayor Hewitt’s plans will be carried 
out, and they almost unaniMously believe that the Legis- 
lature will step in to interfere. 

The New York Zimes in commenting on the matter 
says : 

“The remonstrance of the architects against the pro- 
cedure adopted by the Commissioners of the Sinking Fund 
in relation to new municipal buildings is unnecessary, 
except for the future admonition of that body. The pro- 
ject is already dead. It was evicently an attempt to evade 
the law, and was thus of questionable legality, while it 
was of unquestionable absurdity. Any architect could 
have told the commissioners that their plan was impracti- 
cable and ridiculous, and thus saved them from the mor- 
tification of having their blunders so exposed in the public 
prints that they have not attempted to defend them, while 
the Mayor has made some ineffectual attempts te disown 
them. Next time they will doubtless show more deference 

to the statute empowering them to build than they did this 
time, and they will also be likely to take the opinion of 
some reputable architect before, instead of after, adopting 
and promulgating a plan ‘ out of their own heads.’ ” 





THE Congressional House Committee on Commerce has 
decided to report favorably the bill to charter the Nica- 
ragua Canal Company. The bill, as amended, will require 
a majority of the directors of the company to be American 
citizens, and the president of the company to be a citizen 
and resident of the United States. 
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PAVEMENTS AND STREET RAILROADS. 


: No. XXVIII. 
if (Continued from page 150.) 


/ ASPHALT AND OTHER PAVEMENTS IN THE CITY OF 
LONDON. 


A SEPARATE report was made this year on asphalt pave- 
ments. The tests of thickness by pieces cut out, weighed 
for compressed asphalt from about 16% to 22 pounds per 
square foot ; the original thickness being about 2 to 2 
inches and reduced thickness /*, to 3 of aninch less. It 


would seem to indicate less care in compression in some 


cases than in others. 

In 1874 a patent ‘‘ asphalt’ pavement, consisting of tar, 
cement, sand, and sawdust, laid 2% inches thick while 
hot under a pressure of 112 pounds per square inch on 
concrete foundation, was tried, and taken up in two 
months. 

Another, called a metallic asphalt, consisting of blocks 
2x2 feet and 4 inches thick, made up of mannofactured 
‘*asphalt " and burnt ballast, also failed in the same time. 

This year the ‘*Court of Common Council” re- 
solved, ‘‘ That in their opinion tramways in the‘ City’ 
of London will occasion greater inconvenience to the 
general public and to the traffic within the city than they 
will conduce to the convenience of the public.” 

A special report made this year on asphalt and wood 
pavements gives conclusions as follows: Asphalt is less 
noisy than granite and wood less than asphalt. Asphalt 
needs close attention to repairs or is speedily knocked to 
pieces. Wood is intime unequally worn, and causes more 
jolting and noise than when new , disturbing those inside 
of carriages, however, the most. Large blocks with wide 
joints wear more unequally than small blocks with close 
joints. Asphalt is smoother, cleaner, and drier, Water 
remains longer on wood and dirt remains in the joints. 
The smell mentioned in connection with wood has caused 
no complaints, and, on the contrary, people living on line 
of streets paved with it are anxious to have it continued. 
Asphalt is most pleasing to the eye, and, on the whole, 
most pleasant to travel upon. Both should be kept per- 
fectly clean, but this is most difficult with wood. Wash- 
ing is the best method for all pavements. This makes 
asphalt slippery, but does not affect wood. One can be 
laid about as fast as the other. In good weather 125 to 
129 yards laid per day. Asphalt is easily repaired and 
wood less so, and not so permanently. 

As to slipperiness, it was found in Paris that r horse in 
1,308 slipped on granite, and I in 1,409 on asphalt. An 
extended series of observations for fifty days in London, 
with weather mostly dry and cold, the asphalt sanded, 
when wet, gave one fall for each horse traveling 191 miles 
on asphalt and 330 on wood On wet daysthis became re- 
spectively Ig2 and 432 miles. The complete falls were in 
the ratio of about I wood to 4 asphalt. ‘Che wood gives 
more chance to the horse to save himself, while a small 
quantity of mud makes asphalt very slippery. It is more 
difficult for the same reason for a horse to get up from the 
latter. 

Wood, on the contrary, seems to be more slippery when 
frost and snow prevail. It is not so safe at ordinary 
times to drive fast on asphalt as on wood; and a horse 
can be stopped quicker on the latter, except in frost. 

Compressed asphalt in all cases proved more durable 
than other asphalts. The opinion is expressed that no 

| asphalt will last more than four to six years without much 
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repairs, and that their entire surface must be renewed in 
from six to ten years. The cost reported on eight com- 
pressed asphalts at the date of the report for whole cost 
and maintenance for the seventeen-year term was, per 
year, from Is. 43d. to 2s. 4%d., the average being 
Is, 8d. 

At the same date wood pavements were reported, under 
a heavy traffic, as lasting g to 11 years, the total sur- 
face having heen relaid at least once, and additional 
blocks inserted from time to time, the mean total cost per 
annum being 2s. 74d. for those under heaviest traffic and 
2s. 44d. for lighter traffic. 

In 1875 Ludgate Circus was completed, giving a diam- 
eter of 160 feet, and greatly relieving the consequent traffic 
at that point. 

A large number of patent wood pavements laid down 
for experiment, 1eplacing granite blocks. 

Cleansing of the footways begun by the Commission in 
1872 was continued, and a method of sprinkling streets by 
means of perforated pipes laid along the curbs put in 
operation as an experiment. 

The slipperiness of asphalt had become a subject of 
complaint, and sand recommended as a remedy, sparingly 
used. 

In 1876 the granite sets with ‘‘ asphalt” joints, laid 
three years before, were found to be in very bad condition, 
as it was impracticable to remove blocks for repairs with- 
out considerable expense, the smallest repair requiring a 
boiler and special heating apparatus. The pavement was 
a noisy one also. 

The apparatus for removing snow by melting was used, 
and the cost of melting a cubic yard found to be 114d., 
192 feet o: gas melting one yard. Salt was then used, 
and then forced towards the gullies by hand labor. 

This year another patent apparatus for washing streets 
from pipes along the centre was put in place for trial. 

A number of new ‘‘resting-places,” or refuges for 
pedestrians in crossing public streets, were constructed. 
This very desirable improvement is worthy of imitation 
in many of our crowded cities. 

In 1877 another of the patent pavements, called ‘' Bar- 
nett’s iron asphalt,” proved a failure, and the company 
threw up its contracts for maintenance. 

The compressed asphalt seemed steadily growing in 
favor, and also certain styles of wood. 

This year a pavement of blocks composed of clay highly 
compressed and hard-burned was laid. The blocks were 
334x8 inches and 6 inches deep, weighing 12 pounds. 
These were laid on ‘‘ ordinary ballast,” with '¢-inch joints 
filled with ballast. The removal of granite block pave- 
ments continued. 

The use of salt on the streets for removing snow 
(‘‘ coupled with quick and careful sweeping so soon as the 
salt has done its work’”’) was continued as the most effect- 
ive means. 

In 1879 Davison’s patent iron and asphalt pavement 
was laid, consisting of iron frames with projecting iron 
studs, set in mastic asphalt on a concrete foundation. A 
similar one with lead disks proved a failure in three 
months. Up to this date thirteen kinds of asphalt pave- 
ments and eleven of wood had been laid, so that nearly 
every portion of the great arterial thoroughfares were 
paved with one of these. 

In 1880 the iron and asphalt pavement and one of the 
masticasphalts proved failures, also a ‘‘ noiseless granite” 
pavement laid on felt, etc. 








This year was laid a sidewalk pavement consisting 
of slabs made of pulverized granite sifted to the 
fineness of sand, mixed with Portland cement and water, 
and, after setting, dipped in a silicate of soda. A _ nuis- 
ance of steam disharged into sewers, and escaping into 
streets, etc., was abated by the Commission forcing the 
construction of a special sewer by the offenders. 

In 1880 another subway for pipes. etc., was constructed 
by parties owning property on each side of a newly-opened 
street. A specimen of the so-called granolithic pavement, 
made of crushed granite and lime or cement, was laid. 
Wood and asphalt had now almost entirely replaced granite 
in the main thoroughfares and many of the minor streets, 
asphalt predominating. 
were introduced. 

The construction of subways was again forcibly urged 
as the only means by which to prevent tearing up of the 
Streets. 


Three more ‘‘ resting-places ” 


In 1882 the washing of streets by a hose and jets having 
been in use two years was reported upon favorably. In 
the same year a special report gives the annual cost of 
maintenance only of various pavements as follows: 

The average for 16 of Val de Travers compressed 
asphalt was Is. per yard; of 7 Limmer compressed 
asphalt, 9 14a. ; of 5 Soviéte Francais des Asphalte’s com- 
pressed asphalt, 11d. ; of g improved wood, 12%d’. ; of 18 
of all kinds of wood, 13'%4/.; and of 5 granite block, 
5 4d. 

In 1883, the report states that ‘‘the most favorable 
period for using water (for cleansing streets) is when the 
surfaces of the wood and asphalt are in a moist and greasy 
condition,’’ the mud being then most easily removed. 
Street washing was done on 187 nights. 

In 1884 the so-called International pavement, consist- 
ing’of large blocks of asphaltum and crushed limestone, 
highly compressed, and laid on a concrete foundation, of 
which a specimen was laid three years before, proved a 
failure. The Asphaltic Wood Pavement Companv also 
failed. The large amount of sand required on the asphalt 
pavements and the removal of the mud formed is reported 
as requiring 50 per cent. more laborers to care for the 
streets. 

In 1885 complaints were made of smell arising from a 
wood pavement. ‘The street was one on which the sun 
rarely shines, and not being well adapted for wood, it 
was replaced by asphalt. The Henson Wood Paving 
Company failed. 

In 1886 the engineer reports all the wood pavement 
companies as either bankrupts or as having failed to fulfill 
their contracts but three. 


This ends the list of reports received to the present 
time. There are many other matters treated in them ; 
and being the summary of the experience of such a dense 
population, the results are especially valuable to city en- 
gineers everywhere. 





REINFORCED WATER-PIPE BELLS. 

THE first pipe of the duplicate main which is to supply 
water from Lintrathen Loch to Dundee has just been 
laid. The jointing of the old pipes was on the turned- 
and-bored principie; but Mr. J. Watson, the engineer, is 
of opinion that this system tends to make the line of pipe 
too rigid, and dces not leave it free to yield to fluctuations 
in the temperature of the water. In the new pipes the 
sockets are to be dovetailed inside, and the spigots placed 
freely in and calked with lead. Over each socket a steel 
hoop is then shrunk. In order to ascertain the value of 
the respective methods of jointing, Mr. Watson had a 
series of experiments carried out at the foundry in Glas- 
gow where the pipes are produced. It was found, as the 
results of these experiments, that the unhooped pipe 
burst at a tensile strain of 18,885 lbs. to the square inch; 
while the hooped pipe did not burst tillthe pressure was 
26,677 Ibs. to the square inch—showing an advantage of 
41.2 per cent. derived from the steel hoop. In the case 
of the unhooped pipe, too, it was observed that the frac- 
tured part was forced altogether out ; but thatin the case 
of the hooped pipe the cast iron was only fractured, the 
hoop remaining intact, and preserving the pipe in a more 


serviceable condition than the other—thereby limiting 
very much the amount of water which would escape. The 
new pipes are from 1 to 13% inches thick.—/ournal of 
Gas-Lighting. 

On the Midland Railway in England, adhesion of |o- 
comotives is promoted bythe use of a very fine jet of 
sharp sand blown under the tread of the wheel by a blast 
of compressed air or steam. In France water has been 
used for the same purpose with good effect. 








WOODEN WATER-PIPES IN COLORADO. 


THE water-works company, of Denver, Col., is now 
laying wooden water-mains in certain localities which at 
present are so thinly settled as not to warrant the expense 
of iron-pipes. While the use of ‘‘ temporary” construc- 
tion in place of permanent work is not usually to be recom- 
mended, even at a considerable saving in first cost, there 
sometimes are places where, owing to the cost of trans- 
portation, or other difficulties, or the smallness of the 
revenue to be derived, the question is not between cheap 
work and good work, but between cheap work or none. 
We, therefore, present the details of the Denver system, 
whose advantages: are: Small first cost; rapidity and 
cheapness in construction, requiring no skilled labor ; 
facility in transportation, the component parts being 
small and light ; sufficient strength and reasonable dura- 
bility. 

As the illustrations show, the pipe is formed of staves 
similar to those of a barrel, which are hocped together by 
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round iron bars. The ends of each hoop are held in a 
cast-iron clip or socket, one end having a T-head and the 
other being threaded to furnish means of tightening. 
The staves are about 3% inches wide, of any 
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e Section of Clip ex~~ 


convenient length and dressed from 2-inch stuff to the re- 
quired thickness, which varies from 1% inches to 13 
inches, according to pressure. The hoops are of '4-inch 
round iron and are spaced according to the size of the pipe 
and the pressure to which it is subjected, from 7 inches to 
2% inches apart. Inasmuch as the bursting pressure is 
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_ or about one-quarter that of cast iron. 





diem. The quantity of wood in feet, B. M., required per 
lineal foot is as follows : 24-inch pipe, 13 feet; 30-inch 
pipe, 20 feet ; 36 inch pipe, 29 feet; and of iron from 2 
to 40 pounds; 30-inch pipe therefore costs per foot about 
as follows: 


Wood, 20 feet, at 5 cents.......... 0.0. ee eae $1 
Iron, 30 pounds, at 4 cents 
VABOE oie ss. So aee ee sles Deewana Saeee 


$2.40 
Any kind of weod 
will answer for the staves which is fairly straight-grained 
and free from knots and shakes. In Denver California 


_ red wood is used, having been found superior, although 


' more expensive than the native pine. 


The system is pat- 
ented by Mr. Charles P. Allen, Chief Engineer of the 
Denver Water Company. We are indebted for the above 
facts and illustrations to Mr. W. Barclay Parsons, Jr., 
Mem. Am. Soc C. E.’ 


EXPENSES OF THE WAR DEPARTMENT FOR 
PUBLIC WORKS. 

THE total expenditure of the War Department during 

the last fiscal year on public works was $,863,552. 


_ Over $100,000 has been spent on each of the following 
| works during the year ending June 30, 1887—viz.: Build. 


——— ee 


ing for State, War and Navy Departments, $355,000. 
increasing the water-supply of Washington, D. C., 
$348,000 ; purchase and reconstruction of Aqueduct 
Bridge, District of Columbia, $121,000 ; improving har- 
bors at Baltimore, Md., $171,591 ; at Charleston, S. C., 
$106,000 ; at Savannah, Ga., $150,250; improving Ged- 
ney’s Channel, New York, $142,500 ; removing obstruc- 
tions in East River and Hell Gate, New York, $114,165; 
improving Delaware River, $129,000 ; improving Potomac 
River, $268,000; improving Great Kanawha River, 
$112,500 ; improving Sabine Pass, $165,000; improving 
Tennessee River, $168,500; improving Kentucky River, 
$121,000; improving Ohio River, $224,762 ; improving 
Mississippi River. $746,058 ; improving Mississippi River 
between Ohio and Illinois Rivers, $194,018 ; improving 
Mississippi from St. Paul to Des Moines Rapids, $148,500: 
constructing jetties and other works at South Pass, 
€150,000 ; improving Missouri River, $379,735 ; damages 
by improvement of Fox and Wisconsin Rivers, $129,403 : 
improving Columbia River at Cascades, $112,497. 


SANITARY IMPROVEMENTS IN BUENOS 
AYRES. 

ProcrEs de I'hyyiéne dans la Republique Argentine 
Par le Dr. E. R. Coné. 266 pp. Royal 8vo. Pans. 
1887. The title of this book is somewhat misleading. 
since it relates mainly to the sanitary improvements which 
have been made in the city of Buenos Ayres, and include 
a very good description of that city from the point of view 
of the sanitary engineer. 

It contains twenty plates illustrating water-works, sev- 
erage, schools, hospitals, etc. The descriptions are suf- 
ficient for general readers, the rules and regulations affect- 
ing municipal hygiene are given fully, and the whole gives 
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resisted entirely by the hoops, their spacing for any given 
head is readily calculated. The cast-iron clips, of which 
there is one to every hoop, weigh 2'4 pounds each. The 
pipe is used in Denver in four sizes, 24, 30, 36, and 45 


_ inches diameter, and is subject to pressure varying from 


50 to 120 feet of head. It has been laid to a radius of 
175 feet. The cost of labor of laying, exclusive of exca- 
vation, is sbout 20 cents per lineal foot for 24 and 30 inch 
pipe in Denver, where common labor is worth $1.75 per 
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one a very good idea of what has been done recently to 


improve the hygiene of the city. 


AN AUTOMATIC CUT-OFF. 


C. HoLcrort has patented in England a device to pre- 
vent overwinding in mine hoists. The hoisting rope passe> 
between a pair of shear blades, which, if the cage is lifted 
too high, automatically cut the rope, while safety catches 
prevent the fall of the cage. 
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THE PROPOSED NATIONAL BUREAU OF 
HARBORS AND WATERWAYS. 


New York, February 20, 1 888. 

Sir: Senator Cullom’s bill seems to have two objects in 
view—viz., to do away with requiring an able and expe- 
rienced civilian engineer to report to a younger and less 
experienced man, and to prevent, as far as possible, some 
of the abuses of the present system, such as appropriations 
for unprofitable improvements, and the much greater loss 
resulting from failure to provide funds for work in progress 
either through political dissensions or the vetoes of appro- 
priation bills in obedience to demagogical clamors. 

The first object seems reasonably well secured, though 
as no man need hold the position of civilian assistant on 
Government works who does not like it, it would not be 
worth while to trouble the legislators of our country for 
the first object alone, and furthermore, the bill still contem- 
plates a close corporation of engineers in which promotion 
by seniority, a rigid regard for *‘ record,’”’ precedent, and 
esprit du corps, combined with the authority of the older 
and more conservative members of the corps, will tend to 
prevent able and progressive engineering and still further 
settle on our practice the tendency, induced by our schools, 
to become repeaters of the practice of others. 

I do not see that the Cullom bill would, any more than 
the present system, enable the country to avail itself of 
the genius of Eads, for instance, if he was still living, and 
_ think that one of the amendments referred to as possible 
in Mr. Corthell’s letter should enable the country to 
secure the advice of able engineers whenever it may prove 
valuable. 

As far as the bill under consideration goes in providing 
that the total estimated cost of an improvement should he 
appropriated at once, it cannot be too highly commended, 
as it will stop a fertile source of waste. The principal 
reason why Government work is more expensive than cor- 
porate or private work lies in the fact that nearly always 
appropriations are too small for an economical prosecu- 
tion of the work in hand ; when to that is added the fail- 
ure of appropriations, sometimes leading to large expen- 
ditures for simple maintenance, as was the case at Flood 
Rock, or to a loss of a large part of the work done, as at 
Charleston harbor, for instance, the wasted money may 
amount to a large percentage of the cost. 

In a discussion of Mr. Corthell’s paper on ‘‘ South Pass 
Jetties,"’ read before the American Society of Civil Engi- 
neers, the undersigned suggested that before any improve- 
ment was undertaken, a report on its necessity, on the 
plan to be adopted and its cost, should be made by a 
board composed of three civil engineers and three military 
engineers, associated with three or four persons interested 
in the commerce and industries of the locality to be served 
by the improvement, the appropriations to be made as 
provided in the Cullo-n bill. 

Supposing that only the composition of the board may 
be seriously objected to, it is urged that the civil engi- 
neers or those not connected with the corps charged with 
river and harbor improvements, and hence not in danger 
from the displeasure of the older members, would not have 
their judgment hampered by a regard for the prejudices 
of these older members, or, in other words, new and inde- 
pendent views would be brought into each board, while 
the business men might and probably would be better 
judges of the necessary scope and extent of the proposed 
improvement and the resources which would be tributary 
to it than a board composed largely of strangers to the 
locality. 

It is understood that Senator Plumb proposes ‘ taking 
the whole subject of public buildings out of the hands of 
Congress and placing it in charge of the Secretaries of the 
Treasury and Interior and the Postmaster-General.” It is 
well known that various surveying and executive depart- 
ments connected with engineering report to different sec- 
retaries, and often do overlapping work. Would it not be 
well to create a new dzpartment presided over by a Secre- 
tary of Public Works charged with all surveys, construc- 
tion, and maintenance of Government property except for- 
tifications and ships ? EDWARD P. Nortu. 





U.S. ENGINEER'S OFFICE, 
Quincy, ILL., February 17, 1888, 


SIR: Referring to the Cullom bill for a National 
Bureau of Harbors and Waterways, I would say that 
I believe in an ‘‘ indictment.” It is necessary that all 
the facts and motives shall be expressed that the prisoner 
may know what is charged against him. So in a civil 
process a bill of particulars, or the petition itself, presents 
reasons and grievances, and asks for remedies, etc. Now 
itdoes not appear to be necessary that in legislative action 
any similar course should be followed. Were the analogy 
complete, the Corps of Engineers might ask wherein it 
had failed, and what grievances existed to make a change 
necessary? From the bill itself it would appear that an 
enlargement only was intended, resulting eventually in a 
separation from the Corps of Engineers of all duties con- 
nected with the improvement of the waterways of the 
country. 

I cannot see any foundation for such action resting 
upon good ground. I believe I am reasonably well posted 
in the history of the Corps of Engineers and of its works, 
but I do not find therein any larger percentage of errors 
than are encountered in all lines of business. Therefore 
I fail to see any need for a change. 

I do know, however, that beginning with the selection 
of candidates for the appointments to cadetships at West 
Point, and following through their subsequent education 
there, and after gtaduation, there is in existence in this 
country no fairer or more democratic and unpartisan sys- 
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tem of selection of men than is there found. I can readily 
believe that this system could be expanded to advantage, 
even by enlarging the educational course and varying it, 
So as to give attention to special subjects if necessary. 
Very truly vours, etc., E. H. RuFFNER, 
Capt. of Engineers. 





UNITED STATES ENGINEER OFFICE, 
GALVESTON, TEX., February, 18, 1888. 


Sir: Senator Cullom’s bill to establish a National 
Bureau of Harbors and Waterways proposes to take from 
theCorps of Engineers of the Army the management of 
river and harbor improvements, and to place it in the 
hands of a new corps, which it creates, to be composed 
exclusively of civilian engineers. It also concerns itself 
with some matters of detail which may beexecuted by the 
old organization as well as by the new one. Vast inter- 
ests, involving the expenditure of from ten to twenty 
million dollars per annum, are suddenly transferred from 
an experienced corps to a new and inexperienced one. 
Under Section 22 every clerk and civilian engineer in serv- 
ice is turned out of it the day the bill becomesa law. So 
sudden and radical a change can be justified only by some 
great and pressing evil in the present system. 

The present system may be described as including the 
following features : 

1. The inauguration of a work, or the selection of a 
waterway which is to be the subject of public expendi- 
ture, is retained by Congress in its own hands. Congress 
could delegate this power to the Executive if it chose, but 
it hasnot so chosen. The bill makes no change in this 
feature. 

2. Plans and estimates of cost are prepared by a com- 
petent officer, and are then subjected to the scrutiny and 
criticism of superiors before being submitted to Congress, 
and must then have the approval of Congress before the 
work is begun. This feature is substantially adopted in 
the bill. 

3. The money for carrying on the works for one year at 
a time is appropriated by Congress in annual appropria- 
tion bills. An improvement in this feature can be effected 
by therules established by Congress for its own guidance, 
but not by legislation intended to govern the Executive. 
Section 14 of this bill seems to be aimed at some such im- 
provement, Dut, if so, it fails entirely of its object. Its 
effect would be merely to put a sudden stop to every per- 
manent work of river and harbor improvement in the 
United States. It would, in my judgment, be a very 
great improvement upon this feature of the present system 
if Congress would, upon the inauguration of any work, 
appropriate funds sufficient to complete it, the amount to 
become available for expenditure during each year being 
fixed in advance. In nearly all cases where the results of 
river and harbor works have been unsatisfactory the evil 
may be traced tothe system of annual partial appropria- 
tions. This bill offers no remedy, and no bill, except an 
appropriation bill, can offer one. 

4. Finally, the works are executed by the Corps of 
Engineers, a military organization, recruited exclusively 
from the most distinguished graduates of the U. S. Mili- 
tary Academy. This corps not being large enough to 
provide for all parts of all the works, its officers are com- 
pelled to employ a considerable number of civilian engi- 
neers as assistants. It is only in exceptional cases that 
civilians are placed in independent charge of works, or are 
concerned with the disbursement of money. They usually 
remain in subordinate positions, and they are not assured 
of permanent employment. ‘Their number is ir.creased or 
diminished according to the necessities of the service. 
With appropriations varying in amount from year to year 
so largely as they have done, the number has fluctuated 
considerably. Worthy men have been thrown out of em- 
ployment, without fault of their own, when there was 
plenty of work for them to do (but no money to pay them 
with), and other worthy men have had their promotion 
stopped at the grade of principal assistant with salaries 
usually not exceeding $2,400 per annum, and with no 
prospect of further advancement. These are two evils 
which should, if possible, be corrected. ‘They are evils, 
however, which affect the personal interests of a very 
small number of men, and in correcting them care must 
be taken not to inflict injury upon great public interests. 
It is to be remembered that there is no breach of contract. 
These gentlemen have accepted their positions with the 
conditions now attached to them, and could abandon 
them at any time if more favorable positions were open to 
them elsewhere. 

It must be assumed that, asa rule, the officers of the 
Corps of Engineers are fully competent as engineers to 
plan and conduct these works, and that they are faithful 
to their trusts. The truth of these assumptions has not 
been questioned by disinterested persons. Certainly Con- 
gress will not assume the contrary without careful investi- 
gation: I will not now discuss the matter. : 

On the Ist of January, 1888, the number of officers 
connected with river and harbor improvements was 67, 
and their total annual pay, including allowance for quar- 
ters, was $246,354. Of these 27 were engaged also upon 
other duties, their salaries amounting to $126,352. The 
last full statement of civilian assistants employed upon 
these improvements is for October 31, 1886 fe 
Ex. Doc., No. 126, 49th Congress, 2d Session). At 
that time there were 104 assistants in service, upon -a 
total annual pay of $207,300, and this may be considered 
as approximately the average number employed in 
years when appropriations have been made. ‘The num- 
ber of officials, civil and military, is therefore about 171, 
and their total annual pay is about $453,654, or if the 
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salaries of officers engaged also upon other duties be 
omitted, the total annual pay is about $327,302. This 
constitutes a flexible body of officials, which can be en- 
larged or diminished according to the amount of work 
that it may have todo. With the uncertainty and irregu- 
larity which now characterize the annual appropriations, 
it is perhaps as efficient and economical an arrangement 
as could possibly be devised. The new bill proposes to 
replace it with a body of 615 officials, whose total annual 
pay is to be $1,180,000. This increase is greatly in excess 
of the needs of the service at present or in the near future. 

The present Corps of Engineers was originally created 
partially for the purpose of conducting works of internal 
improvement. It has always had charge of the river and 
barbor works, upon which it has expended some $125,- 
000,000 or more. Works of this kind are as much its 
specialty as are fortification or military mining or map- 
making. Necessarily its officers are more experienced in 
this branch of engineering than other engineers. ‘Their 
civilian assistants have gained experience also, and some 
of these are thoroughly fitted in character, talents, and 
experience to take independent charge of works. But the 
great majority of them are of course better fitted for the 
subordinate positions which they occupy. The number 
of civilian engineers in the country who are now compe- 
tent equally with the officers to manage these works is 
small, and the number of these who would be available 
for appointment in the new organization is still ‘smaller. 
Yet the bill provides that out of the 615 positions created 
only fifty-three, or one-half of each of the four highest 
grades, and one-fifth of the next grade, may be filled from 
the present corps, either by appointment or by temporary 
detail for not more than two years. The remaining 562 
officials are to be taken from civil life. And at the end ot 
two years every officer must sever his connection with the 
works or give up his commission in the army. This is to 
throw the management of the works very largely into the 
hands of persons who, af least for the present, are un- 
skilled and inexperienced. 

Passing to a consideration of the bill by sections many 
defects of detail are found. 

In Section 3 provision is made for a larger number of 
officials in the lower grades than are necessary, but with 
very imperfect arrangements for their supervision. An 
advisory board drawn only from one grade, in which are 
but four officials in all, would not be a good one. The 
board should be selected by the chief without regard to 
rank, and should be composed of five or seven members. 
There is no provision for inspection of works or proper 
supervision of money accounts, 

By Sections 4 and 6 new appointees are placed over the 
heads of the men who have had charge of these works. A 
reflection is thus cast upon these latter which is unjust 

Section 7 is somewhat obscure, but seems to contem plate 
giving to army engineers the option of accepting or de- 
clining temporary appointments in the new corps. The 
President should have the power to order them to perform 
these duties. It may be doubted whether many of them 
would accept the duties voluntarily upon the terms pre- 
scribed in the bill. 

Section $ is obscure. If it means that no more appoint- 
ments below the grade of Department Engineer are to be 
made than are needed, the language should be altered. 
Authority should be given to some person or persons to 
determine what the necessary number is, 

In Section 9 the rates of pay are very much higher than 
those now paid for the same services. 

In Section 10 retirement upon half pay at the age of 
sixty-five is provided for, without reference to length of 
service, which is in violation of the principle upon which 
such allowance should be made. 

In Section 13 the requirements that there must be from 
9 to 11 departments, and that every department must be 
under a department engineer, would put some of them into 
unfithands., The number of the departments and the as- 
signments to their command should be left to the Execu- 
tive, as in the army. 

Section 14, so far as it changes present law, has already 
been alluded to. It simply stops all permanent works. ~ 

Sections 15 and 16 are mere statements of routine, fol- 
lowing military precedent, and may better be left to the 
‘* Rules and Regulations,” for which separate provision 
has already been made in the bill. 

In Section 17 there is much statement of routine which 
would better be left tothe ‘‘ Rules and Regulations.” 
The object of the section would be accomplished by sim- 
ply requiring the Secretary of Warto report annuall y upon 
the subject referred to. It may be doubted, however, 
whether such a report is needed annually. It may be 
made from time to time as Congress may call for it, or as 
the Secretary of War may think desirable. 

Section 22 has already been alludedto. It dislocates in 
a violent manner the present administrative machinery for 
carrying on the works, and cannot fail to do great harm. 

There are numerous other defects, but sufficient bave 
been mentioned to show that the bill as a whole is not in 
the interest of efficiency and economy, and should not 
receive the indorsement of any patriotic citizen. 

The imperfections in the present system have already 
been pointed out. It is greatly to be hoped that Congress 
will soon adopt the policy of providing, at the beginning of 
any work, the funds necessary for its completion. Such a 
policy would carry with it greater care in the inauguration 
of new works; and it would make the position of the 
civilian engineer a less precarious one. Whether an 
improvement in the organization could then be made ma 
be open to discussion. I am inclined to think not. In 


| avoiding the minor imperfections which exist in the present 
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organization it will be easy to fall into much greater ones. 
The difficulties of properly recruiting a corps of this kind 
from any but a special Government school seems almost 
insuperable. At all events, no change in the organization 
IS at present necessary or desirable. 
Very respectfully, your obedient servant, 
O. H. ErnsT, Major of Engineers. 


THE BERLIN METROPOLITAN RAILWAY. 


THE translated description of this work was concluded 
in our issue of February 11, but in this and a succeeding 
issue we shall give a number of illustrations of typical 








THE NORTH RIVER BRIDGE. 


Mayor Hewitt, of New York City, has been officiall; 
requested by the New Jersey Commissioners of the New 
York and New Jersey Bridge Co. to take such action as 
may be necessary to secure the appointment of similar 
commissioners by the Legislature of New York to co-op 
erate withthem. It is proposed to locate the bridge near 
Spuyten Duyvil Creek. 


section of street crossing given below is of interest, as 
showing the arrangement of road-bed, support of rails and 
methods of drainage. The structure of which it is a sec- 
tion is not shown. Other arrangements of rail] support, 
ballast and drainage are shown on the section of bridge 
over the Humboldt Basin, showing pier, and also on the 
section of viaduct through pier, which is a section of the 
viaduct through blocks shown on the opposite page, where 
the bridge over the Humboldt Basin is also to be found. 

The ‘* Canal”’ shown on section of viaduct through pier 
is an overflow or storm-sewer. 


stations, bridges, etc., on different parts of the line. The The wrought-iron pendulum column has a ball-bearing 


top and bottom, and is used under the continuous girders 


blocks, but has been so drawn merely for convenience and 
contrast. 
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PAVING AND PARKS FOR BROOKLYN. 


MAYOR CHAPIN, of Brooklyn, favors the issue of 
$1,700,000 of bonds to provide for street improvements, 
such as paving, constructing sewers, erecting buildings for 
educational purposes, or securing eligible sites for such 
buildings, and $300,000 of bonds to provide small parks in 
regions remote from any existing park. Of such small 
parks Brooklyn has a great and increasing need, and its 
rapid growth is rapidly increasing both their necessity and 
the expense of providing them. 
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SECTION OF STREET CROSSING. 
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PIER OF BRIDGE OVER HUMBOLDT BASIN. 





NEW YORK RAPID TRANSIT PLANS. 


THE Board of Aldermen have requested the Legislature 
to pass an act, by which the Commissioner of Public 
Works is to be directed to prepare, under the Mayor's 
d‘rection, for the more rapid transportation of pas- 
sengers. mails, and freight within the limits of the city 
by underground railway or otherwise. The city is vested 
with power to have property needed for the purposes of 
the proposed road condemned, and is authorized to con. 
tract with any railway company having a terminus in this 
city for the construction, maintenance, and operation 1f 
the proposed railroad. No more than five cents shall be 
charged each passenger using the proposed road. Any 
motive power other than animal power may be used. 


SuIT has been brought in New York City to put an end 
to the maintenance of a Babies’ Hospital in a residential 
quarter, on the ground that it is a nuisance and dangerous 
to the health of the neighborhood. 
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WROUGHTAIRON PENDULUM COLUMN. 
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CROSSING AT KUPFERGRABEN STREET AND CANAL. 
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BRIDGE OVER THE SPREE AT BELLEVUE PARK. 
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RESIDENCE OF MAX 
NATHAN, ESQ. 
No. III. 
(Continued from page 184.) 


PLUMBING IN THE 


FIGURE 10 illustrates a device for suspending pipes from 
the ceiling. A ceiling strip of wood is secured to ceiling 
as shown, and hangers fastened to it. ‘These hangers are 
made of wrought iron, three-fourths of an inch in width, 
and one fourth of aninch in thickness, and convex on 
lower side. The sketch shows the pipes suspended about 
twelve inches below ceiling, but the length is controlled 
by position of pipes desired. 









Device FOR HANGING FIPES TO 


CEILINGS 


Figure 11 illustrates the manner of laying pipes under 


floors, and is utilized wherever pipes are laid under floors | 


in the hall and dressing-room. A recess under floor is 
lined with sheet-lead in the form as shown in section, and 


is connected with waste-pipes that extend to cellar, and | 


therefore if any leak in the pipe should occur the water 
will be removed without injury to ceiling below. The 
cold-water pipes are covered with asbestos mortar to pre- 
vent adjacent hot-water pipes from heating the cold water. 

All vertical pipes in the partitions are inclosed in tubes 
of a la:ger diameter, and the lower end of these tubes are 
_also connected with safe-wastes extending to cellar. 

In Fig. 12 is shown sections of soil and waste pipes in 
the bath-rooms. The entire floor of bath-room is lined 


with sheet-lead, which extends up the walls back of wain- | 


scot. This lead lining is indicated by heavy black lines. 

Fire-proof blocks are utilized for filling above the lead 

lining up to the tiled floor. At the point where the soil- 
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pipe passes out of the room the lead lining is inlaid into 
the hub as shown. Safe-waste pipes connected with this 
lining are carried down to cellar. The lead lining is laid 
about seven inches below surface of floor, which gives a 
space of four inches over the iron girder. This depth of 
seven inches will allow the necessary space for the traps 
required under the bath-tubs. 

The illustration in Fig. 13 represents a horizontai boiler 
suspended from ceiling, and in Fig. 14 is shown the detail 
of hangers, which will first be described. 

A tube of galvanized iron is let into wooden beams and 
T-collars slipped over it, and into these T-collars sections 
of pipe are screwed in lengths to give the requisite height 
of boiler. At /is shown a detail of connection with boiler. 
Copper bands about four inches in width pass around the 
boiler with the ends projecting above, and in between 
these a copper plate is inserted, secured to them by means 
of bolts. The opposite end is circular, and is screwed to 
the tubes described above. 
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Fig -12 


This boiler will contain 160 gallons, and is divided into 
two sections by a vertical plate in the centre. A’ shows 
the low-pressure boiler, and B’ the high-pressure. This 
form of boiler was used on account of the narrow space 
between the range and outer wall of building. 

In Fig. 13 this system of pipes is shown which will now 
be described. The cold water for low-pressure supply 
passes from cellar up A entering boiler at top and passes 
out down A to B, thence up into heater and out through 
pipe C returning to boiler. From boiler the hot water 
flows through D to elevator-shaft in the laundry, which is 
located here in the extension. The branch D’ runs to fix- 
tures in rooms above. M is a circulation pipe on low 
pressure, and N circulation for high pressure. ‘The pipe 
B extends down to cellar, thence to laundry-range. The 
pipe E branches from B below heater, thence up to ceil- 
ing, and also to laundry-range ; but the direction of the 
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flow will be down the pipe B to range, and returning 
through E. 

The high-pressure supply passes down G to boiler B’, 
thence to pipe H, and thence to range through I, return. 
ing through J and H to heater, and through K to boiler, 
The hot water flows out through L to elevator-shaft and 
up to bath-rooms. The branches G’ L’ N' carry supply 
to fixtures in rooms above basement. F is an intermediate 
supply between high and low pressure, having a stop-cock 
which cuts off the flow. This pipe is continued from D 
over boiler down to sink to supply hot water. The cold 
supply for sink branches from A. The pipe H terminates 
at the floor. The cut-off shown in Fig. § is on second 
floor, located as described for No. 22. 

This heater is intended for use in dwelling houses where 
two systems of water-supply are utilized. 

The ordinary methods employed for this purpose are 
either connections with two water-backs set in a range, or 
with a boiler made in two sections, the hot-water circula. 
tion in the outer section heating the cold water in the inner. 
When two boilers are used, one for high and one for low 
pressure, this heater is set between them. 

This device is circular in form, 8% inches in diameter 
and 13 inches in height, and is made of heavy copper, the 
outer shell being made separate, permitting the inner 
chambers to be detached. 

The form of the chambers is shown in plan, the circle 
at H representing the position of the tubes connecting the 
chambers. The small circles at E F are braces to in. 
crease the strength of the chambers, and are required on 
account of the unequal water-pressure. A brace is also 
set in the centre of each chamber, the position being indi- 
cated by dotted line at G. The heights of each chamber 
and spaces between them are each three-quarters of an 
inch. 
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The high-pressure supply, after being heated in the 
range, enters at A, thence passing up through each 
chamber, as shown by broken lines in section, leaving the 
heater at B to supply the upper stories. 

The cold water from low pressure enters at C, flowing 
from lower to higher chambers through openings shown 
in plan and section at EE, occupying the entire space 
shown in white, and exposed to a heating surface of more 
than 1,000 square inches before passing out at D. 

This device, invented by Mr. John Tucker, of the 
firm of Byrne & Tucker, plumbers, New York, who executed 
the work here described, is an improvement on a former 
one for a similar purpose. 

The architects were William Shickel & Co., of New 
York. 


THE RESULTS OF LEAD POISONING. 

IN some obscure cases of lead poisoning at Sheffeld, 
England, which have been referred to ina recent issue of 
the Local Government Chronicle, the result is stated to have 
been the production of indigestion and pain in the limbs 
in mild cases, and in more severe cases paralysis of the 
wrist and hand, and granular disease of the kidneys. The 
water dissolves not only the lead in the pipes, but also in 
some instances the lead to be found in kettles. 


In England the working hours of a plumber during the 
twelve weeks following November g have just been agreed 
upon between the Central Association of Master Builders 
and the United Operative Plumbers’ Association as fol- 
lows: 7to 8, 8:30 to 12, 1to 4:30; on Saturdays, 7 to 8 
and 8:30 to 12, giving a weekly total of 444 hours. The 
hours will apply to both society and non-society men. 





WE are surprised to learn from the Omaha See that that 
city is without hospital accommodations. A movement is 
on foot to secure land on which to erect a city hospital. 
Certainly an enterprising city like Omaha should not be 
without suitable hospital buildings. 
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ON MAKING LEAD BENDS IN PLUMBERS’ 


SHOPS. 


BosTon, February 6, 1888. 

Str: I have been much interested in your Milwaukee 
correspondent’s description of how to keep the plumbers out 
of mischief during the winter days by employing them in 
making lead bends, page go of your issue of January 7 ; also 
L. H. D.’s criticisms thereon, page 137 of January 28. 
All such shop-made bends would be sure to find their proper 
place in the scrap and old lead bin and would never be 
used ona job. Mr. Nicholson’s method is antediluvian, 
and no doubt was invented by some genius a tew short 
years after Noah’s flood and at a time when the plumbers 
worked eighteen hours a day and the bosses charged 
twenty-four. Yet with all this L. H. D. should not criti- 
cise a system that his own antedates, since his method 
would necessitate the keeping up of a moderate- 
sized lumber yard as a sort of annex, with steam saw 
and planer attachment for the manufacture of plugs. All 
this means that the boss would have to furnish each man 
with a mule team or pony express to cart round his kit. 
This pony express would look well going up Broadway, 
reminding one of the mounted brigades of sightseers 
leaving a Manitou hotel for Pike’s Peak, only a little more 
ludicrous. This would be a fine subject for the funny 
man of the press, which he could fatten on. 

As I stated above, shop-made bends might amuse the 
plumber, but it would be money in Mr. Nicholson's pocket 
to furnish each of his men with an easy chair and let them 
pass their time away smoking their T. D. pipes, and not 
use his men in destroying lead pipe. If L. H. D. had 
not mentioned the tapering of his plugs and adding the 
holes in the ends, his criticisms might be passed over. If 
he knows anything about pipe-bending he should know 
that a tapered plug used at the end, to be taken hold of 
during bending, if the bend is to be made near the end 
would not only cause a bulging of the pipe at the back, 
but a kink at the front, caused by that part of the plug 
which is in the pipe being tapered, which it should not 
be. 

A plumber can whittle out a plug with his pocket knife 
in two minutes which would fit the pipe tightly without 
any taper. A piece of wood he can always find on the job 
and dispense with the pony express. J. T. 


LEAD LADLE FOR PIPE-JOINTING WORK. 


THE accompanying engravings illustrate a lead ladle 
made from a patent of Mr. H. Nicholson, and described 
in the Engineer, to facilitate the running of the molten 
lead into the joints of water and other cast-iron pipes. 
The objects are to prevent the admission into the joint of 
scum or dross, to dispense with any necessity for skim- 
ming the lead, to enable the lead to be run without tilting 
the ladie, and to minimize the danger to the operatives. 
It has, further, for its object to enable the lead to be run 
simultaneously on both sides of the collar when making 
a joint with two cere pipes and a collar. Fig. ris a 





front view; Fig. 2 is an enlarged section of the valve, 
rod and lever. These improvements consist in at. 
taching to the bottom of the ladle a raised valve 
seating A, within which is a conical or cylindrical 
hole for the exit of the metal. The plug or valve is con- 
structed partly of fire-clay, and is attached by means ofa 
rodR to alever L, the fulcrum of which is mounted upon 
a bracket B secured to the rim of the ladle. This bracket 
has stops for limiting the amount ofangular motion of the 
lever L, so as to prevent the valve or plug being lifted be- 
yond the range of the guides C. To prevent the acci- 
dental escape of the molten lead by an accidental move- 
ment of the lever, between the lever L and the bracket B a 


key or wedge W is inserted, which is removed when the 
joint has to be run. 
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Correspondence. 


All correspondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it is often necessary to communicate with them for addi- 
tional information before printing their communications. Anony- 
mous letters will not be noticed. 


WHAT IS THE BEST WATER-PRESSURE 
REGULATOR? 


54 BEEKMAN STREET, New York, February 17, 1888. 
Sir : Kindly inform me which is the best water-pressure 
regulator and where it can be got, and oblige 
; Yours respectfully, Louis WAEFELAER. 


[Referred to our readers. ] . | 
| 


NOISE CAUSED IN THE MAINS OF A STEAM- 
HEATING APPARATUS BY AN IMPROP- 
ERLY-ARRANGED RELIEF-PIPE. 


GRAND Forks, DAK., January 17, 1888. 


Sir: We have lately warmed a separate building two | 
hundred feet distant from our main building. The pipes ' 
in the new building are exceedingly noisy at times, snap- 
‘ping and pounding, and atl our efforts to prevent it have 
thus far been only partially successful. We therefore 
apply for advice through your journal, sending sketch 
made by our janitor, and hope you will be able to suggest 
a remedy. 


ritbn Valve. 
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A shows connecting-pipe,1 /¢ inchesin diameter, between 
the live-steam pipe B and the return-pipe C. This con- 
necting-pipe, which is only two or three inches long, is 
open, and allows the live steam to meet the returning 
water. At least I so understand it, but I am not engineer 
enough to know the philosophy of it. H. B.S. 


{From the data sent, we are able to give you very little 
advice in the matter of the noisy pipes. In other words, 
we are unable to determine whether the trouble is a defect 
of principle or of detai]. We are of the opinion, however, 
that should you alter the connection A in such a manner 
that you can put a check-valve in it the noise may stop. 
If the tee B is too close to the tee C to put in a connec- 
tion with a check-valve, connect B to some other part 
of the return-pipe, say as shown by the extra lines in Fig. 
2. Use a swinging check-valve the full size of the pipe 
(1%-inch), and have it open from the main into the re- 
turn-pipe. 





Buon AWA 


We are unable to see the good accomplished by the pipe 
H—the main steam-supply from boilers—entering the re- 
ceiving-tank as shown, and the steam thence passing from 
the tank through the pipe I to the coils, etc. We rather 
consider it a disadvantage by causing unnecessary friction 
and condensation. If after trying the check-valve in the 
relief main the water still riges or remains in the main at 
B, connect the pipe H to I by the direct pipe K (dotted 
lines), and either remove the pipes H and I or put valves 
in them so they may be closed. If you do the latter, 
put a valve also in K as shown. ] 
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HOW TO PROPORTION RADIATING SURFACE. 


Bucyrus, O., February 18, 1888. 

SiR: Will you, either by personal letter or through 
the columns of your journal, give mea comprehensive 
tule for determining the proportion of radiating surface 
to cubic contents in rooms to be heated by steam, to- 
gether with allowance usually made for exposed situa- 
tions, etc? Weare building new offices, and would be 
glad to have some information of this kind with which to 
work. Yours very truly, W. R. CRITTENDEN. 

[There can be no very accurate rule for determining 
the heating surface by the cubic contents of rooms or 
buildings. The method followed by many of allowing 1 
square foot of radiating surface to 25 cubic feet of air- 
space as a maximum, to I square foot to 200 cubic feet 
as a minimum, is of no service except in the hands of a 
man of considerable practical experience, and then serious 
blunders are made with it. 

A room of 1,000 cubic feet in a tower with windows on 
all sides, would probably require ‘‘ 1 to 25,” and in windy 
weather that might not do. 

The same room on a corner of a building, with 
windows and outside walls on two sides, would probably 
require 1 to 40; a middle room of same size, with 
windows on one side, I to 55, or thereabouts. Now, if 
the latter room is made twice as large, by increasing its 
front measurement only, it will require just the same pro. 
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portion (1 to §5) as above, because the cooling surfaces 
increase in the same ratio as the cubic contents, whereas, 
if this room was made twice as large by increasing its 
depth only it would require very little more surface than 
it did when it had only 1,000 cubic feet. 

Now take a room of 10’x1o’xIo’, or 1,000 cubic feet, on a 
corner, with windows and outside walls on two sides, and 
it is evident it will require as much surface as a room 20 
feet on the front by 10 feet deep and 10 feet high. 

The radiating surface in a room must vary in the pro- 
portion of the outside walls and windows, and not in the 
ratio of its cubic contents. 

There is no accurate rule that we know of, but the most 
comprehensive on the wall and window surface is found 
on pages 26 and 27 of *‘Steam-Heating for Buildings,” 
the summary of which is to allow three-quarters of a 
square foot of surface to each square foot of glass or win- 
dow opening, and the same for each 7 to ro square feet of 
outside wall surface. This is for low-pressure steam, with 
good efficient radiators or coils. With some radiators 
that are sold, however, three-quarters of a square foot 
would not be sufficient. ] 


CAUSE OF DAMPNESS ON HOUSE-WALLS. 


NewaARK, N. J., October 24, 1887. 


Sir: Will you please inform me what causes damp- 
ness on inside hallwalls? It shows through the paper all 
the way uptothe top of second story hall. There is no 
water in the house, and the washing and cooking is all 
done inan extension. The roof is good, and there is a 

ood cellar under the house. The ball runs straight 
through the centre ofthe house. The dampness shows on 
parlor and library side of hall partition, and it was never 
noticed until this year. The cellar side walls are a little 
damp sometimes. OLD SUBSCRIBER. 


[If the facts are exactly as stated we can suggest no ex- 
planation, but we strongly suspect that a more careful 
examination will show the roof to be at fault, most likely 
where it joins with some chimney, 1f any flues go upin 
the partition. If this should not~—be the case, perhaps 
further particulars may give some clue.] 
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FILTERING STEAM. 
MILWAUKEE, February 7, 1888. 


Sir: I would like to ask if you can give some advice or 
recommend some way of fi/iering steam. The instance is 
this, black specks, resembling soot, accumulate, and I 
know they originate in the boiler. I have been experi- 
menting with felt and caught the diminutive black specks 
through a fine wire screen, and now am positive they 
come from the boiler. lf you can give me any informa- 
tion regarding the filtering of steam, so as not to decrease 
the pressure very materially, I shall be very thankful. 

A SUBSCRIBER. 


{We have had noexperience with the filtration of steam, 
and refer this question to our readers. Presumably our 
correspondent desires to use steam in some process of 
manufacture where specks of foreign matter carried with 
the steam are objectionable. If it were our case we would 
collect sufficient of the specks to examine or analyze them, 
and determine whether they are particles of iron, or rust, or 
oil, or earthy matter. Then, after ascertaining what they 
are, some means of collecting them can probably be de- 
termined. It is very probable, no matter what they are, 
that they may be deposited if the steam is carried through 
a chamber large enough to so lessen its velocity that the 
objectionable particles may have an opportunity to settle 
to the bottom. A few baffle-plates might be used within it 
to advantage, but they should be so arranged that the steam 
would strike their surfaces with a very slow velocity; 
otherwise there will be no deposit. If the steam as it 
enters the chamber is directed against water lying in the 
bottom, the water will also help to collect the foreign 
substances, provided the steam has not velocity enough 
to disturb the water and keep it in agitation. Oil 
is separated from steam in this manner (see page 
171 of ‘'Steam-Heating Problems”). A_ layer of 
asbestos fibre between a pair of wire screens might also 
arrest the particles. Its area, however, as compared to 
the pipe isa matter of speculation, and, presumably, it 
should not be less than 100 times greater than the pipe. 
This would become saturated in time and have to be 
renewed. | 


CAN A HIGH-PRESSURE STEAM APPARATUS 
BE RUN MORE ECONOMICALLY THAN 
A LOW-FRESSURE ONE. 


Sin: We are asked the question whether a high press- 
ure steam-heating apparatus cannot be run more econom- 
ically than a low-pressure one, for heating pretty large 
buildings, and are told that engineers and firemen say 
they can carry sixty pounds of steam with less fuel than 
forty pounds. Is this true or false? We should like any 
information you can give on these points. 


[The lower the pressure of steam carried on an appa- 
ratus the cheaper it can be run, all other things remaining 
the same. 

The average condensation of steam per square foot of 
surface at one pound pressure is about 14 pound weight 
per hour ; at 40 pounds pressure it is about \% pound per 
hour, and at 60 pounds 7, pound. 

A high-pressure apparatus may be constructed by 
using smaller pipes and less heating surface that can be 
run as cheaply as a low pressure, and do the same work, 
but it cannot be run cheaper. 

It sometimes happens that an engineer has a set of 
boilers in his care that supplies steam for engines and 
heating apparatus as well. by carrying a high pressure 
he may then find he uses less fuel, in which case the sav- 
ing done by using high pressure in the engine more than 
compensates for the extra loss in the heating apparatus. 

If he uses steam through a reducing valve for heating 
and carries po more pressure on the house than before, 
then there is no increase of condensation in the pipes, and 
the saving in the engine is more apparent in the coal-heap, 
and isapt to be credited to the wrong cause. | 








WHERE CAN ASPHALT BE OBTAINED FOR 
PAVING? 





, February 17, 1888. 
Sir: Please let me know if any concern has the monopoly 
of imported asphalt such as is used for paving streets ; if 
not, whom can asphalt be bought of? Any information 
you can furnish me on this subject will be appreciated. 
I made a suggestion that this city organize an asphalt 
paving department, but was told that it could not be done, 
for the reason that the Barber Company and the Warren- 
Scharf Company control the importation of Trinidad 
asphalt. S. G. 
[Referred to our readers, with the suggestion that our 
correspondent inspect our advertising columns. We be- 
lieve he is correctly informed in regard to the control of 
the importation of Trinidad asphalt by the parties named, 


but there are other paving asphalts.—ED. | 


Novelties. 


gah eases ee 

Under this heading we propose to descnbe and illustrate appliances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or patentees, being governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere described. 
Asarule we shall make no comments, and ff ts to be destinctly 
understood that a motice does not imply approval. No charge 
will be made for these notices, and any offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this section. 





COVER FOR SLOT OF CABLE CONDUIT. 


A RECENT invention of interest is a device for keeping 
the slot of a cable conduit constantly closed, devised by 
Mr. H. C. Lowrie, City Engineer of Denver, Col. It 
consists essentially of a series of plates, c, hinged together 
and forming collectively a continuous and flexible cover- 
ing, B. Figures 3, 4, and 5 show sections on lines x, y, 
and sg, respectively, in Fig. 1. A is any convenient form 
of conduit, with suitable cover seats at the top; C is the 
cover-lifter, tapering at each end, and having a groove in 
its upper surface to support and guide successive sections 
of B; ¢ is an opening transversely through C to admit 


the grip. 


GAS BY THE WEEK. 


A CURIOUS proposal is being debated in various quar. 
ters in England, that gas companies in large towns should 
encourage the use of gas in working-class dwellings by 
taking weekly payments for the gas-supply. It is said 
that this would terd to supersede the use of petroleum. 
The Engincer thinks that if the consumption of volatile 
burning oil among the humbler classes could be dimin- 
ished by the more general use of gas, a considerable sac. 
rifice of life would be prevented. Fatal accidents with 
lamps are painfully prevalent, and great fires have some. 
limes arisen in a similar way. 


THE ‘‘ proverbial uncertainty of the electric-light "—as 
the gas journals say—is aptly illustrated by the following 
little incident, which the London Léectrician believes to 
be authentic. A lamp had been hung from the kitchen 
ceiling by insulated wires ; so when the housemaid wanted 
a light in the cellar she did not hesitate to cut off thelamp 
and hang it from the bell-wire. Then she said she ‘‘didn’t 
never believe in these here new-fangled notions.”’ 
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C travels with the grip and continually raises the cover 
sections in front and guides them back to their seat 
behind. The sides of C are closed, except at ¢, and this 
opening is filled by the grip-bar, thus never leaving an 
opening to admit snow, dirt, etc. 

Figure 18 is a detail showing cross-section of conduit 
and a suitable arrangement of grip. 

The covering and lifting devices are applicable to elec- 
tric and other conduits, and may be widely modified in 
many respects, as indicated in patent. 








Gas and Electricity. 


Illuminating Power of Gas in New York Ctly. 
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A NOVEL PATENT. 

WHATEVER some people may think of the value of many 
claims in American patents, we know of nothing quite so 
absurd as a case recently noticed in Great Britain. 
According to the London £iectrician, three years ago last 
May Her Majesty's Letters Patent were granted for an 
“invention” of a surprisingly novel and ingenious char- 
acter. The specification contains only one claim, which 
reads as follows: ‘‘ Having now particularly described and 
ascertained the nature of my said invention, and in what 
manner the same is to be performed, I declare that what I 
claim is combining with an article of furniture a primary 
or secondary battery substantially as described.” 

The inventor now informs the Z/ectrictan that he has 
reason to believe that certain person or persons (unnamed, 
probably ‘‘too numerous to mention,”) havé defrauded 
him of his just rights by making and selling articles of 
furniture combined with primary or secondary batteries 
substantially as described, without having obtained from 
him, the aforesaid first and true inventor thereof, a license 
soto do. The hope is expressed that this public notice will 
be sufficient to check such palpable reprehensible mal- 
practice. 
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SEWAGE TREATMENT, PURIFICATION, 
TION. By J. W. Slater, F. E. S 
Whittaker & Co. 1888. 


AND UTILIZA- 
271 pp. 8vo. London: 


This little book is announced as being “‘a practical 
manual for the use of corporations, local boards, medical 
officers of health, inspectors of nuisances, chemists, manu- 
facturers, riparian owners, engineers and ratepayers.” It 
is in reality intended to maintain the superiority of a par- 
ticular mode of the chemical treatment of sewage, which 
is, however, not definitely described, and whichis probably 
a patented method. 

The objections to all other modes of dealing with sew. 
age are very well presented, though the author is a ‘‘man 
with a grievance,’’ which grievance is the folly of all Gov- 
ernment officials who have to deal with sewage, and which 
crops up in a more or less amusing way throughout the 
book. ‘ Bazalgettism’’ is a word which evidently delights 
him much. 

He remarks that ‘‘there is no subject outside the range 
of party politics on which so much envy, hatred, malice, 
and all uncharitableness prevail as on the treatment of 
sewage.” Matters must be worse in England than in this 
country,if we may judge from this statement taken in con- 
nection with the hints given to officials in charge of sew- 
age-works as to the precautions they are to take in allowing 
any one to have a sample of the effluent for analysis or tor 
preservation. In the first place, he says that the sewage- 
works must be so arranged that it shall be impossible to 
take a sample surreptitiously, and that the manager shall 
always be able to state upon oath whether a given person 
did ona specified day receive a sample or not. In the 
second place, no visitors are to be admitted, and no sam- 
pling allowed at times of flood. 

The act of taking samples is to be done in the presence 
of both parties, and a sample is to be given toa visitor 
solely on the condition that he takes and seals at the same 
time a check sample to be left at the works for analysis. 
We have not yet got to the point indicated in this advice, 
which we have no doubt is very sensible for the locality for 
which it was written. While Mr. Slater’s book is more 
valuable as a summary of objections to most methods of 
sewage disposal than as giving positive directions as to 
how sewage should be disposed of, it is nevertheless a well- 
written work, with a slightly acid, but not unpleasant, 
flavor, and a book which we commend to engineers as be- 
ing both amuSing and instructive. 
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TWO REPORTS ON RESEARCHES CONCERN- 
ING THE DESIGN AND CONSTRUCTION 
OF HIGH MASONRY DAMS. 


BY B. F. CHURCH AND A. FTELEY. 

THESE valuable reports are published by the Aqueduct 
Commissioners of New York, to whom they were made. 
They are not intended as full treatises upon the subject, 
but were written for the information of the Commissioners 
to aid them in the consideration of the plans for the 
Quaker Bridge dam. 

The first, written by Mr. Church, the Chief Engineer, 
discusses the question of dams curved horizontally as 
compared with straight dams. __He arrives at the conclu- 
sion that curved dams, except where very short, are not 
advisable. 

His first proposition is that when a curved dam has 
sufficient area of cross-section to resist the water-pressure 
by its own weight it cannot act as an arch. The inertia 
of the cross-section will prevent the necessary horizontal 
movement, whereby alone thrust can be transmitted to 
the hillside abutments. 

He next supposes the curved dam to be reduced to 
from 8u to 100 feet in thickness, and sufficiently elastic to 
act as a horizontal arch against the water-pressure. He 
finds that with a radius of goo feet the pressure on the 
radial joints would, even if uniformly distributed, be from 
42 to 39 tons per square foot, which is entirely too much 
for safety, and the flattening of the horizontal arch that 
would be caused thereby would create dangerous tensile 
strains on the concave side. 

He then considers the effect of increasing the cross-sec- 
tion, the radius remaining the same, until the pressure is 
reduced to sixteen tons per square foot on radial joints. 
The result is a dam with twice the section required by a 
gravity dam having the same limit of pressure. 

He concludes that ‘‘ there is no valid reason for risking 
the complicating and serious rupturing strains whicha 
curved dam will produce, or for the increased expense It 
would entail.”” We commend this conclusion to those who 
are constantly advocating the arched form as the only 
proper one to adopt for this important structure. 

One strong reason for rejecting the curved form he finds 
in the fact that the vertical joints have no load upon 
them while building, and for lack of that initial 
compression are not in nearly as good shape to resist the 
strains due to the arch action as the horizontal joints are 
to resist the strains in a straight dam. 

Mr. Church next discusses the form of section required 
for the dam, assuming the masonry to weigh 156% 
pounds per cubic foot, that the pressure at toe is limited 
to sixteen tons per square foot, and that the resultant of 
pressure passes within the middle third of the base. The 
theoretical form thus obtained would be triangular toa 
depth of 205 feet from water surface, and slightly curved 
outward on both faces below that to keep within the limit- 
ing pressure. This form is then modified to resist ice 
thrust and wave and wind action, and for certain con- 
structive reasons and finally a practical section is obtained. 

Mr. Ftelev, Consulting Engineer, presents plans and 
sections of the most important high masonry dams now in 
existence, with a resumé of the literature on the subject. 
He points out the excess of material used in the older 
dams, and shows that the more modern sections are very 
similarto the one adopted for the Quaker Bridge struc- 
ture. The pressures in some of these old dams are com- 
paratively high, in at least one instance reaching 14 tons 
per square foot, and their long and successful operation 
proves that the low limit of pressures recommended by 
some modern authorities can be safely exceeded. 

Ile then proceeds to show how the actual profile of the 
dam was designed, representing these well-known con- 
ditions as follows : 

First.—The resultant of the forces acting on the dam, 
whether the reservoir is full or empty, must pass through 
the middle third of the base. | 

Second.—The pressures on the masonry at either face, 
and at any point, must not exceed a certain safe point. 

Third.—The sections of the dam at any point must be 
such that no sliding can take place. 

The limiting pressure finally adopted was fifteen tons. 
Careful studies were made of various proposed sections. 
A method based upon the principle of moments, although 
preceded by successive approximations, was found to be 
most simple and expeditious. It was checked finally by 

graphic and analytical methods. 

Mr. Edward Wegemann, Jr., special assistant and divis- 


ion engineer, devised a simple and exact analytical method 
for determining directly the profile of a masonry dam. It 
is based primarily on the fundamental formulz for the 
distribution of pressure, and on the first two of the three 
conditions already given. 

After a full discussion of the question of transmission 
of strains through masonry (as modified by the elasticity 
of the material); of the kind of masonry to be preferred ; 
of the impracticability of the arch form, etc., the conclu- 
sions are reached that ‘‘a dam of sucha length as the 
Quaker Bridge dam, if acting as an arch, would be sub- 
jected toexcessive strains ;” that ‘‘ with the profile rec- 
ommended, it can successfully resist, in all its parts, the 
pressures applied to it without any additional support ;” 
that ‘‘if built on a curve it would not act as an arch, and 
would be more expensive ;"’ that ‘‘it is advisable that 
the dam be built on a straight line.” 

The top of the parapet is fixed at an elevation of 13 feet 
above ordinary high-water mark. 

The overflow, it is recommended, should have a ca- 
pacity sufficient to carry off, in 24 hours, a volume of 
water equivalent to six inches depth over the whole water- 
shed. 

The following recommendation from Mr. E, S. Ches- 
brough is quoted with approval: ‘‘ The superstructure 
should be composed throughout of uncoursed, broken 
range rubble masonry, built of quarry stone of irregular 
sizes, laid with full beds and joints. Theuse of cut stone 
should be confined to such appropriate ornament as may 
be desired, none being used in the body of the work, not 
only on account of expense, but also to avoid the introduc- 
tion of two different classes of masonry. While, as above 
stated, coursing should be avoided, it would be proper to 
keep the work roughly leveled up over its entire length— 
say every five feet in height—so as to secure an even set- 
tlement as the structure goes up.”” To secure perfect 
bedding ot the stones it is advised that none of them 
weigh more than two tons, and that most of them should 
weigh much less. 

[Imported Portland cement, mixed in the proportion of 
one part of cement totwoof sand, is recommended incom- 
mencing the work in order to secure perfect connection of 
the structure with the rock, and also in the last season on 
the upper and final portions of the dam on account of its 
more rapid hardening in case the dam is subjected to full 
pressures immediately after completion. 

For the bulk of the dam good domestic cement in the 
same proportions, or Portland cement with three parts of 
sand to one of cement, is expected to suffice. 

Several valuable suggestions are added as to methods of 
construction and obtaining material. The reports are 
accompanied by interesting tables, diagrams, and illustra- 
tions both of proposed and existing work. 


THE CONSTRUCTION OF BRIDGES OVER THE 
MUSKINGUM RIVER, OHIO. 


A VERY brief report on this subject has been made to 
the Secretary of War by a board of engineers consisting 
of Colonel William C. Merrill, Major L. H. Beach, and 
Lieutenant C. E. Gillette. 

It is gratifying to find that the matter of obstruction to 
the free navigation of streams is so carefully treated by 
the U. S. Engineers whenever they have an apportunity 
of so doing. 

In the draft of a law submitted to Congress for the gov- 
ernance of these structures they have tried to meet the 
reasonable views of all parties. The locks being but 180 
feet long and 34 to 36 feet wide, they consider that draws 
of two clear openings of 80 feet at water-line, and smooth 
crib-work or masonry projecting both up and down stream 
100 feet from the axis to a height of four feet atove high- 
est locking stage to be sufficient. Continuous spans are 
to have a channel span of at least 250 feet, with a clear 
elevation above highest locking stage of at least go feet. 

Before any bridge can be built, full notice of intention 
to build is to be given by publication in newspapers in the 
locality. Drawings of the bridge and piers, and the 
topography of the banks one-quarter mile above and 
below, with soundings, contour lines two feet apart, and 


current lines at high navigable stage and low water, are to 
be submitted to the Secretary of War. The Secretary is 
to appoint a board of engineers, or refer the matter to the 
engineer officer of the river. Said board or officer is to 
hold a public session at some convenient point, and, after 
full examination, report to the Secretary, who has full 
power of approval, rejection, or modification of the plans. 

The full right is observed of subsequent alteration or 


removal of all structures without cost to the (;overnment. 


RESISTANCE OF STONE TO CONCENTRATED 
LOADS. 


M. L. DuURAND-CLAYE has been making at l’Ecole des 
Ponts et Chaussées some experiments on the crushing of 
blocks loaded on portions only of their surface, published 
in the Avcvue Jndustrtelle, that are of interest in their 
relation to structural conditions where a stone, as for in- 
stance a column base, is subjected to a more or less con- 
centrated load. 

In the experiments a square cut stone was supported 
completely on one surface and received pressure through 
a small square cast-iron block bearing against the centre 
of the opposite surface. 

The results, though somewhat contradictory, did not 
vary much more than ten per cent., and furnished data 
(rather insufficient, it is admitted) for the formula 
P==RaAa, P= total crushing pressure applied through 
small block ; R — crushing strength per unit of surface 
of stone when uniformly loaded on whole surface; A — 
side of square stone, and a= side of square pressure- 
block. 

-In other words, the concentrated crushing load per 
square inch on the pressure-block is, other things being 
equal, inversely as the diameter of the pressure-block and 
directly proportional to the diameter of the stone. While 
this can hardly be absolutely correct for extreme propor- 
tions, it is perhaps a good working approximation. 

Few, if any, experiments have been heretofore made in 
this particular direction, and the practical value of the 
results make it an inviting field for some original research. 


REPORT OF TITE WATERBURY WATER.- 
WORKS. 


THE twenty-first report of the Water Commissioners of 
Waterbury has been received. It contains the ordinary 
statistical record. The receipts for water rents for the 
year were $48,728.33, being an increase of over eight per 
cent. There are 128 meters of various makes now in use. 
Some 3,486 feet of 16-inch and 5,600 feet of -18-inch iron 
pipe have been laid during the year. 

As bearing on the use of cement water-pipe, the engi- 
neers(Messrs. Wetton and Bonnett) report respecting 1,500 
feet of 12-inch cement-pipe, that its life or strength is gone, 
and it cannot be long before leaks will show themselves, 
hence they recommend that it be relaid. 

This pipe has been in use, however, fora long time. 
Surveys and estimates have been made for an additional 
supply by a storage reservoir about five miles distant on 
Hop Brook. This will have a capacity of 400,000,000 gal- 
lons, and, with the necessary supply, is estimated to cost 
$180,000. The water-shed has an area of about 2% square 
miles. 


A BIG PON TOON. 


A MONSTER pontoon has just been completed at Dangar 
Island on the Hawkesbury River, in connection with the 
work now going on at the Hawkesbury railway bridge, for 
the purpose of conveying the heavy iron-work to be used 
in the construction of the bridge. The pontoon is built 
wholly of Oregon pine, and has a length of 340 feet, 
breadth of 61 feet, and depth of 10 feet 6 inches. The 
Union Bridge Co., of New York, are the contractors for 
the bridge. 


ISTHMIAN MARINE TRANSIT. 


THE Maritime Association of New York has asked Con- 
gress to adopt such measures as will enable private enter- 
prise to open a route for Isthmian marine transit at the 
earliest possible day. 


THE Holstein Canal, commenced last year, will, when 
finished, unite the North Sea with the Baltic, and will be 
of material service to commerce. 


THE Kings County Elevated Railroad of Brooklyn is 
said to have made arrangements to run its first train 
through Fulton Street on April 1. 


A SPEED of as much as 16 feet of completed tunnel in a 
day of twenty-four hours at one face has been attained in | 
the tunnels under the Thames for the City of London and 
Southwark Subway, and at the present time about a mile 
and a half of the tunnels have been driven. 
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ENGINEERS’ CLUB OF PHILADELPHIA. 


A MEETING of the club was held February 4. Past 
President L. M. Haupt in the chair, Howard Murphy, 
Secretary ; Ig members present. 

Prof. L. M. Haupt submitted, with comments and ex- 
planations, the bill introduced in Congress relative to the 
establishment of a bureau of harbor and waterways, to be 
officered by a corps to be known as the Corps of U. S. 
Civil Engineers. 

The secretary presented, for Mr. Rudolph Hering, the 
preamble and resolution recommending the supply of 
automatic self-registering rain gauges at all U.S. Signal 
Stations, which had been passed by the American Society 
of Civil Engineers, and which, after some discussion, with 
the substitution of the name of the club, were adopted. 

Mr. A. Marichal read a paper on “* Rainfall,” calling 
the attention of the club to the importance of continuous 
and detailed observations. The rainfall is one of the 
most capricious of phenomena, and unless our observations 
be very numerous and complete in detail, it is impossible 
to make any useful deductions. 

The tables and diagrams required are numerous, includ- 
ing the rainfall all over a given country, per day, per 
month, per year, with corresponding height of barometer, 
temperature, and direction of wind; the rainfall compared 
with the stream flow ; the rainfall compared with the sani- 
tary condition of cities and towns; in the case of an epi- 
demic, the rainfall compared with the progress of the dis- 
ease, and the rainfall compared with the age of the moon, 
etc. 

Mr. Marichal presented, also, diagrams showing the 
mean annual rainfalls over the world, ranging from 527 
inches (Rhasia Hills, India) to 0 (Sahara and coast of 
Peru), and showing that the localities where an enormous 
rainfall was recorded were as unhealthy as those where 
only fifteen inches and less was falling annually ; that, 
generally, the death-rate was a minimum where the rain- 
fall was about 35 to 45 inches, as in Philadelphia, which is 
among the healthiest cities of the world; that the maxi- 
mum rainfall was near full moon, and the minimum near 
new moon ; that a 28 years’ experiment in France, and a 
20 years’ one in Germany gave practically the same re- 
sults. 

Mr. A. Ely and others offered a resolutiou to the effect 
that the club approve and adopt the 24-hour system of 
time notation. Its consideration was postponed until the 
next meeting. 


ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met February 15, President Ho'man in the 
chair, W. H. Bryan, Secretary ; thirty members and four 
visitors present. Edward H. Connor, E. C. Parker, and 
Bathurst Smith were elected members. 

On motion, the report of the Special Committee on the 
Waddell Pamphlet on Highway Bridges was taken from 
thetable. After avery general discussion the matter was 
made the special order of the day for the next meetiny. 

Mr. O. L. Petitdidier presented a paper on ‘* Practical 
Notes on Masonry and Stone Laying."’ He called atten- 
tion to the great antiquity of the subject ahd its interest 
to engineers. He mentioned many points of value in such 
construction, and necessary precautions to be taken. 
Among other points touched upon were mortar, cements, 
sand, pointing, expansion, laying, masonry, transporta- 
tion, and plant. Messrs. Holman, Seddon, and Johnson 
took part in the discussion. Papers by Prof. H. B. Gale 
and 5. F. Burnet were announced for the next meeting. 

ENGINEERS’ CLUB OF KANSAS CITY. 

A REGULAR meeting of the club was held February 6, 
fourteen members and eight visitors present. 

Mr. J. A. L. Waddell was elected as Treasurer, and 
Messrs. H. A. Lasley, A. W. Boeke, and F. L. Mills as 
members. 

The paper of the evening, on ‘‘ The Inspection of Iron 
Bridges and Viaducts,” was read by Mr. B. L. Marsteller 
and discussed by Messrs. Goldmark, Chanute, Waddell, 
and Breithaupt. ° 

The committee appointed to consider Mr. Waddell’s 
pamphlet on ** Highway Bridges” presented their report, 
and it was proposed to devote the regular meeting of 
April to a discussion of the pamphlet, and to invite sev- 
eral eminent bridge engineers and builders to take part. 


ENGINEERS’ SOCIETY OF WESTERN PENN- 
SYLVANIA. 


THE regular monthly meeting of the society was held 
at Pittsburg February 1. ‘here was a very large attend- 
ance, delegates to the meeting of the National Electric- 
l.ight Association then in session in the city having been 
invited to meet with the society. 

A programme appropriate to the occasion had been 
arranged inthe presentation of a paper on “ Electric 
Railroads,” by Mr. R. Mck. Lloyd, prefaced by a brief 
talk on '‘ Electrical Terms and Methads of Measurement,” 

_by Prof. Altred E. Frost, of the Western University of 
_ Pennsylvania. Prof. Frost stated that one of the first 
questions asked about electricity is, ** What is it?” and 
while this was something.difficult to answer, while it 
might not be possible to tell what the thing is, we yet have 
means for measuring it. A parallel case might be found 
in trying to answer what is gravitation. We cannot tell what 
the force is that causes the pound weight to drop to the 
earth. but we have a means of measuring the force. 

Electricity has now become something more than a 
mere plaything, the pith-balls*of the school-room have 
given way to the many applications now made of this 
mysterious force. 











He began with its simplest form of its development— 
by friction—explaining that the first of the terms used by 
electricians is whatis called ‘‘ the motive difference of po- 
tential,” illustrating by means of reference to water-levels. 

Then followed the production of electricity or the elec- 
trical state by two substances coming in contact, as in 
galvanic electricity ; putting the zinc and copper in some 
acid which will act upon the zinc more than on the copper, 
and in that way the ‘' difference of potential,’’ which was 
started by the mere contact, is maintained by the chemi- 
cal action. 

Lastly he came to the dynamo and illustrated elabo- 
rately how the electrical current was produced by it. 

‘Turning to another term, he said we are accustomed to 
speak of a current passing through a wire. Wedo not 
know that anything is going on in the wire, but we do 
know a great deal is going on in the vicinity of the wire. 
We speak of the current going over the wire ; of the wire 
offering a ‘‘ resistance,” which adds another term to our 
vocabulary. He illustrated this point by referring toa 
water-pipe, stating the wire was similar in this respect ; 
that the larger the pipe or the wire, with the same amount 
of water or fluid, the resistance would be less than in a 
smaller pipe or wire; further, that the resistance is de- 
pendent not only on the diameter, but also on the length 
of the wire. 

From the foregoing could be deduced the fundamental 
electrical formula C=E+R, which means, translated, the 
current strength is equal to the electro-motive difference 
of potential, divided by the resistance in the circuit. E is 

measured by a certain unit calleda ‘* volt,” and “RR” 
by a unit called an ‘‘ ohm,” the strength of the current 
‘““C” being measured by a unit called an ‘‘ ampere.” 

But to return to the starting point we must learn to lay 
aside the question, ‘‘ What is electricity,” and substitute 
for it, ** What is it doing ?”’ ‘* What work is it perform- 
ing? how measure it?” and then we shall have something 
tangible to work on. 

Mr. Lloyd, in his paper on ‘‘ Electric Railroads,” pave 
a general description of the parts of such a road, with the 
manner of operating the same. He stated the amount of 
work obtained from the dynamo equaled eighty-five to 
ninety per cent. of the theoretical, while with the steam- 
engine but fifteen per cent. was obtained. 

Two plans were pursued in the cperation of an electric 
railroad—either a constant current of varied intensity or a 
varied current of constant intensity. He recommended 
the latter, which was used by the road with which he was 
connected. He did not recommend the use of storage 
batteries, claiming they are expensive and unwieldy and 
do not produce adequate results. He believed that cars 
should be lighted by electricity, but all other electrical 
contrivances should be discarded as requiring more care 
and attention than results obtained would compensate. 
As to ice and snow, he had found in his experience that 
they interfered as much with electrical roads as with horse 
cars, but, all things considered, electric cars could be run 
for less than half the expense of horse cars, and at thesame 
time afford the people better service. He stated that such 
railways could be built in any street in Pittsburg for 
$25,000 per mile, while cable lines would cost $100,000, 
and the cost of operation would be hfty per cent. less, 
while electricity is as reliable as either the mule or the 
cable. 

Dr. Moses, of the National Electric-Light Association, 
in a few remarks gave the development of the electric 
railway system abroad, stating its use was contemplated 
in the Underground Railway of London, the only system 
of rapid transit in that city. The conditions, he stated, 
were all favorable, and he thought there was little doubt 
of the adoption of the system, and of an American system 
at that. 

In Paris, also, plans were under consideration, some of 
the features being novel. The cars are to be run on high 
tension currents in a multiple arc, and feeders are to be 
placed along the line for the purpose of supplying the 
current. ‘To preserve these from the attacks of the small 
boy, the inventor has arranged that when the car reaches 
a certain rail it covers the vulnerable point, obtains its 
supply. and, when passing off the rail, the feeder is again 
covered and protected. 

This plan is proposed in opposition to the cable lines, 
and he thought it would be approved. 


MINNEAPOLIS ENGINEERS. 

THE Minneapolis Engineers’ Club met last week with a 
large attendance. A. H. Linton and George E. King 
were elected to membership. Messrs. Abbot, Sturtevant, 
and Huntress were appointed a committee on national 
public works. At the next meeting there will be a paper 
on the St. Paul Cable Line by E. ‘VY. Abbot. 


THE BOSTON WATER-METER TESTS. 

THE tests of water-meters begun by authority of 
the Boston Water Board in the latter part of April, 
1887, were concluded in October, and the gentlemen con- 
stituting the commission to make the tests, Messrs. L. 
Frederick Rice, Charles Carr, and N. M. Lowe, have 
completed their report. There were thirty-five meters 
entered for testing, but only twenty-six were actually fur- 
nished. The results are presented by means of elaborate 


, tables and analyses of the tests. 


WoRD comes from Connecticut that the present high 
pr.ce of coal has revived the cord-wood industry there and 
is keeping the wood-choppers very busy. Of recent years 
owing to the almost exclusive use of coal for fuel, there 
has been a material increase in the acreage of woodland, 
which it is to be hoped will continue. 


HENRY KNICKERBACKER, JR. 


HENRY KNICKERBACKER, JR., a graduate of the 
Rensselaer Polytechnic Institute of Troy, N. Y., in 
the class of 1887, and a young man who gave promise of a 
bright future, died suddenly at Saratoga Springs, N. Y., 
on february 13, aged twenty-two. 





ENSIGN BENNETT. 


ENSIGN BENNETT, better known as Col. Bennett, died 
at Buffalo, February 21. He was born at Portland, Chau. 
tauqua County, N. Y., on September 5, 1831, where he 
early developed a liking for engineering, and assisted in 
laying out the eastern end of what is now the Lake Shore 
and Michigan Southern Railway. 

Coming to Buffalo he became connected with the office 
of the City Engineer. 

Leaving Buffalo Col. Bennett went to Lyons, where he 
was appointed resident engineer of the Erie Canal. He 
was connected with this public work when its earlier limits 
were being changed for something more substantial, 
After the war broke out he entered the Government en- 
ploy, and for a time he directed the construction of forti- 
fications at Boston and Plymouth, Mass. 

Colonel Bennett lived for a number of years at Brazil 
and Michigan City, Ind., and was extensively engaged in 
railroad building. Returning to New York he located at 
Rochester and built the Valley Canal Railroad, now part 
of the Western New York and Pennsylvania. This work 
finished, he continued his connection with the road by 
taking charge of its coal interests. 

He gave up railroad building and returned to Buffalo in 
the spring of 1882, since which he has been known as the 
General Manager of the Fairmount Coal and Iron Com. 
pany, North-Western Coal and Iron Company, and the 
Buffalo Coal Company, all of which are owned by theabove 
road. A widow and three sons survive him. 





GEORGE H. CORLISS. 


GEORGE Hi, Cor.iss died suddenly in Providence, RL, 
February 21. Mr. Corliss was born in Easton, Washing. 
ton County, N. Y., June 2, 1817. Im 1825 his father 
moved to Greenwich. After serving several years as 
general clerk in a cotton factory he spent three years in 
the Academy at Castleton, Vt., and in 1838 he opened a 
country store in Geenwich. He first showed mechanical 
skill in temporarily rebuilding a bridge that had been 
washed away by a freshet, after it had been decided that 
such a structure was impracticable. He afterward con- 
structed a machine for stitching leather before the invention 
of the original Howe sewing machine. He went to Provi- 
dence in 1544; in 1846 began the development of his steam- 
engine improvements, having associated himself with 
John Barstow and E. J. Nightingale under the firm name 
of Corliss, Nightingale & Co. 

Mr. Corliss won a large number of medals and had 
many honors conferred upon him. He carried away 
the highest competitive prize at the Paris Exhibition 
in 1867; was presented the Rumford Medals in 1870, the 
late Dr. Asa Gray, President of the Academy, making 
the presentation, and won the grand diploma at the Vienna 
Exhibition in 1573, although he had neither machinery 
nor representatives there. Foreign builders had, however, 
exhibited engines claimed to be built on his system, and 
the system won the award. In 1879 Mr. Corliss was 
awarded by public proclamation the Montyon prize of the 
Institute of France for 1378, which, in the Old World, is 
the highest honor known for mechanical achievements. 
In February, 1886, the King of Belgium) made Mr, Cor- 
liss an officer of the Orcer ot Leopold. 

Mr. Corliss was a Commissioner for Rhode Jsland at 
the Centennial Exhibition, and was one of the Executive 
Committee of seven that was intrusted with the prelim- 
inary work. He submitted plans for a single engine of 
1,400 horse power to move all the machinery in the exhi- 
bition, which was completely successful. Mr. Corliss spent, 
it is said, $10,000 upon it above the appropriation for build 
ing it. He was actively interested in public affairs, but 
kept himself out of public office, his only public service 
being as Presidential Elector for Hayes in 1876 and State 
Senator for several terms. 

He was often urged to run tor Mayor or Governor and 
as often retused, once declining a nomination for Governor 
after a convention had unanimously tendered it. He was 
one of the commissioners who built the City Hall in Provi- 
dence. Mr. Corliss wastwice married, first in 1839 to Phebe 
F. Frost, of Canterbury, Coun., who died in 1859, and 
again in 1866 to Emily A. Shaw, of Newburyport, Mass.. 
who survives him. He leaves a daughter and son by his 
first wife. 





PERSONAL. 


E. R. JONEs,.who has been connected with the Eastern 
Division for thirty-four years as Assistant Superintendent 
and Superintendent, has resigned his position on account 
of age and failing health. 


DEXTER BRACKETT, who has been connected with the 
City Engineer's Department of Boston for the past nine- 
teen years, has been appointed Superintendent of the 
Eastern and Mystic Divisions of the Boston Water-Works. 


J. H. Brown, who has been Superintendent of the 
Mystic Department, has been placed in charge of the 
Mystic Valley sewer. 
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CHITECTURAL COMPETITIONS. 


{INNEAPOLIS.—Plans for the new court- 
se and city hall have been opened. The 
Iding will cost $1,500,000. The scheme of 
ipetition was decided on as already noted 
hese columns, and twenty-six sets of plans 
‘e submitted. The award will be made 
r. The main plans and the styles of archi- 
ure proposed were as follows : 
‘ost Brothers, Minneapolis—Rough and 
ssedi stone, six stories high, with one cen- 
tovwer goo feet, and four towers ; central 
indaza, 112 feet square, finished in marble 
_ plastering, the general appearance being 
ilar to the Pittsburg Court-House. 
V. H. Dennis—Romanesque design in 
ssed stone, resembling the Pittsburg build- 
- four stories high, with central and three 
ill towers, and an open central court. 
Irff Brothers—French Gothic design, five 
‘ies and basement, witha high tower on the 
irth Street side. 
Jandy & Cady—Italian style, four stories, 
ha grand entrance on Fourth Street, of 
_3Sive appearance; also a French Gothic 
ign, four stories and basement, with two 
‘ers and a portico. 
.& A, L. Haley—Renaissance, three stories 
| basement, with an imposing centrai dome 
ring a low clock. 
\lex Murrie—Gothic building, four stories 
. 1 basement; central tower and grand en- 
-ace on Fourth Street, modeled after the 
Y Hall of Glasgow, Scotland. 
__V. D. Kimball & Co.—Four stories and 
_ ement, with a high arched entrance, a 
_ iare tower on Fourth Street. and an open 
_ it in the centre. 
song & Kees, two plans—One of classic 
"Je; H-shaped, four stories and basement, 
_ hlarge central dome and closed central 
_ it; the other of Romanesque style, 
_ ssedstone, with high tower on Fourth 
~ 2et, two smaller towers opposite, high | 
_ of and high arched entrance on the north 
le. 
“3, E. Hoover—Classic design, three stories 
j basement, square and plain, with large 
~-atral dome and entrance starting on the 
~ sement level. 
Meyer & Thorn, St, Paul—Italian Roman- 
- que in style, four stories and basement, 
th roofs and entrance, with high tower 
Fourth Street, and a number of smaller 
: vers, 
Hi. Maltby—Byzantine style, with central 
me and four smaller ones on the corners, 
d liberally ornamented walls. 
Edbrook & Burnham, Chicago—Roman- 
juestyle, H-shaped, with main entrance re- 
ssed on Fifth Street, large central tower, 
dwinding stairway leading to a lookout at 
2 top. 
J. Gast, San Francisco— Renaissance, four 
ries and basement and four towers. 
C. F. Collum, Philadelphia—Design mas- 
ne with central tower on the Fifth Street 
e, 
M. E. Bell & Co., Chicago—Romanesque 
thitecture, five-story and basement in 
igh stone, large central tower and arched 
trance, 
McDonald Brothers, Louisville—Roman- 
jue, four stories and basement, with high 
af and open court, relieved by a high tower 
the Fourth Street side. 
E. E. Meyers, Detroiti—Romanesque style, 
cidedly ornamental, rough stone exterior, 
th large tower on the north-west corner and 
nilar ones in the rear; high roofs and open 
ntral court from the fourth story to the 
_ sement. 


STORM LAKE, Iowa.—Plans are wanted 


re fora court house, until Aprilr. J. W. 
atren, County Auditor. 
Fatt River, Mass.—The Fall River 


£ edical Society has addressed a communica- 
- Mto the aldermen of this city calling their 
tention to the imperfect syscem of plumbing 
id se werage-which exists in certain quarters, 
, ‘d which is, it claims, a fruitful cause of dis 
_, 8 cof typhoid and diptheritic type. It is 
““ obabele that improvements in the system 
vc’ ay be= ordered by the city officials. 
7¢ Alpawyy, N. ¥.—It is proposed to improve 
- ‘adise> gj Avenue, at a cost of $250,000. A | 
' ™T1 & et eehas been appointed who have the 
» alter ey vder consideration. | 





the ‘Proposal Column,” pages i-iv-viti-207. 





Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
THe ENGINEERING & BUILDING RECORD as the source. 





Our readers will oblige us by notes, clippings, or any 
information which will put us i the way of obtain 
ing early and reliable news for our ‘‘ Contractin zy 

Intelligence.’ /n/formation of importance sent 

to us exclusively, and not elsewhere published, 


will be liberally paid for. 





WATER, SEWERAGE, ETC. 


WHEELING, W. Va.—It is probable that 
the Board of Aldermen will soon take conclu- 
sive steps towards making the proposed im- 
provements to the water-works system. The 
idea is to have one basin of 1,000,000 gallons 
capacity, to be used as a settling basin, the 
water to flow down an incline from it into the 
2,000,000 gallons distributing basin. The 
total cost of the improvement is estimated at 
$50,000. 


MEMPHIS, TENN-—The new water-works 
company has about finished the plans and 
specifications for the $75,000 improvement, 
and it is probable bids for the work, etc., will 
soon be advertised tor. The city engineer 
can give details of the proposed work. 


FARMINGTON, ME,.—Concerning the water- 
works question here, the chairman of the 
Board of Assessors writes us, under date of 
February 16, as follows: ‘‘ The question is 
being agitated, and will probably be decided 
two weeks from to-day. I will try to send you 
the result.” 


LocKLAND, O.—About $15,000 is to be 
expended on the sewerage system here. 


EpGar, Nes.—A. A. Richardson, engi- 
neer, of Lincoln, Neb., is preparing plans and 
specifications for a system of water-works for 
this place to cost $20,000. 


ASHLAND, Wis.—The city will vote, on 
March 6, on the question of issuing the sum 
of $100,000 in bonds for additional sewers 
and other improvements. 


WILLIMANTIC, CONN.—Concerning the ex- 
tending of the sewerage system here, our cor- 
respondent writes as follows: ‘‘ Proposals are 
now being prepared and plans made for addi- 
tional sewers, for wh‘ch $9),214 (estimated) 
will be expended. We have decided to use 
vitrified earthenware tile, and have estimated 
the amounts needed as follows: 1,320 feet 
8-inch, g6o0 feet 15-inch, 280 feet 18-inch, 600 
feet 20-inch, 2,880 feet 24-inch, and 620 22x- 


32 brick. G. W. Meloney, of the Sewer — 


Committee, can give details.”’ 


SouTH FRAMINGHAM, MAss.—Our corre- 
spondent writes: ‘' The result of the election 
held here February 20 to determine whether 
or not the sum of $140,000 should be expended 
on a sewerage system resulted in favor of the 
project. The Committee on Sewerage was 
instructed to petition the State Board of 
Health to affirm its plans, and in six weeks we 
expect to be ready to receive bids.” 


CHAUTAUQUA, N. Y.—Concerning a pub- 
lished report that water-works were to be 
erected here, our correspondent writes as fol- 
lows: ‘‘ No water-works as yet proposed.” 


CANYON ‘CITY, CoL.—Concerning the re- 
port that the water-works here were to be im- 
proved, our correspondent writes as follows: 
‘¢ The State Penitentiary is located here, and 
the State Commissioners are putting in water- 
works for the prison, which they have pretty 
well advanced towards completion, but the 
plant is a very temporary one.” 


TECUMSEH, NEB., will vote on honds for 
water-works February 28. Amount of bonds, 
$21,000. Plans and specifications by A. A. 
Richardson, engineer, of Lincoln, Neb. 


ABERDEEN, DAK.—The Pullman pumping 
system has been adopted for the sewer-work. 
The approximate cost is to be $40,000. 





For works for which proposals are requested see also 
| 


ForT BENTON, Mont.—Our correspondent 


_ writes: ‘‘ Water-works have been established 


here and are about ready for operation. They 
are the Holly system, and were put up by 
George F. Woolston, of Boston, Mass.” 


OWATONNA MINN.—Concerning the water- 
works question here our correspondent writes 
as follows: ‘' A petition of citizens has been 
presented to the Council asking for some sys- 
tem of water-works. ‘he petition was referred 
to the Fire Department Committee in whose 
hands it now is. The chairman of this com- 
mittee is James Brown.”’ 


IRON MountTAIN, Micii.—Concerning the 
water-works project here our correspondent 
writes as follows: ‘‘ Estimates have been 
made. The question of bonding the city in 
the sum of $85,000 was submitted to the people 
February 14, at which election there were only 
thirty votes cast against it out of a population 
of about 5,000. Contract will be let April 2. 
Plans and specifications are being prepared by 
O. Burlingame, Menominee, Mich.” 


READING, Pa.—-Our correspondent writes: 
The City Council, at its next meeting, will 
introduce an ordinance to divide the city into 
sewerage districts, and at once commence the 
erection of said new sewers, aS an appropria- 
tion of $45,000 has been made for said pur- 
pose.” 


ALBANY, N. Y¥.—The agreement between 
the Central-Hudson road and this city relative 
to certain lands to be secured by the latter for 
water-works is about ratified. The railroad 
desires to obtain title to the waters and lands 
under the waters of Patroon’s creeks from the 
southerly line of the lands of the company 
near the culvert, about 1,500 feet east of the 
Russell road, to the southerly line of the lands 


of the company near the culvert opposite the. 


west end of Tivoli Lake. For these lands 
$50,000 is to be paid the city to lay a trunk- 
sewer for the company, into which the city can 
drain if it sees fit. The railroad company 
will allow the special water commission to 
cross, either above or below its tracks, with a 
force—main to carry water from the gang-wells 
now being sunk on the flats near the Hudson 
River, north ot the city of Albany, at a point 
to he determined Lereafter. 


YANKTON, DAk.—City Council will adopt 
plans for $4,000 system of sewerage. 


ROCHESTER, MiInnN.—C. F. Loweth, C. E., 
of St. Paul, has been selected to draft plans 
for a complete system of sewerage. Work is to 
be commenced this summer. 


GERMANTOWN, Pa.—A movement has been 
made by the taxpayers towards improving the 
sewerage system. A resolution declaring the 
entire system a nuisance prejudicial to public 
health was adopted by the Board of Health, 
and a request was made to Councils to furnish 
means for abating it as early as practicable. 
It is probable that immediate steps will be 
taken towards the end desired. Medical In- 
spector Taylor can furnish details. 


DULUTH, MINN.—At a recent meeting of 
the directors of the Duluth Gas and Water 
Company steps were taken to secure the con- 
struction of a new and larger reservoir. In 
addition to this, the general work of laying 
mains, etc., throughout the city will be con- 
tinued. | 


FAYETTEVILLE, N. C.—Concerning th 
water-works project here our correspondent 
writes as follows: ‘' This town wants a mod- 
ern system of water-works. Enough interest 
is felt in the subject to favor a local company 
to put in the plant ; but no one here seems to 
know exactly how to manage it. One or two 
proposals have been made on the * franchise 
plan,’ but the matter is still open. The 
Town Board appointed a ‘ water-works com- 
mittee,’ which hasthe subject under consid- 
eration. No specifications have been adopted 
as yet; water-supply near by, pure and abun- 
dant. The town will at an early day employ 
a competent engineer to survey its streets and 
to make estimates for a canal by which the 
water of the Cape Fear River can be brought 
through the town, thus augmenting its present 
fine water power.” 

Los ANGELES, CAL.—The Tiyunga Water 
Company has been incorporated in this city. 
Capital, &§00,000. F.C. Garbutt and others, 
incorporators. 


HAYWARD, Wis.—The Hayward Water- 
Works Company was incorporated February 
16, with a capital stock of $50,000. E. H. 
Holbert is at its head. 


WATKINS, N. ¥Y.—Carrol Ph. Bassett, of 
Newark, N. J., has been engaged to prepare 
plans and report on water-supply and sewer- 
age systems for this place. 


LANARK, ILL.—Address D. S. Licht, City 
Clerk, for details of new water-works project. 


PEABODY, MaAss.—The water-works system 
here is to be improved. 


OGDEN, UTAH—It is proposed to improve 
the water-works system. 


ELKTON, Mp.—Water-works will probably 
be constructed here. John S. Wirt is chair- 
man of the committee in charge. 


St. IGNACE, MIcH.—It is reported that 
water-works are contemplated here. 


RED JACKET, MICH.—Joseph Herman is at 
the head of a committee to investigate the 
feasibility of establishing water-works. 


PAINESVILLE,O.—Concerning the published 
report that water-works were to be erected here, 
A. N. Peebles, engineer of the Painesville 
Water-Works, writes us as follows: ‘‘I am 
not aware of any new system of water-works 
contemplated for Painesville. There is a very 
good system of water-works here, of which 
Mr. B. F. Stephens, of Flatbush, N. Y., is 
superintendent and general manager.” 


BRIDGES. 
BELLEVILLE Ciry, CANADA.—A $60,000 


bridge is to be constructed by the city over 
Quinte Bay. 


Lone Lakr, N. Y.—Concerning a report 
that a bridge was to be erected here our cor- 
respondent writes as follows: ‘‘A small 
bridge is to be erected here, but there is no 
prospect of anything being done at present." 


ASHTABULA, O.—Address the County Com- 
missioners for details of a bridge to be erected 
by them. 


MAURICETOWN, N. J.—The Cumberland 
County Freeholders have decided to erect an 
iron bridge costing $50,000 over the Maurice 
River at this place. 


STREET-WORK AND PAVING. 


St. PaAuL, MINN.—The Board of Public 
Works has reported favorably on considerable 
street work, and bids will soon be asked for 
dcing the work. The total cost of the im- 
provements is $125,200. 


WASHINGTON, D. C.—The Street Commit- 
tee is considering the question of appropria- 
tions for paving several streets, and it is 
fae that the work will soon be ordered 

one. 


GAS AND ELECTRIC-LIGHTING. 


_ DELPHI, INDIANA.—An electric-light plant 
is to be established here. 


FREMONT, NEB,—This place is to be lighted 
by electricity. | 

Jackson, On10.—An electric-light plant is 
to be established here. 


NORTHAMPTON, Mass.—An electric-light 
company is being organized here. 


OsweEco, KAnsAS.—The Oswego Electric- 
Light Company has been incorporated. Capi- 
tal, $60,000. F. L. Greene and others, in- 
corporators. 


MEDFORD, MAss.—The Medford Electric 
Light Company has been incorporated ; capi- 
tal, €20,000. William H. Warren and others, 
incorporators. 


EVERETT, Mass.—The Everett Electric- 
Light Company has been incorporated ; capi- 
tal, $10,000. F.S. Pearson, Treasurer. 


DAVENPORT, Ky.—The People’s Light 
Company has been incorporated; capital, 
$10,000. James Thomson and others, incor 
porators. 


TAUNTON, Mass.—The electric-light plant 
at this place is to be extended. 


Newport, R. I.—An electric-light plant 
will probably be established here. 
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Dover, N. H.—An electric-light company 
has been organized here, with F. Abbott as 
its president. The capital stock is $75,000. 


WATERVILLE. ME.—The Waterville Elec- 
tric-Light Co. will expend several thousand 
dellars on improvements. 


CANTON, O.—This city will shortly adver- 
tise for bids for 20, 30, 40, and 50 electric 
lights, from 150 to 300 gas lights, and from 
400 to 800 gasoline lights. Address the Com- 
mittee on Stieet Lighting. 


MANCHESTER, N. H.—The officials of this 
place are discussing the question of purchasing 
an electric-light plant. ‘The plan isto be con- 
sidered further at the next meeting of the 
Common Council. 


FREDERICK, Mp.—The New York Electric 
Construction Co. has offered to light the streets 
of this place for $4,000 per year. The offer 
has not been accepted, and the officials are 
still considering the matter. 


DuLuTH, MINN.—It is probable that addi- 
tional lighting facilities will soon be wanted 
in this city. 

The question of making a change in the 
system of manufacturing gas, with the idea of 
providing a better service, was considered by 
the directors of the Duluth Gas and Water 
Co. at a recent meeting. With this object in 
view, Manager Craig has left for Chicago, and 
will probably also go to Buffalo, to inspect the 
various systems in operation and the plants 
used, the idea being to secure the most im- 
proved plant for the new works to be erected 
here. 


BROOKLYN, N. Y.—The Edison Electric- 
Light Company has applied to the Mayor 
and Common Council for permission to open 
the streets and to lay its conduits, cables, and 
wires. It promises, in case the franchise is 
granted, to furnish the city and the citizens 
with incandescent electric-lights twenty-five 
per cent. cheaper than the present service. 


FLATBUSH, N. ¥.—A difference exists be- 
tween the Flatbush Gas Company and the 
Highway Commissioners which may result in 
a break of contract between the two parties. 
The town has heretofore paid $31 a year per 
lamp, but now the officials declare that they 
will not pay more than $25. The gas com- 
pany will not sign a contract at that figure and 
the matter remains unsettled. 


BIDS OPENED. 


St. PauL, MINN.—The contract for the 
steam-heating of the new St. Paul, Minneap- 
olis and Manitoba Railway office building has 
been awarded to Allan Black, of this city, for 
%20,000. 


CINCINNATI, O.—Synopsis of bids for fur- 
nishing, etc., at the Front Street pumping sta- 
tion an amount of boiler power equivalent to 
the evaporation of 36,000 pounds of water 
per hour, and at the Hunt Street station one 
of 15,000 pounds per hour, opened February 
16 by the Board of Public Affairs. Bids on 
Front Street boiler: Dun & Laidlaw Co, 
Cincinnati, O., Galloway boilers, evaporation, 
12, $20,795; Abendroth & Root, New York 
City, Root boilers, evaporation, 10.95, 
$21,603.40; Charles Ward, Charlestown, W. 
Va., evaporation, 8, $20,000; Home Safety 
Boiler Company, St. Louis, Mo., evapora- 
tion, 9, 5, $17,115. Hunt Street, Dun & 
Laidlaw Co., $10,430; Abendroth & Root, 
$9,905; Charles Ward, $9,500; Home Safety 
Boiler Co,, $7,250. 


MOUNT CARROLL, ILL.—Our correspondent 
writes: '‘ The U. S. Wind Engine and Pump 
Co., of Batavia, Ill., received the contract of 
furnishing machinery, materials, and construc- 
tion of a water-works system for our city, 
February 15, at the amount of,$15,200. 


CHicaco, ILt.—The firm of Riter & Con- 
lev, Pittsburg, Pa., has recetved a contract 
from Mr. Onderdonk, the contracter who has 
secured the job, to supply this city with purer 
water. They will construct a large caisson for 
the purpose of being sunk four miles out in 
the lake to be used in the tunnel extension. 
The outside caisson will be 75 feet in diam- 
eter, the intermediate one 31 feet. ‘he entire 
mass will be 60 feet high, strongly braced 
with bars, angles. and T-iron, and will weigh 
yoo tons. Carnegie, Phipps & Co. will sup- 
ply the tirm with the steel. 

The work will cost from §25,000 to $30,- 
ooo. Atter the caisson is sunk in the lake 
four miles out, a tunnel will be commenced at 
that point and dug under the water until the 
present tunnel is reached. The same firm will 
ulso build the second caisson. 


THE ENGINEERING AND BUILDING RECORD. 
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FINDLAY, O.—The following bids for fur- 
nishing water-works materials were opened 
February 15 by the water-works trustees, 
John W. Hill, of Cincinnati, O., Consulting 
Engineer : 

Cast-iron water-pipe and specials—2,627.69 
tons of 2,000 pounds, 114,000 pounds of 
specials. Addyston Pipe and Steel Co., Cin- 
cinnati, $70,074.40; Hueston & Freeman, 
$70,074.40; Lake Shore and Foundry, Cleve- 
land, $72,089.63; Ohio Pipe Co., Columbus, 
$75,253.97; W. H. Campfield, $75,253.97; 
National Pipe and Foundry Co., $78,710.33: 
R. D. Wood & Co., Philadelphia, $79,075.24; 
Dennis lI.ong & Co., Louisville, $83,301.77; 
Mellert Iron and Foundry Co., New York, 
and Reading, Pa., $86,170; Builders’ Iron and 
Foundry Co., Providence, specials, $2,600. 

Pipe-laying and concrete—5,370 feet 20- 
inch, 7,770 teet 16-inch, 1,450 feet 14-inch, 
4,310 12-inch, 10,913 feet 10-inch, 16,636 feet 
8-inch, 38,136 feet 6-inch, 5,016 feet 4-inch; 
concrete, 55.63 cubic yards. James J. Rumsey, 
$22,820.71; W. H. Campfield, 25.537. 69; 
P. Sullivan, $26,355.33: A. G. Pugh, $27,- 
785.61; Snyder & Williams, $28,316.20; 
Hueston & Freeman, $33,920.05; P. E. Sul- 
livan, $37,168.65; Vanston & McCarthy, 
$38,398. 48. 

Stop-valves—2 20-inch, 4 16-inch, 1 14-inch, 
3 12-inch, 12 10-inch, 21 8-inch, 56 6-inch, and 
8 q-inch. James Flower & Bros., Detroit, 
$2,086; Galvin lronand Brass Works, Detroit, 
$2,130.50; Bourbon Copper and Brass Works, 
$2,222; Ludlow Valve Co., Troy, N. Y., 
$2,224.80; Eddy Valve Co , Waterford, N. Y., 
$2.263.50; Chapman Valve Co., Indian Or- 
chard, Mass., $2,338.47; Hueston & Freeman, 

2,357; Holly Mfg. Co., Lockport, N. Y., 
$2,566.50; Mellert Foundry Co., New York 
and Reading, Pa., $2, 409. 

Stop-Boxes—207  required—Galvin Iron 
and Brass Works, $267.50; Bingham & Tay- 
lor, $346.10; Eddy Valve Co., $347.75; A. W. 
Morgan, $337.05, $353.10, $371.29; Iueston 
& Freeman, $481.50; Mellert Pipe and Foun- 
dry Co., $1,605; Builders’ Iron and Foundry 
Co., $321. 

Fire-hydrants—133 16-inch hydrants, 6 4- 
inch hydrants—Without frost-cap, Ludlow 
ValveCo., $3,716.94 and $3,949.69; Chapman 
Valve Co., $4,102.42. With frost-cap, Galvin 
Iron and Brass Works, $4,140; Ludlow Valve 
Co., $4,231.24, and $4,255.64 without frost- 
cap; Bourbon Copper and Brass Works, 
$4,400; Ludlow Valve Co. 44,523.84; Bourbon 
Copper and Brass Works, $4,548; Galvin Iron 
and Brass Works, $4,557; Chapman Valve 
Co., $4,633.05 ; Bourbon Copper and Brass 
Works, $4,823; Mellert Foundry Co., $4,835: 
Ludlow Valve Co., $4,898 90; R. D. Wood 
& Co., $4,925.75; Bourbon Copper and Brass 
Works, $4,932: Hueston & Freeman, $4.953 ; 
Holly Mfg. Co., $5,161.50; James Flower 
Bros., $5,281.90; Holyoke (Mass.) Hydrant 
Works, $5,465.89; Bourbon Copper and Brass 
Works, $5,479 and $5,754; Chapman Valve 
Co., $5,787.49; Ludlow Valve Co., $5,974.07; 
Eddy Valve Co., $6,020. Without frost-cap, 
Chapman Valve Co., $5,113.22; Ludlow Valve 
Co., $5,213.19. 

Pumping Machinery—2 2,500,000 gallon 
com. duplex non-condensing pumping with 3 
66"x16' boilers complete. 

Gordon & Maxwell Mfg. Co., ‘‘ A,” 
600; Gordon & Maxwell Mfg. Co., ‘* B,” 
#14.700; Holly Mfg. Co., ‘' A,” $21,700; 
Holly Mfg. Co., ‘*B” (rotative), $24,700; 
Deane Steam Pump Co., Holyoke, $27,700; 
Cooper Mtg. Co., $18,300. 

Proposals for pipe, specials, hydrants, stop- 
valves, stop-boxes, pipe-laying and concrete 
complete: 

Snyder & Williams, $108,674.42; Hueston 
& Freeman, $112,085.59. 

CINCINNATI, O.—Synopsis of bids for the 
excavation, concreting, foundations, brick 
work, cut-stone work, iron work, copper and 
slate work, interior concreting, fire-proofing 
and asphalt for the erection of the proposed 
new City Hall, opened February 20, by the 
Board of City Hall ‘Trustees. ‘he bidders 
were as follows: 

Excavation—John Sperry, $4,950; John 
Sperry (concrete), $6,486; Henry Dieckman, 
$5.300; Geo. S. Gleason, $3,500; F. H., 
schroder & Son, &4,164; Henry Sweeney, 
$3,300; James O'Malley, $7,683. 

Excavation, Concrete and Foundation—H. 
Meiners & Son, 34,900: foundations, P. 
Murry & Son, $22,850; foundations, John 
Sperry, $29,858; excavations, concrete and 
foundation, P. Murry & Son, $33,237; foun- 
dations and concrete, D. Flaherty & Bro., 
$36,550; foundations, J. H. Finnegan, $25,- 
545. 
Brick Wark—Jacob Megley & Son, $87,844; 
J. M. Blair's Sons, $75,275; N.C. G. Parker, 


$15,- 


$76,651 (additional at rate of $11 per 1,000); 
J F. Tuttle & Son. $85,384; Cornell Fuerst, 
$74.547 (additional at rate of $11 per thou- 
sand); C. E. Iliff, $78,000 (additional at $12 
er 1,000); Mason & Bro.. $85,575 (additional 
bir per 1,000); H{. Jacob & Holscher, $80,339 
(additional $11 per 1,000); McGarvey & Bro., 
$78,175: H. B. Lucky & Son, $84,637. 

Cut stone-work—William Graveson, $329,- 
998; David Hummel, $326,500; foundation 
concreting, Pugh & Stagee, $4.308; concrete 
interior, Charles Kuhl, $18,945.04; foundation 
and interior concrete, Frank Bauer, $27,938 ; 
foundation concrete, P. Gleason, $7,750; in- 
terior concrete, P. T. Scabill, $10,475; interior 
concrete, Pugh & Stagge, $11,941; foundation 
concrete, J. H. Finnegan & Co., $7,176; in- 
terior concrete and fire-proofing. L. Grace, 
$32,979; foundation concrete, H. Dieckmeier, 
$6,525; foundation and interior concrete and 
hre-proofing, Pugh & Stagge, $45,560; in- 
terior concrete, Whitson & Pickering, $14,- 
500. 

Fire-prooing—Pugh & Stagze, $29,611 ; 
Summit Brick Co., $28,230; J. H. Finnegan 
& Co., $18,645; William B. Owen, $30,000 ; 
Wight Fire-proofing Co., $22,293.40; Pioneer 
Co., $19,900. 

Iron-work—Snead & Co., Louisville, $141,- 
850; Haugh, Ketchum & Co., Indianapolis, 
$132,000; L. Schrieber Sons & Co., $130,890; 
M. Clements, $125,700; Lane Bros., Newark, 
O., $134,390. 

Galvanized iron, copper, and slate-work— 
Thomas Lee, $32,860. 

Copper, Slating, etc.— Witt Cornice Com- 
pany, $22,000. 

Slating—James IIunter, for Monson slate, 
$15,573; Peach Bottom, $14,633; Franklin 
Tunnel, $13,576; Old Bangor, $13,458, and 
Virginia, $13,223. 

Copper—James Hunter, $4,275. 

Copper and Slate—Witt & Brown, for 
Monson slate, $21,635, and if Virginia is used 
deduct $2,000; C. Kiechler & Son, Monson, 
$21,302, Peach Bottom, $20,090, Franklin 
Tunnel, $18,998; Thomas Lee, Monson, 
$33,676, Franklin Tunnel, $31,641. 

Asphalt—George 1.. Peabody, $3,495; F. 
Schillinger, $2,900; Samuel J. Osborn. Jr., 
$3,625. 

The bids for the work complete were, Isaac 
Graveson & Son, $529,777; David Huimmel, 
$508,900; Drirer Bros., $587,538; James 
Griftith & Sons, #596,630. 

The bids were all submitted tothe architect 
for computation, and he will report to the 
Board at the earliest practicable time the 
lowest and best bidders for the several kinds 
of work. The award or awards will then be 
made and immediate work be begun upon its 
construction. 


Canton, O.—The following bids for light- 
ing the streets for a period of two years from 
March I wereopened by the Common Council 
February 20 and were reterred tothe Commit- 
tee on Public Lights: Cantou Schuyler Elec- 
ttic Light Company to furnish 2,000 candle 
power arc lamps and keep them in repair, 
lights to burn from sunset to sunrise, at the 
following rates: 20 lamps, per month, each, 
$11; 30 lamps, per month, each, $9; 40 
lamps, per month, each, $8.50; 50 lamps, per 
month, each, $8.25; 100 lamps, per month, 
each, $8. 

Canton Gas Light and Coke Company, to 
furnish lamps on the present gas mains and 
those in contemplation, will light and extin- 
guish the lamps, lights to burn from sunset to 
sunrise twenty days in each month under Brey 
high pressure, six foot burners or any other 
suitable governor burner at the annexed rates: 
150 lamps, per year each, $21; 200 lamps, per 
year each, $20; 250 lamps, per year each, $19; 
300 lamps, per year each, $18; 350 lamps, per 
year each, $17; 4oo lamps, per year each, $1 5. 
The price of $15 on 400 lamps stipulates the 
exclusive lighting of the streets and abolishing 
of all electric and gasoline lamps. 

Sun Vapor Light and Stove Company, Can- 
ton, to place their improved patent gasoline 
burner in the present street lamps, light the 
lamps, which will burn from sunset to sunrise, 
at 63f cents per post per night. If the city 
contracts for 409 lamps or more the price will 
be reduced to 64% cents. The company will 
also furnish new lamps at $2.50 for the lantern, 
#1 for the post, and fifty cents for planting 
the post and lamp. 

HERKIMER, N. Y.—The following bids for 
constructing a complete system of water-works 
were opened February 78 by the Board of 
Village Trustees: 

Bids for works complete—John Lockwood, 
New York, $52,711; Adam Miller, Saratoga, 
complete except pumping-engine, boiler, and 
a $32,500; Moffett, (lodgkins & 

‘lark. 
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$47.222.18; Dennison Cowell, \).-. 
Iowa, complete except stand-pipe, ¢:,,,, 

Bids for stand-pipe—Rogers & Me". 
Waterloo, $7,000; Pancoast & Rogers « 
York, $7,500; Whittier Machine Co. [ 
$8,000; Porter Manufacturing Co., s;,, 
$7,150; Hall Pump Co., Wilmingiss 1, 
$9,350; P. S. Curtis, Utica, $6,603: «-, 
Harrison, Howard & Co., St. Lovis,§:- 
Beckwith & Quackenbush, with fo:p-.. 
$8,000; Van Zalle & McCormick, \. 
35.570; Union Iron-Works, Cha;-. 
Tenn., $7,775; Charles Millar & Son, ts 
$6,700; Bassett Bros., Buffalo, $405: ;- 
& Doyle, Mohawk, $8,700, 

Boiler and engine—P., S. Curtiss, | 
boiler, F. O. B., $750; Rogers & Mel ~- 
Waterloo, N. Y., boiler, $750: Pun: 
Rogers, New York, boiler, $800; Pore: ¥,. 
ufacturing Co., Syracuse, boiler, 3s, 
pumping-engine, $2,750; H. R. Won 
New York, engine, $2,550; Robert Pi: 
Green Island, N.Y., boiler, $653; Hai +. 
Pump Co., boiler with dome, $1,050; Ha! =: 
Pump Co., engine, $2.450; George F. i. 
engine, $2,375; Beckwith & Quackenty:.. 
gine, $2,000; Beckwith & Quackenbush,:. J 
$1,000; Deane Pump Co., New Yor. -[ 
and boiler, $6.c00; Van Zalle & Me(:- 
boiler, $900; Van Zalle & McCormick ;.- 
ing-engine, $2.640; Union Iron-Work:,|. - 
$725; Union Iron-Works, pumping:; 
$2,300; Volker & Felthousen, Butiaic, =; 
and boiler, $4,295; Charles Millar « + 
boiler and enyine, $2,800; Bassett =. 
boiler, $750; Bassett Bros., engine, 35-- 
Brown and Doyle, boiler, $1,000; br =. 


Doyle, engine, $2,300. 


[ron pipe, hydrants, etc—Pancoast & ky 
hydrants, $23 and $24.03; water gates... 
$9; 6-inch, $13.93; 8 inch, $20.29; pipe, &. 
gO per ton; specials, 23 cents. 

Ludlow Valve Co., Troy, S-inci 
$20.50; 6-inch, $13.70; 4 inch, $8.40; wie 
$24.84 and $26.34. 

Mellert Foundry, Reading, Pa., tox. 
inch pipe, $30; net ton, 6-inch, $31; +¢ 
$32; specials, 23¢ cents; valves, 4-inct § 
6 inch, $15; 8-inch, $20; hydrants, $: «. 
$30. 

Chapman Valve Co., Indian Orchard, 12+ 
4-inch, $9: 6-inch. $13.73; 8-inch, $20.2: 
drants, $23 and $24.03. 

Union Hydraulic Co., Philadelpaa *- 
drants, $28 and $32; gate valves, S.nch. §: 
75; 6-inch, $12; 4-inch, $8.10; check i: 
$33. ; . 4 

Warren Foundry, pipe, 10-inch, $31 * ° 
inch, $33; 6-inch, $33.25; 4-inch, § ~ 
yross ton. a 

George Chambers, Rochester, pipe. 3°: 


per gross ton; specials, .024 cents; ays 
$24.80 and $26.34; valves, 8-inch, §2:.~ 
$21.50. ik 
Howard Childs & Co., Pittsburg, pipe © 
Eddy Valve Co., Waterford, valves. 2° | 
$8.11, 6-in. $13.95. 8-in. $20.25, bere 
Beckwith & Quackenbush, pipe #¥ © 
gross ton, specials 4c., valves, 4-1n. Hv > | 
Charles Millar & Son, Utica, pipe #. | 
gross ton, specials 2!3c., hydrants ae 
$31, valves, 8-in. $21, 6-in. $13, 4°" ae 
check valve $21, carting pipe 50. pe! (01. : 
- 
gross ton, specials 2c. biernes 
Moffett, Hodgkins & Clark, p'pe RE " 
R. D. Wood & Co.. pipe $31.60 Pea 
ton, specials 23/c., hydrants $28 and 23 
specials 3c., hydrants $24.80, valves #°* 
$13.70, $8.40, check-valve $21. 
John Nelson, Herkimer, excavation ue 
pipe, 25 cents per yard; boiler-house. 3" 
work, $12.50 per M.,; chimney, a 
M.; water table, 65 cents per foot; dyer. 
cents per foot; carpenter work, $520. Se 
W.S. Bascot, New York, trenchiag * 
cents; carting, @1 per too; hydraat - 
valves, $2,012.26. 


inch, $13.70; 4-inch, $8.40; check '2°* 
per net ton, specials 3c. 
#25.50 and $26. 
$16, 8-in. $32, hydrants $30 aad $33. 
e: 
Bassett Bros., Buffalo, pipe $3375 
ton, specials 23/c. 
Brown & Doyle, pipe $31 per s™* es 
Masonry, wood-work, and excatet"— 
foundation stone, laid, $3.25 per Ya" 
$1.25; shingles, $5 per square. trencliag 
refilling, 14 cents per foot; laving pi '* 
Serviss & Mack, Herkimer, boiler-Bo 


sng 48 cedls 
and chimney, $3.500; excavating ed . 
yard; stone work, $4; brick. laid, ¢ wurge we 


M.: water table, 50 cents per foct, 
work, $1,000; painting, $60. 

J. P. Crim, Richfield Springs, " se 
refilling. laying pipe and carting, #3. * 
rod. ag 
Beckwith & Quackenbush, trench’ 


4 
pipe-laying, 25 cents per yard; carling, + 


ach ti 


_ x Goverement will be responsible for care of 
 essel. H. P. Gilbert, $1.75, or $1.45 if fur- 
~ isheed vessel; G. B. Clarke, $2.70. 


L 


“eel, $1.20 per cubic yard; E. E. Burroughs, 
’ Sce= mts; R. M. Miller, 95 cents; J. E. Mc- 


. Fon 


* nd gu wad third floors and third-story ceiling, | 
ron, 
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tS -per ton; boiler-house and chimney, 
500 = setting hydrants, 4. < 


eG aff & Charles, Amsterdam, trenching’, 
refilling, 21c.; laying pipe, 10-inch, 22c.; - 
ich, rolc.; 6-inch, 10c.; 4-inch, 7c.; cart- 
» 50. per ton. 
‘harles Bates, Herkimer, furnishing and 
ng stone, $5 per yard; brick laid $14 per 
; cut stone laid, 80c. per foot. 
‘harles Millar & Son, excavation, 25c; con- 
-e, S4 per yard; stone-work, $4.80; brick 
i, $15 per M.:; wood-work, $36.24 per 1,000 
-: doors, $136; windows, sash, etc., $84; 
_er-table, g0c.; trenching and filling, 22c.; 
tigy pipe, gc.; carting 50c. per ton. 
tassett Bros., Buffaio, excavating, 20c. per 
d: concrete, $4; stone-work, $5; boiler- 
ise and stack, $4,500; trenching and re- 
ng, I1c.; pipe laying, 10 inch, 7c ;8-inch, 
:.; 6 inch, gc.; 4-inch, 7c.; carting, 45c. per 


3rown & Doyle, excavating, qoc. per yard; 
icrete, $5; stone-work, $4.40; brick laid, 
; per M.; wood-work, $39.50 per 1,000 feet; 
ors, $70; window and sash, $10; water- 
le, 55c ; shingles, $6 per square; trenching 
1 refilling, 13%c.; pipe-laying, 10!3c.; cart- 
, goc. per ton; pipe-covers, $4. 

All the bids are to be considered and the 
itract awarded at a later meeting of the 
stees. 


GOVERNMENT WORK. 


DEROIT, MicH.— Abstract of proposals for 
wuilding the tower of Skilligallee light sta- 
n, Michigan, opened February 20 by S. 
insfield, Major of Engineers, Bvt. Lieut.- 
lg UeSs Ast 

‘Charles Sundberg & Co., Chicago, Ill, 
875; Stout & King, $44,238; ‘Thomas 
aycen, $18,500; Robert Dunn, Detroit, 
225; William E. Avery, Detroit, $7,725; 
seph I.. Gearing, Detroit, $7,694. 


BROoKLYN, N. Y.—The following bids for 
ark on the addition to the Federal Building 
re opened February 21 by the Supervising 
‘chitect of the Treasury Department: Cox 

_ Dady, Brooklyn, agreed to do the work in 
o working days for $38,477.55; Bernard 
lagher, Brooklyn, $44,500, sixty days; 
_. A.Murphy, Brooklyn, $51,900, six months; 
cCarthy & Baldwin, Washington, $43,000, 
« months; John Pierce, Maine, $47,000, 
¢ montlis. 


DENVER, CoL.—The following bids for 
ams, girders, ete., for the Court-House, 
‘re opeced February 16 by the Supervising 
-chitect of the ‘Treasury Department: 
arke, Raffen & Co., $12,150; Dearborn 
sundry Co., $11,230; Colorado Iron Co., 
,,000 first and second floor, $3,500 third and 
tic floor—total, $12,500; L. M. Morris, 
3,076; Pennsylvania Construction Co., 
1,142. 


NEW ALBANY, InD.—The following bids 
r materials, tools, and labor for plumbing 
id gas-piping at the Court-House were 
vened February 21 by the Supervising Archi- 
ct of the Treasury: J. F. Dalton, $3,846.50; 
-ook, Horner & Co., $4,900; John O'Neal & 
m, $3.779; O'Connor & West, $8,991; Ryan 
W ainderlich, $7,800. 


W_ASHINGTON, D. C.—The following bids 
piles, lumber, gand, pebbles, and broken 
one=, for the reservoir outlet were opened 
ebr uary 23 by Peter C. Haines, Lieut.-Col. 
Emgineers: 

Thme bids for piles were as follows: For 200 
> {osot piles—Charles S. Beebee, 7c. per foot; 
-A. Clarke, 145c. per foot; Breen & Feely, 
2c. per foot. 

For 600 60-foot piles—Beebee, 7c. per foot; 
larke, 1456c. per foot; Breen & Feely, r2c. 
er foot. 

For 200 65-foot piles—Beebee, 7c.; Clarke, 
$5gc.; Breen & Feely, 12c. 

For 600 cubic yards of pebbles—E. E. Bur- 
ughs, $1.20 yer yard; Breen & Feely, $1.80; 
- M. Miller, $1.74; J. E. McCracken, $1.25, 
¢ $1.15 if unloaded in three days. 

For 800 cubic yards broken stone—D. L. 

hoe maker, $1.55 per yard; 15 cents less if 


Forr’ 18,432 feet B. M. lumber—F. N. 
mit Hh, $34.50 per 1,000. 
Fo» t 600 cubic yards of sand—Breen & 


tac Been, gg cents: G. B. Clark, $1.50. 


kK== @KUK, Iowa.—The following bids for 
columns, first story, iron-work of sec- 


ss late, copper and galvanized iron-work | 









THE ENGINEERING AND BUILDING RECORD. 


of roof, terra cotta fire-proofing, etc., for | 


court-house were opened February 16 by the 
Supervising Architect of the Treasury De- 
partment : 

Geo. W. Corbett, 23,000; Haugh, Kitcham 
& Co. Iron Works, $19,689.23; Heuson Rob- 
inson, $21,239; Dearborn Foundry Co., $24,- 
OOo. 


Fort Wayne, Inp.—The following bids 
for plumbing, water, and gas piping the court 
house were opened February 21 by the Super- 
vising Architect of the Treasury ]epartment : 
J. F. Dalton, $2,85c; Crook, Horner & Co., 
$4,077.08; Madden & Co., $2.475: Herbert I. 


_ Rose, $3,479.60; John O'Neal & Sons,$3,398; 
A. EI. Hattersley & Son, $2,697.54. 


BALTIMORE, Mp.—The following bids for 


' covering projecting courses of stone work of 


towers with copper for the Post Office were 
opened February 16 by the Supervising Archi- 
tect of the Treasury Department : 

Bartlett, Hayward & Co., $1,125. 

The bids for the interior of the building 
were as foliows : 
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Butwtlding [ntelligence. 


WR solicit from each and every onc ot our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be glad-to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS,—6 5s, brown stone; 47, brick: Ar sf, 
brick store ; 4s dwell, brown-stone dwelling; afart 
house, apa’? nent-house: fem, tenement: ¢, each 
g, owner: a, architect; 6, builder: /7, frame. 


NEW YORK. 


236-238 Spring st, ss, br factory; cost, 
*35,000: o, Ihe Bradley & Currier Co. (Lim- 
ited); a, James Finlay. 

43-45 Walker st, ss 315 ft w Broadway, 
warehouse; cost, $58,000; 0, Maria J Scherm- 
erhorn; a, C C Haight. 


Hester st s s, 50e Baxter, br ten and stores; 
cost, $18,000: o, Jonas Weil and Bernard 
Mayer; a, George B Pelham. 

soth st, ns, 100 ft w roth av, br factory; 
cost, $40,000; 0, Hopper S Mott; a, Henry 
Davidson. 

52d st,ns, 150 ft w 10th av, br stable and 
dwell; cost, $14,000, 0, Geo Widden; a, Geo 
B Pelham. 

318-320 E 57th st, 2 bk flats; cost, $22,v00 
each; o, Fred Heerlein; a, Berger & Baylies. 

83d st, ss, 206 ft e Ist av, bk ten; cost, 
each, $14.000; 0, Maria Ueckermann; a, 
Edward Wenz. 





W s oth av, 25 5 84th, 3 br flats; cost, $60, - 
ooo, all; o, Margaret A Brennan; a, Thomas 
Wilson. 

435 Greenwich, br stable; «cost, $15,000; 0, 
Emil I Folliner; a, Rentz & Lang. 

Rear 8 Liberty pl, assay office; cost, $20,- 
ooo; o, Henry M Platt; a G W Platt; b, 
Stephen D Hatch. 


ALTERATIONS—NEW YORK. 
6 Bowling Green, extension; cost, $15,000; 
o, John L Cadwalader. 


4th av, necor 8oth st, br extension; cost, 
$10,0v0; 0, John A Prigge, a, J A Webster. 


S w cor Market and Division. br bldg; cost, 
$7,500; 0, Mark Hammerschliay, a, Herter 
Bros. 
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51-53 William, br office bldg; cost, $10,- 
ooo; 0, GA, PH & F M Adee; a, Mackay 
& Davis. 
BROOKLYN. 


Stuyvesant av, ne corner Macon st, br 
stone store and dwell; cost, $10,000; 0, a and 
b, A Miller. 


268 Manhattan av, es, 150 ft s Calyer st. 
br store and ten: cost, $8,000; o. John 
Lynagh; a, A Hefbert. 


N s Greene av, 90 w Central av, 9 frame 
dwells; cost, $22,500 all; o, Mrs L Singer; 
a, David Acker & Son. 

Ss Kent st, 79 w Manhattan av, br apart 
house; cost, $12,000; 0, John Englis & Son; 
a,G M Walgrove. 

S s Igth st, 270 w 7th av, 9 fr dwells; cost, 
$17,200 all; o anda, Kay & Bull. 


BROOKLYN—ALTERATIONS. 


W s Manhattan av, s w cor Kent st, 3 brick 
buildings; cost, $8,000; 0, John Englis & 
Son; a, G M Walgrove. 


MISCELLANEOUS. 

HOT SPRINGS, ARK—The sum of $500,- 
ooo is to be expended on a hotel and other 
buildings to be erected here by a company 
with S W Fordyce at its head. 


SEDANSVILLE, O—A $25,000 church is to 
be erected here by St Mary’s Catholic 
Church Society. 


FREMONT, O—A church building is to be 
erected here for the Methodist Episcopal 
Society. For details address Rutherford B 
Hayes. 


COUNCIL BLUFFS, LOWA—Ten buildings 
are to be erected here at a total cost of $30,- 
ooo. For details address Dr. Macrae, the 
owner, 


BRAINTREE, MASS—The repair shops of 
the Old Colony Railroad are to be located 
here and $250,000 will be expended on the 
necessary buildings. 

READING, PA—fFenn and 6th, 3-story br 
bldg, b s trimmings; cost, $12,000; Penn- 
sylvania Trust Co; a, H Kendall. 

sth and Elm, 2-story church and chapel: 
cost, $23,000; 0. St Matthew’s L Congre- 
gation; Mr George Freese is the President, 
Mr Billheimer, Pastor 

Penn st, bet 6th and 7th sts, 3-story br 
bldg; cost, $9,000; 0, H Koch; a, Wm 
Fink. 

Penn and 2d sts, 2 br dwells; cost, $9,500 
o, M Link; a, E Mull; b, E Wenrich. 

ST. PAUL.—Sherman, nr Frarklin, 2-story 
fr dwell; cost, $8,000; 0, J T Averill. 


EAU CLAIRE, WIS.—The Wisconsin Cen- 
tral contemplates building a new depot. 


ST. LOUIS, MO.—22d and Howard sts, br 
store and dwell; cost, $7,500; 0, C Bruck- 
hardt; b, HH Drees. 

2oth and Pine sts, br warehouse; cost, 
$8,500; 0, Cratwell & Co; b, R P McClure. 


MILWAUKEE, WIS.—$40,00c0 has been 
raised to build a new First Baptist Church 
here. 


KANSAS CITY, MO.—24th, cor Balto ave, 
2 fr houses; cost, $8,000; F C Marsh. 


33 bldgs costing less than $7,000, 


SPRINGFIELD, MASS.—Railway stations, 
comprising 3 buildings, each 60x275 feet, 
stone, cost, about $100,000 each; 0, B& A 
RR; a, Shipley, Rutan & Coolidge. 


DALTON, MASS.—Granite railway station, 
22x50 feet; cost, $10,000; 0, B& A RR;a, 
Shipley, Rutan & Coolidge. 


NEW BERNE, N. C.—The House Com- 
mittee on Public Buildings has made a: fa, 
vorable report on the bill appropriating 
$75,000 for a public building for this place. 


NEW LONDON, CONN.—A building is to 


be erected on the site of the old New Lon- 
don House at a cost of $25,000. 


SOUTH EASTON, PA.—Centre Street, 4 
br houses; cost, $2,000 each; o, Dr. Jiner; 
a, J M Stewart; b, not given out. 


NEW HAVEN, CONN.—Cor Water and 
Carlisle, br dwell; cost, $7,-00; 0, J 5 
Johnson; b, L V Treat & Son. 

Dwight, near Whalley av, br Llock; cost, 
$8,000; o, G M Baldwin. 








{ 
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HARRISVILLE, PA.—Architect Kauen- 
geiser, of Youngstown, O., is preparing 
plans for a church to be erected here at a 
cost of $10,000. 


KANSAS CITY, MO.—45 buildings costing 
less than $7,000. 


WAKEFIELD, MASS.—A $50,000 Congre- 
gational Church is to be erected here. 


POTTSVILLE, PA.—City Treasurer Whalen 
can give details of a $300,000 court-house 
to be erected here. 


BALTIMORE, MD.—Carey nr Fayette, 3 
3-story br bldgs; 0, H C Smyser. 


DAYTON, O.—Cass and Clay, br church 
(German Lutheran); cost, $10,000; a, Peters 
& Burns; b, not let. 


SEA BREEZE, N. Y.—A hotel is to be 
erected here, to cost $25,000, 


WELLINGTON, KAN.—A union depot is 
to be erected here, to cost $22,000. 


GRAND RAPIDS, MICH. —Lyon, fire 
proof brick and stone warehouse and sales- 
room, six stories; cost, about $50,000: o, 
Nelson & Matter Furniture Co; a, WG 
Robinson; b, contract not let. 


College av, veneered dwell, frame up; 
cost, $10,000; 0, E W Withey; a, W G 
Robinson; b, Rowson Bros. 


CHICAGO, ILL.—361-63 Ashland av, br 
dwell: cost, $15,000; 0, E P Wilce; a, 
Parmantier; b, W D Price. 

2,940 Wentworth av, br store and flats: 
cost, $8,000; 0o, Adam Schmidt; a, J M 
Schroeder; b, Anderson & Crozier. 

233-37 Lincoln av. br store and flats: 
cost, $30,000; Joseph F Schnoorolo; a, 
owner; b, Miller & Rumly. 

2,358 Wentworth av, br store and flats: 
cost, $9,500; 0, ‘Theo Hagedon; a, Wm 
Bargerbush; b, Thelon Bros. 

150-64 W Madison, additional story to 
business block; cost, $18,000; 0, John M 
Smyth; a, Strippelman & Co. 

1,089 Milwaukee av, br store and flats: 
cost, $10,000; 0, John Jensen; a, Henry 
Kley; b, owner. , 

25-29 State, 6 story br warehouse; cost, 
$60,000; o, Jonathan Clark; a, Flanders & 
Zimmermann. 

Cor Butler and 24th, br factory; cost, 
$20,000; 0, Matthias Dencer. a, J A Thain. 


5¢ bidgs costing less than $7,000 each. 


MENDOTA, ILL.—Br brewery; cost, $30,- 
000; 0, C Henning: a, Griesser. 


WAUKESHA, WIS.—A Catholic Church 
will be built here to cost $30,000. 


ST. CLOUD, MINN.--First National Bank 
will put up a $30,000 building. 


ST. PAUL, MINN.—The Board of Mana- 
gers of the St. Cloud Reformatory decided 
at a meeting inthis city to advertise for 
bids for the proposed building ; $100,000 to 
be expended. 


A $20,000 block of stores and flats will be 
erected at the corner of Selby Avenue and 
st Albans Street. 


DULUTIT, MINN.—Among the new build- 
ings contemplated are: E E Dickerman of 
St Paul, a block of five stores; Franklin 
school building, to cost $20,000, Palmer & 
Hall, architects; Munyer & Markell, four- 
story wholesale goods warehouse; a fine row 
of terrace residences by Dr Walbank ;: in 
the Endion Division, ninety new residences; 
the syndicate block to be built by J A Will- 
ard and others, of Mankato and Duluth, to 
cost $175,000. 


PEORIA, ILL.—A Y.M.C. A. building is 
to beerected here at a cost of $100,000. 


BLOOMINGTON, ILL.—A_ $30,000 Bap- 
tist Church is to be erected here. 


FRENCHTOWWN, O.—A Catholic church to 
cost $25,000 will be erected here. 
MOUNT GILEAD, O.—Burgoyne & Wilson 


wil] rebuild their carriaye factory destroyed 
by tire February 20; loss, $16,000, 


LOWELL, MASS.—The Board of Tradefhas 
sent to Washington a long petition for a 
$250,000 Government bldg. 

A new city hadl bldg is again proposed to 
cost $500,000. 
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KENT’S HILL, ME.—A $25,000 seminary 
is to be built here. 


EAST BRIDGEWATER, MASS.—Rogers 
& Sheldon will rebuild their iron-works 
here to replace those destroyed by fire Feb- 
ruary 18; loss, $75,000. 


NORTH WILBRAHAM, MASS. — The 
Collins’ Paper Mill will be rebuilt at a cost 
of $75,000. 


MILWAUKEE.—New Chicago and North- 
western depot, Wisconsin street. ‘Ihe con- 
tract for moving the old depot 200 feet 
south has been let. The new building will 
be proceeded with at once at a cost of 
$250,000, and will be of brick and sand- 
stone. 


N s Juneau av, bet Cass and Marshall, 
br school; cost, $10,000; 0, All Saints* Ca- 
thedral. 


232 Juneau av, brick council hall; cost, 
$12,000; 0, All Saints’ Cathedral. 


12 buildings less than $7,000. 
PHILADELPHIA, PA.—Bambridge, bet 


Penn and Swanson, 5-story iron bldg 96x48; 
o, Harrison, Frayies & Co; b, H Doris. 

Elsworth, w 26th, 2 dwells: o, William 
Elkins. 


Hope, above Norris, 3 dwells; o, R B 
Clark. 


Chelton av and Green, dwell. 

Elsworth,w 26th, 3 2-story dwells; 0, Geo 
Mink. 

1604 Bodine, 3-story dwell; o, Patrick 
Saggert. 

Watkins, bet 20th and 2ist, 7 2-story 
dwells; o, James Donaldson. 


WORCESTER, MASS. — Nothing over 
$7,000 to report this week. 


PROVIDENCE, R. I.—$300,000 worth of 
new buildings will be put up here in place 
of those destroyed by fire February 16 cor- 
ner of Eddy and Fountain streets, Chace’s 
block and others. 


WESTERLY, R. I.—$150,000 worth of new 
buildings will be built here. 


“STEAM” 


a valuable book 





neer, published 
mfor free DIS- 
TRIBUTION, 





Babcock 
WATER TUBE BOILERS. 


107 HOPE ST., GLASGOW. 


30 CORTLANDT ST., NEW YORK. 
Branch Offices : 


& Wilcox Co., 


Boston, 65 Oliver St. Cuicaco. 64S. Canal St. 
PHILADELPHIA, 32 N. sth St. 
New OrzgAns, 57 Carondelet St. 
PITTSBURG, Room 64 Lewis Building. 
Havana, CuBa, 50 San Ignacio. 
San Framcisco, Hinckley, Spiers & Hayes, 
56r Mission St. 


BARTLETT, HAYWARD & CO., 


Manufacturers of Hor Water (High and Low Tem- 
perature) Steam (High and Low Pressure) HEATING 
ApPARATUS. Furnishing Plan, Specifications and Super- 
intendence for the Heating and Ventilating of Public 
Buildings. 


Water-Heating a Specialty. 
Established 1816 BALTIMORE, MD. 








TERRA-COTTA. 


H. A. LEWIS, Proprietor, 


BOSTON ARCHITECTURAL 
TERRA-COTTA WORKS. 
SOUTH BOSTON, MASS. 
Consolidated with 
PERTH AMBOY TERRA-COTTA WORKS. 
Factory: Perth Amboy, N. J. 
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'ABENDROTH & ROOT'S 


IMPROVED 


Water-Tube Steam-Boiler. 


UR new boiler has successful demon- 
strated its superiority by practical use 
We 
in our 


under most trying circumstances. 


have confidence, therefore, 


ability to meet the most exacting re- 
quirements, and invite a critical exam- 
ination of our new system of construc- 
tion by all who contemplate purchasing 
boilers | 

ABENDROTH & ROOT MFG. CO. 


28 CuirF STREET, New YorK. 


Correspondence solicited. 


HE THOMAS GIBSON COMPANY 
of Cincinnati, O., who were the frst 
importers and manufacturers of sanitary fix- 
tures, have introduced a new closet, The CAR- 
LISLE PEDESTAL, ‘‘ front outlet,” the distinct. 
ive features of it being SIMPLICITY, PERFEC1 
WASH, scientific construction, and moderate 
cost. A handsome circular and price-list will 
be furnished ON APPLICATION. 


273 Walaut Street, : 
64 & 66 Lodge Street, f CINCINNATI 


GEO.A. SCHASTEY & (C0: 


Cabinet Makers and Decorators. 


XCEPTIONAL facilities for the manu- 
facture of fine Architectural Cabinet 
Wood-Work and Interior Decorative 
Work from the designs of architects and 
our own artists. 

Ao inspection of our Warerooms is solicited. 


Broadway and 53d St., 





New York, 


THE 


florn, Brannen & Forsyth Co. 


Manufacturers of 


GAS FIXTURES, ELECTROLIERS anp 
ART BRASS WORK. 
PHILADELPHIA, PA 


PROPOSALS. 


(Continued from page viii.) 


427-33 North Broad St., 








ELECTRIC-LIGHT.—Proposals are wanted at 
Fairhaven, N. Y., for erecting, etc., an electric-light 
plant. Nodate specified. Address the Mayor. 


DREDGING.—Proposals are wanted at Cleveland, 
O., until March 1, fordredging in the CuyahogaRiver. 
Address Walter V. Rice, City Engineer. 


STREET WORK.—Proposals are wanted at Hol- 
yoke, Mass., until March 2, for paving, curbing, etc. 
Address Henry Winkler, Chairman, Committee on 
Highways. 


DREDGING.—Proposals are wanted at Jersey City, 
N. J., until February 29, for dredging, crib-work, and 
rip-rap, to be done in Morris Canal Basin. Address 
the Engineer's Office, L. V. R.R., Washington Street, 
as above. 


STEAM-HEATING.—Proposals will be received 
by the School Trustees for the Ninth Ward, New 
York City, at the Hall of the Board of Education, No. 
146 Grand Street, until Monday, March s5, for steam- 
heating apparatus to be placed in the Annex Building 
for Grammar School No, 3, in Grove Street. 


BRIDGE.—Proposals are wanted at Fond du Lac, 
Wis., until March 1, tor erecting an iron bridge across 
the Fond du Lac River. Said bridge to be of iron 
sixteen feet roadway in the clear, and sixty-one and 
one-half feet long, in one span, with sidewalk each 
four feet eight inches wide on each side, and of ample 
strength for all kinds of road traffic. Address E, De- 
lany, Jr., City Clerk. 


RETAINING WALL.—Proposals are wanted at 
Jefferson City, Mo., until February 29, for about 60,000 
cubic feet of masonry, range work and cut-stone work. 
adres? J. B. Legg, architect, Governor's office, as 
above. 


FIRE-ALARM TEJ.EGRAPH.—Proposals are 
wanted at Mobile, Ala., until March 31, for furnishing, 
erecting, etc., a fire-alarm telegraph system, contain- 
ing 40 signal boxes, 9 engine-house gongs, 2 private 
gongs, 25 miles of wire and other apparatus to make 
the system complete. Address John F. Summersell, 
City Clerk. 


TOWER.—Proposals are wanted at Albany, N. Y. 
until March 1, for the erection, etc., of a stone tower 
for the Cathedral of the Immaculate Conception. Ad- 
aves Messrs. Withers & Dickson, architects, Albany, 


PROPOSALS. 


Proposals for Building Sewers. 


Trenton, N. J., February 25. 1888. 
THE Common Council of the City of Trenton, in 
the State of New Jersey, will receive, at their 
meeting, to be heldinthe City Hall of said city, on 
Tuesday, the twentieth day of March, A. D. 18838, at 
eight o’clock in the évening, sealed proposals for 
building in said city the followin shamed sewer : 

A main sewer with about two thousand feet of vitri- 
fied pipe of fifteen inches diameter, about two thou- 
sand feet of egg-shaped brick sewer from 1’ 8x9’ 6° to 
a’ 9°x3’ 9", about four hundred feet of cast-iron pipe 
24” and 42° diameter, about five hundred fect of vitri- 
fed relhef-pipe 12° and 15° diameter, and with fifteen 
mac-holes and flushing-~basins. 

Also a p'pe-sewer about eight hundred feet in length, 
8° and ro” diameter, with two man-holes. 


Also a pipe-sewer about three thousand feet in 


length, 8’ to 20" diameter, with nine man-holes and 
flushing-basins. 

Also arain-water drain, to be an egg-shaped brick 
structure about thirty-three hundred feet in length, 
from 1’ so°x2’ g” to 4’ 0°xs’ o°, with thirteen man- 
holes and flushing- basins, and eighteen inlets. 

Also a rain-water drain, to be an egg-shaped brick 
structure about one hundred and seventy-five feet in 
length and about 3’ 2°x4’ 9’. muses 

Plansand specifications,with a draft of the contract, 
and of the bonds required to be given, may be seen at 
the office of the Engineer, at No. 18 West Siare Street, 
Trenton, N. J., on and after March 6, 1888, 

Each proposal must be made on a blank form, which 
will be furnished by the City Clerk, and must be ac- 
companied with a satisfactory bond, with at least two 
sureties, in the sum of five hundred dollars, condi- 
tioned that if the propose be accepted the person or 
persons making it will execute the coctract required 
to be executed,and furnish the bond required to be 
furnished within five days after the acceptance of the 
proposal, 

Separate proposals must be made for each of the 
above-mentioned sewers, but any person submitting 
proposals for two or more sewers may stipulate thereon 
that he shall not be bound to execute any contract un- 
less all of the proposals made by him shall be accepted 
by the Common Couucil. 

The proposals must not be filed with any city official, 
but must be delivered by the bidder, or his agent, to 
the Common Council, at their meeting, above men- 
tioned, when the same shall be called for by the Presi- 
dent of the Common Council. 

The Common Council reserves the right to reject 
any or all proposals. 

By order of the Common Council. Dated February 
23, 1888. W. W.L. PHILLIPS, 

14 Chairman Sanitary Committee. 


Proposals for City Building. 


THE nee ee tce will receive bids until noon of 
SATURDAY, MARCH 17, 1888, 
for the erection of a new city building at a cost not to 
exceed $ 35,000. 
Bids to be accompanied by plans and specifications, 
and marked “ Proposals for City Building.” heise 
JOHN D. KIEFER, 
Chai:man of Committee. 
Ursana, Ono, February 23, 1888. 15 


Proposals for Electric Light. 

THE ae will receive bids until noon of 
SATURDAY, MARCH 17, 1888, 

for the furmshing and maintaining of fifteen (15) to 

forty (40) street arc lights and too incandescent lights 

and operating the same fora period of one to five years. 

Proposals to be addressed: to the undersigned and 

marked ** Proposals for Electric Light.”’ 

By order of the City Council. 

OBED HoRR, City Clerk. 


Urpana, Onto, February 23, 1888. 15 





ELECTRIC LIGHTS.—Pro ls are wanted at 
Hagerstown, Md., for lighting the public streets etc., 
by electricity. No date specified. Address the Street 
Commissioners. 


SUPERSTRUCTURE.—Pro Is are wanted at 
Minneapolis, Minn., until March 7, for constructing 
273 feet iron superstructure and the necessary abut- 
ments and piers for superstructure of the proposed 
bridge over the Manitoba and St. Louis railroads. Ad- 
dress Andrew Rinker, City Engineer. 


IRON TOWER.—Proposals are wanted at Des 
Moines, Iowa, until March 1, for furnishing the ma- 
terials and erecting an iron tower, according to speci- 
fications. Address S. A. Robertson, Superintendent 
of the Court House Building Committee, 


WATER-WORKS.—Proposals are wanted at Avon, 
N. Y., for a system of water-works. No date specified. 
Addiess O. Sackett, Town Clerk. 


WATER-WORKS.—Proposals are wanted at Fay- 
etteville, N.C., for a system of water-works. No date 
specified. Address F. O. Rose, Chairman Water- 

orks Committee. 


PAVING.—Proposals are wanted at Kansas Cit 
Mo., antil March 31, for about eight miles of gprice 


and cedar-block paving. Address City Clerk, Lang- 
worth. 


MISCELLANEOUS SUPPLIES.—Proposals are 
wanted at the U.S. Military Academy, West Point, 
N. Y., until March 16, for supplying the Academy 
with building material, gas and steam-fitting, printing 
and printing material, chemicals, chemical and elec- 
trical apparatus, books and stationery, stone, lime, 
cement, etc,, according to specifications. Address 
Charles W. Willams, Assistant Quartermaster, U.S. 
A., Disbursing Officer. 


PIER.—Proposals are wanted at New York Cit 
until March 6, for removing a part of Pier (old) 36, 
North River, and the shed thereon, and for building a 
new wooden pier, near the foot of North Moore Street. 
noes the Department of Docks, Pier 1, North 

iver. 


ALTERATION.—Proposals are wanted at New 
York City. until March 8, fur the alteration of the 
Willard Parker Hospital, East Sixteenth Street. Ad- 
dress James C. Bayles, President Health Department. 


ELECTRIC FIRE - ALARM. — Proposals are 
wanted at Washington, D.C., until March 9, for the 
introduction of an electric fire-alarm call_and police 
perso! system into the Treasury Building. Address 

. S. Eairchild, Secretary Treasury Department. 





















































































FEBRU 4p, 


PROPOSALS, 


Louisville Water-Works 
TO CONTRACTORS “ny 

dressed to the Presidentand Director oe 
ville Water Co., and endorsed “ Proposal for Pais 
Inlet and River Work,’ will be received at the 
said company, 549 Third Street, Louisyi(', Ky 
12 o'clock M., of Monday, the second day a 
1888, and at that time will be opened and read oo 
presence of the bidders or their representative, 
ders are required to state in their proposals usr 
the names and residences of all A ics in 
therein, whether as individuals of bons re 
companies. Bidders are required, with each oe 
submitted, to enclose a certified check ip the sex de 
thousand ($1,000) dollarsas a forfeit to the Wart 
pany in case of a refusal for any reasons tom 
enter into a contract and bond on the part of ear’ 
der to whom the work may be awarded. Bi 
made mper the accompanying blank form, in ted 
up of which the price must be stated both it » 
words and figures. Any Lid submitted othervig 
be declared informal and rejected. The peta 
persons to whom the contract may be awarded wf 
required to appear at the Water Company's ole 
acceptable bondsmen as sureties, and execute { 
tract within six days from the date of notifanail 
the work has been awarded to him Or them eal 
case of failure or neglect so todo he or there! 
considered as having abandoned it, and 4; beer 
default to the Louisville Water Company to thug 
of the check deposited with the propoal « 
dated damages. General plans and detailed ones 
with the specifications,can be examined at th & 
Company’s office, from 9 A. M. to 5 P. M., until tie 
the bids are opened. Not less than two bead 
will be required from the party to whom the endl 
may be awarded, and the amount of the beads 
$5,000, for which sum the bondsmen shall bees 
and severally liable, as a guarentee that the 
entering into a cuntract for the above wet 
within the time specified, fulfill the obligation: d dam 
contract. The sufficiency, solvency, chance, 
business standing of the bondsmen shall be scey 
to the Water Company. The Water Compasy 
the right to reject any or all sa 
LOUISVILLE WATER COMPANY, by Chatg 
Long, President. 


TO CONTRACTORS.—Sxaled 
dressed to the President and Directors of the Lesed 
Water Company, and endorsed “Proposal for bull 
Engine-House and Engines Foundations, wii + 
ceived at the office of said company, gq Third Sx 
Louisville, Ky., until 12 o’clock M., of Mocésy, 
second day of April, 1888, and at that tice wi 
opened and read in the presence of the bidden,a 
representatives. Bidders are required to state uty 
proposals, under oath, the names and resideccesd 
the parties interested therein, whether as indi . 
or business firms and companies. Bidders are req 
with each proposal submitted, to enclose 2 cof 
check in the sum of five thousand ($5,000) dolea ig 
forfeit to the Water Company in case of a refi 
any reason to promeuy enter into a contract ant tat 
on the part of any bidder to whom the wort ay # 
awarded. Bids must be made upon the axoapyl 
blank form, io the filling up of which the price sendy 
stated, both in written words and figures. An 
submitted otherwise will be declared informal sal 
jected. The person or persons to whom theo 
may be awarded will be required to appear af 
Water Company’s office, with acceptable bo: 
sureties, and execute the contract within su days 
the date of notification that the work has been away 
to him or them ; and in cas of failure or neglect wf 
do, he or they will be considered as having sbentey 
it, and as being 1n default to the Louwsville FY 
Company to the amount of the check deposited # 
the proposal, as liquidated damages. General F@ 
and detai.ed drawings, with the specifications, ¢ 
examincd at the Water oupany office, from 94. 
to 5 P. M., until the day the bids are opened. Nak 
than four bondsmen will be required from the patty 
whom the contract may be awarded; and the ag 
of the bond shall be $50,000, for which sum the bag 
men shall be jointly and severally liable. as ag 
tee that the party entering into a cootract Ie! 
above work shall, within the time specified, fei! 
obligations of the contract. The sufficiency, # 
character, and business standing of the boodsaesy 
be acceptable to the Water Company. 1he 
Company reserves the mght to reject ao or all § 
posals submitted. LOUISVILLE WATER @ 
PANY, by Charles R. Long, President. —_ 

TO BUILDERS OF PUMPING Ex 
—Sealed proposals, addressed to the Presidest & 
Directors of the Loutgyille Water Company, #85 
dorsed Proposal! for Pumping Ep ine, will be recemg 
at the office of the Louisville Water Compssy.” 
549 Third Street, Lounsville, Ky., until 12° 
of pomeeyeens second day of April, 1883, and 
time will be opened and read in the presence ©, 
bidders, or their representatives. Bidders are © 
to state in their proposals, under oath, the 00 § 
res'dencesof all the parties interested therei0. 
as individuals or business firms aod compacks. 
ders are required, with each proposal submited, Wg 
close a_ certified check in the sum of tea a 
($x0,00c) dollars, as a forfeit to the Water USF 
m case of a refusal for any reason to prompy © 
into a contract and bond, on the part of aay 
to whom the work may be awarded. Bids ~ 
made upon the accompanying plank form, ‘0 . 
ing upof whicnthe price must be staicés! 
written words and figures. Any bid sabmitte 
wise will be declared informal and rejected. 1% 
son or persons to whom the coutract may 
will be required to appear at the Water St! 
office, with acceptable bondsmen as a eae, i 
cute the contract within six days from date 0! 
tion that the work has been awarded to oe , 
and in case of failure or neglect so to 40, De 3 
will be considered as having abandoned it, # : 
being in default to the Louisville Water OS? 
the amount of the check deposited with the PIMs 
as liquidated damages. General plans 40¢ OF 
draw'ngs, with the specifications, can be a “a 
the Water Company’s office, from 9 4. ™- 5 
until the day the bids are opened. ot less reo 
bondsmen will be required from the party '° hel 
contract may be awarded ; and the amount a" & 
shal! be $100,000, for which sum the bondsmen thy 
jointly and severally hable, as a guaran’ 
party enter into a contract for the ner 
shall, within. the time specified, fulfill the nae 
of the contract. The sufficiency. solvent: "onal 
and business standing of bondsmen shall nl 
to the Water Compacy. The Waser, oo . 
serves the right to reject any or all Charest 
LOUISVILLE WATER COMPANY. by 
Long, President. 
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Proposals..... ....- , 


THE PROPOSED BUREAU OF PUBLIC 
HEALTH. 


THe Committee on Commerce of the House 
of Representatives is disposed to report favora- 
bly to the House the bill to establish a Bureau 
of Public Health in the Department of the In- 
terior introduced by Mr. Davis, of Massachusetts, 
being H. R. bill No. 1526. 

This is the same bill that was before the last 
Congress, being the one prepared by a commit- 
tee of the American Public Health Association 
and endorsed by that body. It is also approved 
by the Association of State Boards of Health. 

It provides for the appointment of a commis- 
sioner of health with a salary of four thousand five 
hundred dollars per year. He 1s to obtain and 
furnish information with regard to the sanitary 
condition of ports and cities both in this coun- 
try and abroad, and is to have investigations 
made into the causes and means of prevention of 
disease. 

The only opposition to the bill is from Dr. 
Hamilton, the Chief of the Marine Hospital Ser- 
vice, who wishes to perform these duties himself 
and to be known as the chief sanitary official of 
the United States. The motives for his hostility 
are so frankly personal and selfish and the ob- 
jections to placing public health matters under 
his control are so strongly felt by the great ma- 
jority of State and municipal health officers that 
it might be supposed that his opposition 
would have little weight. It must be re- 
membered, however, that for the last six or 
seven years Dr. Hamilton has been able to pre- 
vent the formation of a national public health 
organization, his position being that if such an 
organization is not under his control it is need- 
less. The chief reason why he has thus been 
able to defeat the efforts of the sanitarians of the 
country is because these sanitarians have not 
been agreed as to what they wanted. Some 
wanted a board, others a bureau ; some want the 
United States to control quarantine, others that 
the Federal authorities shall have nothing to do 
with it. 

From the beginning of the agitation on this 
subject, ten years ago, this journal has 
maintained that this country ought to have a 
Central Bureau of Health, that a Commissioner 
is better than a board, that this bureau should 
not be under the control of the Marine Hospital 
Service or of the Army or Navy Medical Depart- 
ments, and that its best and most useful work 
would be the promotion of scientific investiga- 
tions into the causes of disease with a 
view to its prevention. This bill is, there- 
fore, one which we heartily approve, and 
one which we advise not only sanitarians and 
medical men, but those having commercial inter- 
ests at heart to support by communicating with 
members of Congress and Senators and urging 
Its passage. 


PROPOSED APPROPRIATION FOR EN- 
LARGEMENT OF THE ERIE CANAL. 


A BILL has been introduced into the New 
York Legislature proposing an appropriation of 
$1,000,000 to start an improvement of the State 
Canal System, at an ultimate “ estimated ” cost 
of $5,000,000. The proposed dimensions of the 
locks of the Erie Canal are to be: length, 220 
feet; width, 18 feet, and depth, 9 feet. The 
plan is in accord with the recommendations of 
the Canal Improvement Convention held at 
Rochester last summer. 





While there is no doubt that the Erie Canal 
should be enlarged, a serious protest should be 
made against the adoption of the plan proposed ; 
that is, commencing the enlargement by an ap- 
propriation of $1,000,000. Anexpenditure which 
a non-professional convention “estimates” will 
amount to $5,000,000, without any data to show 
that it will not be $15,000,000 before completion, 
is altogether too serious a matter to be under- 
taken without consultation with the State’s con- 
stitutional professional advisor, the State Engi- 
neer and Surveyor, and the presentation of a full 
and detailed estimate covering the cost and ad- 
vantages of the proposed enlargement and any 
alternative plan that may be presented. 


ne 


THE DRINKING-WATER OF VIENNA. 


THERE is no large city in Europe which has a 
mote satisfactory supply of drinking-water than 
that which Vienna now possesses and has enjoyed 
since 1874. Prior to that date the supply of the 
city was largely from wells, of which there were 
10,000 in 1861. The water from these wells was 
found in 1859 to be polluted, containing organic 
matters and infusoria of various kinds. 

Besides these wells, the city had a limited 
general supply taken more or less directly from 
the Danube, and the water from a few springs 
was distributed to a few palaces and public 
buildings. Work was commenced on the new 
water-works in 1870, and in 1886 only eleven 
per cent. of the houses were using well-water or 
any other supply than that brought in by the 
new works from mountain springs and lakes. 
The water from the Danube is only used for 
watering and cleansing the streets. 

The daily supply of pure drinking-water in 
1886 was about 130,000 cubic metres for a pop- 
ulation of 764,000, or about 170 litres (37 gal- 
lons) per head. ‘The result of this improvement 
in water-supply upon the health of the city is 
interesting, and has been made the subject of 
several statistical investigations, of which the 
latest is by Dr. Mosny, published in the Revue 
ad’ fygtene for January, 1888. Dr. Mosny dis- 
cusses more especially the statistics of the 
typhoid fever in Vienna in relation to the water- 
supply, showing that the mortality from this 
cause has steadily diminished from 2.2 per 1,000 
inhabitants in 1857 to 0.2 per 1,000 in 1884-86. 

The following table shows the difference in 
mortality from this disease between houses 
which have and those which have not the best 
spring water-supply :: 
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PERCENTAGE OF Daatus From Typnoip 1n Housgs. 














Years. c 
Having Spring Water-Supply. Not Having Spring Watey- 
upply. 

I 874 1.73 | 3.11 
1875 | During epidemic. 1.97 | 4.21 
1875 1.40 2.86 
1876 1.30 2.75 
1897 1.38 — 4.50 
1877 | During epidemic. 1.04 | 10.00 
1878 1.01 | 1.98 
1879 1.13 | 1.21 
1880 0.86 | 1.21 
1881 | 1.04 | 0.70 
1882 | 1.03 | 0.69 
Mean. 1.26 3 02 
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In the epidemic of typhoid which broke out 
n Vienna in 1877 the proportion of deaths to 
nhabitants was nearly ten times greater in those 
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houses supplied with water from the Danube than 
it was in those furnished with the pure supply. 
Among the soldiers’ located in barracks in dif- 
ferent parts of the city the number of cases of 
typhoid per roo men in the barracks supplied 
from the Danube was 2.69, while in those having 
the pure water-supply it was 0.15. 

The evidence is very strong that typhoid fever 
in Vienna has been connected with the water- 
supply, and that those who make use only of the 
present general supply run very Iittie risk of 
taking this disease. Cases are now rarely seen 
in the hospitals, and when they do come it is 
almost invariably from some suburb to which 
the general supply has not yet been extended. 
Dysentery has also nearly disappeared, no deaths 
from this cause having been reported for the 
years 1881-86, and the whole statistical record 
gives excellent evidence as to the good effects 
produced by an unpolluted water-supply. 
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London bounded by Cheapside and Fleet Street on the 
north, and Queen Victoria Street and the Embankment 
on the south, at a cost of £26 per lamp, instead of the full 
cost of about £40, in consideration of a concession of the 
exclusive right of way for their electric lighting lines, etc., 
for private lighting for a term of not less than seven 
years. The total charge for the proposed 169 arc lamps 
for street lighting would be 44,394, representing an addi- 
tion to the city rates of about one-eighth of a penny in the 
pound. 


The developement of electricity in its application to 
carriers has found a new instance at Brighton. Mr. Volk, 
who has for some time past exhibited an electric railway 
there, has recently exhibited an electric dog-cart. The 
trap weighs forty pounds, and with a load of two persons 
has given a speed of four miles an hour on a macadamized 
road. On smooth surface it gave better results. It is 
fitted witha 4% H.P. Immisch motor,situated under the trap, 
the current being supplied by 16 E. P. S. accumulators. 
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FAVORING IMPROVEMENT OF NEW YORK 
CANALS. 


PRESS dispatches from Buffalo state that the bill appro- 
priating a million dollars for the improvementof the canals 
is receiving endorsement from all the leading institutions 
and business interests. Preparations are making for a 
monster mass meeting. Efforts will be made to interest 
New York in the gathering and to secure speakers from 
that city. 


SOME FOREIGN NOTES. 
(From our London Correspondent.) 

THE Anglo-American Brush Electric-Light Corporation 
has made the first serious attempt to cope with the dif_i- 
culties created by the Electric Lighting Act. It is probable 
that the A. A. B. Co. reckon on the assurance pretty 
generally entertained in electric light circles, that the 
‘*old iron clause” will be repealed by the present Parlia- 
ment session. 

At the meeting of the City Commissioners of Sewers, 
held on the r4th inst., the Streets Committee reported 
that the A. A. KB. Co. have offered to light a section of 
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A new microphone transmitter has just been patented 
in Vienna. Thepriaciple is a series of hollow carbon 
cones within each other, the object being a frequent change 
of surfaces in contact. Siemens & Holske are the pa- 
tentees. 


The Finsbury Technical Institute is being well worked. 
A series of lectures, illustrated by working drawings and 
dynamos, and in connection with a Jrawing class, is an- 
nounced, the subject being the mechanical engineering 
involved in the manufacture of dynamos and motors. 
Professor Perry is the lecturer. 


The Merchant Tailors’ Company have recently voted 
ten guineas to the Parkes Museum to aid in its work of 
practically teaching and demonstrating sanitary science. 


The trouble in connection with alleged presence of lead 
in the Shefheld water-supply, which attracted considerable 
attention some little.time since, is again making itself 
felt. The consumers are adopting a very rough and ready 
method of protecting themselves from lead poisoning. On 
the supposition that the lead is taken up by the water 
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while standing in the pipes, they keep their water running 
to waste, so that it shall not stand. The Corporation are 
publishing statements showing the enormous and unac 
counted increase of consumption. 


The Directors of the Great Northern Railway have re. 
cently issued an order to their firemen and engine-drivers 
which should be the imitation of similar regulations 
throughout the various railways in the country. No fire. 
man or engine-driver is to be allowed to goon duty 
unless he has had at least nine hours’ rest. Such aninstruc. 
tion should not be necessary, but being necessary, its is- 
suance is no less a boon to the men thana source of 
safety to the public. 


A question as to whether it is necessary and profitable 
to burn pyrites in the open air is creating considerable 
discussion in Spanish mining circles, and especially at the 
Calanas Mine. The municipal authorities, exercising 
what one should take to be an undoubted right, 
prohibited the burning on sanitary grounds, owing to the 
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fumes. The Governor of the district suspended the 
order, but the Minister of the Interior upheld the munici- 
pal order against the Governor. The fumes are admitted 
to be a nuisance, and expert opinion is divided as to the 
necessity of open-air burning. 


A RECENT{dispatch from Madrid says: ‘' ‘The Govern- 
ment is gradually suppressing open. air calcinations at the 
Rio Tinto copper mines. It was on account of these cal- 
cinations that the miners and peasants rioted recently.” 


FITCHBURG DEPOT AT WALTHAM. 


THE station of the Fitchburg Railroad at Waltham, 
Mass., illustrated in our last issue, of which Messrs. 
Hartwell and Richardson, Boston, are the architects, !s of 
brick with stone trimmings finished throughout internally 
with hard wood, and cost something less than $25,000. 


OUR ARCIIITECTURAI. ILLUSTRATIONS. 
A BIT OF FRENCH RUSTIC ARCHITECTURE. 





ARCHWAY. IN HALL, CARTER’S GROVE, JAMES RIVER, VA. 
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EXAMINATION OF. MUNICIPAL AND SANI- 
TARY ENGINEERS IN ENGLAND. 


Tue Association of Municipal and Sanitary Engineers 
and Surveyors, Joseph Gordon, M. Inst. C. E., President, 
have undertaken the holding of voluntary pass examina- 
tions for candidates for surveyorships under municipal cor- 
porations and the local Government acts. 

The examinations will be by written papers and viva 
vece, upon the four following subjects ; 

(1) Engineering as applied to municipal work. 

(2) Building construction and materials. 

(3) Sanitary science as applied to towns and buildings. 

(4) Public health acts, and rivers pollution acts. 

Candidates will be allowed two hours to answer the 
questions under each of the four heads. 

The total number of marks required to constitute a pass 
will be 50 per cent. in each of the subjects. . 

Further details and particulars may be obtained on 
application to Mr. Thomas Cole, Secretary, 6 Westminster 
Chambers, Victoria Street, S. W. 

The following examination papers were used October, 
1887, and serve as examples of questions proposed under 
the different sections. 

ENGINEERING AS APPLIED TO MUNICIPAL WORK. 
E. B. Ellice-Clark, M. Inst. C. E., Examiner. 


(1) Lnstrumental Work.—Before commencing observa. 
tions with the theodolite it is necessary to adjust (a) the 
telescope ; (4) the horizontal limb ; (¢) the vertical limb. 
The adjustment of the telescope is to make provision for 
two important errors. What are they ? 

(2) Surveying.—Sketch the main lines and ties you 
‘ would chain in surveying the streets shown on the accom- 
panying plan. If you consider it necessary to use a 
theodolite, show the manner in which you would enter the 
angles in your field-book. How would you indicate the 
levels of the surface and sewers ? 

(3) Leveling.—In giving the levels for the construction 
of a sewer, describe the method you would adopt to ensure 
the invert being laid to the correct depths and gradients. 

(4) Hydraulics. —What is meant by the term ‘* Wetted 
perimeter ?”” What causes a syphon to work? How many 
feet in height will an overhead syphon work in practice ? 
What does the height of the barometer indicate in relation 
to the working of a syphon ? 

(5) Sewerage.—Sketch* an open trench, in a wet clay 
subsoil, fora sewer 4 feet 6 inches by 3 feet—depth 20 feet 
to bottom of cutting. Show the necessary timbering. 
Write the distinctive names, and figure the dimensions of 
each piece of timber used in securing the trench. 

(6) Sketch* the egg-shaped sewer, 4 feet 6 inches by 3 
feet, with diagram showing how the radii of the invert, 
sides and arch are determined. Give the thickness of 
brick-work necessary under the conditions named in Ques- 
tion 5. 

(7) Presuming good ballast could be obtained as an 
aggregate for concrete, show how you would dispose the 
material in constructing a concrete sewer, giving (a) dimen- 
sions ; (4) proportions of cement to aggregate. 

(8) What are the advantages and disadvantages of using 
wholly mass concrete for such a sewer in the principal 
streets of a large town? (a2) temporary ; (4) structural. 

(9) In calculating the capacity of outfall sewers, what 
rainfall in twenty-four hours would you provide for in the 
town where you reside? State town. 

10. Without a separate system. In making provision 
for the relief of sewers from storm waters—i. ¢., heavy 
falls in short periods—what information is necessary to 
determine the capacity of the necessary relief works ? 

(11) How would you gauge the flow of a sewer, if the 
inclination were not known? . 

(12) Paving.--Under what conditions would you con- 
Sider it necessary to abandon macadam, and pave a street 
With pitchers ? 

(13) How would you ascertain the annual burden borne 
by a street, and what unit would you adopt so as to com- 
pare your calculations with those of other engineers ? 

(14) Lighting. —What is meant by ‘‘ average meter in- 
dication?” Give a description of it, and the appliances 
used to effect it successfully ? 


BUILDING CONSTRUCTION, ETC. 
W. George Laws, M. Inst, C. E., Examiner. 


: (t) Name the woods chiefly used in ordinary buildings, 
nd the qualities and uses of each. 


_— 


* Sketches need not be mace to scale. 
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(2) Give the composition of good mortar. What are the 
most common faults of mortar used in ‘* jerry "’ work, and 
how are they detected ? 

(3) Describe ** Ashlar,” ‘* Block in Course,” ‘' Snecked 
Rubble.” Specify briefly for a wall built in ome of these 
modes. 

(4) What is ‘‘Stoothing?’’ Describe its construction, 
and say where it is applicable, and where not. 

(5) What is the difference between ‘‘ flat” and ‘‘ tuck” 
pointing? Give a sketch of each. What is meant when 
joints are specified ‘‘ to be drawn in with a key ?” 

(6) Describe the process of ‘‘ plastering” inside walls, 
naming each coat, and its composition. 

(7) Sketch a ‘‘ Queen post” roof couple, and name the 
members. In what cases is it applicable ? 

(8) What are the chief precautions to be taken in arrang- 
ing the ‘‘exits ” from a public building (say a theatre) as 
regards doors, passages, and stairs? 

(9) Give a sketch section of an ordinary house floor, 
showing the joists and flooring boards, and the ceiling of 
the room below, and describe how they are put together. 
Show how “‘ deatening ” is put in. 

(10) What are the requirements of the model by-laws 
as to the thickness of house walls? Give these briefly in 
your own words. 


SANITARY SCIENCE, 
Joseph Gordon, M. Inst. C. B., Examiner. 


(1.) Ventilation.—State the general features to be kept 
in view to secure as perfect a ventilation of town areas as 
possible ; (az) width of streets; (4) length of streets without 
cross streets ; (c) minimum area of open space at rear of 
each building, and minimum width or depth thereof 
between outbuildings and fence wall at the rear; (7) state 
what other means of ventilation than by windows and fire- 
places are desirable for the interior of dwellings ; also, for 
public halls, churches, hospitals, etc.; (e) why is it requi- 
site that sewers and house-drains should be ventilated, and 
what are the usual methods resorted to in each case? 

(2) Building siteand sanitary arrangements.— What pre- 
cautions does sanitary science require should be taken to 
secure a healthy site and conditions for dwellings; (a) 
Suppose the subsoil to be of a doubtful character, how 
would you deal with the site to be built upon; (6) What 
position would you assign to water-closets in the interior 
of dwellings in order to insure proper light and ventilation 
and the greatest possible isolation from dwelling and sleep- 
ing apartments, and give sketch to illustrate your views as 
to the position of water-closets, sinks, baths, etc.? 

(3) Sewage adtsposal.—Give description of the chief 
methods of sewage disposal and treatment, and state (a) 
under what circumstances chemical treatment seems more 
practicable than an application of the sewage to land, with 
particulars of some of the chemical methods at present in 
use; (4) when and under what conditions intermittent 
filtration is resorted to, with some particulars of this 
method of sewage disposal, and quantity of land requisite 
per 1,000 inhabitants or per million gallons of sewage ; (c) 
give some particulars of the application of sewage to land 
upon the broad irrigation system, and the area of land requi- 
site per 1,000 inhabitants or per million gallons, accord- 
ing to the nature and quality of the soil and subsoil; (d) 
is the difficulty of disposing of the sewage at the outfall of 
any sewerage system at all lcssened or attended with less 
expenditure where the earth-closet or pail system is chiefly 
in vogue instead of water closets ; and, if so, is it at all 
commensurate with the increased cost of collection of the 
earth-closets or pails in large towns? 

(4) Sewering of towns.—In sewering a town how 
would you proceed to determine the maximum dry weather 
volume of sewage during the day to be carried off through 
the sewers, and what provision beyond this would you 
make for rainfalls per hour in determining the sizes of your 
sewers ¢ ’ 

(5s) What minimum velocity is requisite for sewers to be 
reasonably self-cleansing, and how would you obtain this 
in localities where the natural levels of the districts do not 
admit of gradients producing such a velocity ? 

(6) Why are so-called dead ends objectionable in sewer- 
age systems, and how would you avoid them? Illustrate 
a case in point, and show what alterations and additions to 
a system of sewers are requisite to dispense with them. 

(7) Under what conditions would the separate system— 
that is, one set of sewers for rain-water and another for 
sewage—be advantageous ? 

(8) Water-supply.—What are the usual precautions 
taken to prevent the possibility of the water-supply for 


culinary, drinking, and other domestic purposes, becoming 
contaminated from water-closets, etc., within a house ? 

(9) House-dratnage.—Describe the chief features to be 
kept in view in Cesigning house-drainage under the follow- 
ing headings: (2) How baths should be dealt with, and 
under what conditions you would consider it essential to 
ventilate a bath waste-pipe ; (4) how would you deal with 
the soil-pipe of a water-closet, and of what materials would 
you construct it; in what manner would you ventilate it, 
and under what conditions would you consider it essential 
to disconnect it or other parts of the house-drainage from 
the public sewers? (c) where disconnection is considered 
essential, in what positions would you place the disconnect- 
ing syphons, and what gradient would you consider essen- 
tial on the house side of the syphon to keep it clean ; and 
under what conditions would you consider such a syphon 
inadmissible ? (2) where it is impracticable to drain a house 
without passing the drainthrough it. what materials would 
you use, and what other precautions would you take, to 
secure healthy conditions? Illustrate your views by a 
sketch section through house, showing drain and precau- 
tions referred to. 


PuBLIC HEALTH ACTS AND RIVERS POLLUTION ACTS. 


HT. P. Boulnois, M. Inst. C. E., Examiner. 

(1) Mention the acts which empower persons to break 
up the public streets for different purposes. 

(2) Under what powers can an Urban Sanitary Authority 
execute following works : («) fix a bracket-lamp against a 
wall of private property ; (4) fix a street ‘‘name plate ” 
against a wall of private property ; (¢) erect a urinal in a 
street, ‘‘ not repairable by the inhabitants at large "’? 

(3) What are the conditions laid down in the Public 
Health Act, 1875, under which existing cellars may be let 
or occupied as dwellings ? 

(4) State the surveyor’s legal duties when he finds a 
house within his district to be ‘‘ without a sufficient water- 
closet, earth-closet, or privy.” 

(5) How many acts and amendments thereto are there 
in force with regard to artisans’ and laborers’ dwellings 
and lodging-houses ? 

(6) What is the maximum length of drain an owner can 
be compelled to construct to connect his premises with a 
public sewer ? 

(7) What restrictions are placed upon the choice and 
construction of a cemetery under the Cemetery Clauses 
Act, and give the date of this act? 


PUBLIC HEALTH REPORTS.* 


THE various annual and special reports made by Mr. 
Simon as Medical Officer of Health of the city of London 
and as Medical Officer of the Privy Council, rank among 
the most important literature of sanitary science and pre- 
ventive medicine. 

The strong presentation of the evils of filth and over- 
crowding, which is made by their vigorous English, has 
given them great influence, and has made them widely 
quoted. As stated in the preface to the work whose title 
heads this notice, ‘‘ this author of axioms now universally 
accepted may possibly be forgotten by the outside world, 
because his works are entombed in a mass of blue books, 
and in reports not very easy of access to the student of 


to-day.” 

For this reason the Sanitary Institute has caused them 
to be collected and edited with the aid of Mr. Simon him- 
self, producing as a result two handsome volumes, which 
should be in the library of every sanitarian, 

The contents of these volumes are of course very heter- 
ogeneous, treating of almost all the subjects which are of 
interest to a municipal health officer, and discussing the 
problems which come before a national health bureau. The 
first volume contains abstracts and extracts from the city of 
London reports, beginning with the first one made in 1849, 
and including the subjects of house-drainage, water-sup- 
ply, condition of the poor, offensive trades, care of the 
dead, and cholera. It also contains Mr. Simon's report to 
the General Board of Health on the history and practice 
of vaccination, a report on the sanitary state of the people 
of England, made in 1858, and certain papers relating to 
the organization of medicine and pharmacy. The second 
volume includes the reports made to the Privy Council and 
the Local Government Board trom 1858 to 1876, an article 
on contagion, and a copy of an address on experiment as a 
basis for preventive medicine. These papers have all in 
their day been eagerly read and have exerted a great influ- 
ence. It is not our purpose to attempt to summarize or 
criticise them, but only to point out the fact that they are 
now collected and made easy of access to those who wish 
them, and the number of these in this country ought to be 
large. 


*By John Simon. Edited for the Sanitary Institute of Gre a 
B ritain by Edward Seaton, M. D. 2 vols.,8vo. London, 1887. 
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THE PRESERVATION OF BUILDING STONE. 


A RECENT issue of La Semaine des Constructeurs 
reviews the report of Professor Tetmajer, of Zurich, who 
has been engaged in experimental investigation of this 
subject since 1884. The following abstract gives the most 
iateresting results. 

The principal injury to many building stones, especially 
argillaceous-calcareous stone and sedimentary sandstone 
s the scaling and disintegration caused by water absorbed 
in the pores and freezing there. This cannot be practi- 
cally and satisfactorily remedied by covering the stones, 
nor by varnishing the surfaces, so that it has been 
attempted to fill the pores with some substance that wil 
exclude moisture and strengthen the material of the stone. 
Among the agents proposed, the ‘‘ fluosilicates,” invented 
by MM. Faure and Kessler, have given decisive results. 
The fluosilicates or fuates are introduced into the stone 
in a liquid state, and decomposing the carbonate of lime, 
the silicic acid formed is precipitated in a gelatinous state, 
liberating insoluble oxides which, with the silicic acid, fil] 
the pores, while the fluorides increase the resistance and 
durability of the stone. 

M. Tetmajer’s experiments were with a fluosilicate of 
alumina and magnesia, Al., Si., Fl.,,. Mg. Si. Fly. + 


-6H, O, and a fluosilicate of magnesia and zinc, Mg. Si. 


Fl... Zu Fl Svs. + 12H,0. 

The first is sold in liquid form, and the second in crys. 
tals soluble in water. They are colorless and do not affect 
the color of the stone, The principal experiments were 
made on two varieties of soft sandstone from the Oster- 
mundigen quarries near Berne ; one blue containing 18.8 
per cent. of carbonate of lime, and the other yellow, con- 
taining 19.9 per cent. Fifty-two similar specimens of 
each kind were used. 

The following results were obtained from tensile tests : 
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The anhydrous specimens were subjected to no treat- 
ment or preparation. 

The saturated specimens had been immersed in water 
38 days, after which those so marked were dried at a tem- 
perature of 110°. 

The impregnated specimens were immersed for ten hours 
in the fluosilicate solution and then dried for ten days 
until they attained a constant weight. 

Untreated or natural specimens were saturated with 
water and then subjected to 30 successive congealations 
at a temperature of 10° C., and specimens that had been 
impregnated with the fluosilicate were similarly treated. 

M. Tetmajer concludes that this method of impregna- 
tion by magnesia is an excellent preservative for calcareous 
oolitic stones and for porous calcareous sandstone, but 
that impregnation with alumina is injurious on account of 
the amount of carbonic acid produced. 


THE NEW STEEL CAST GUN. 


THE new 6.inch steel-cast gun is being annealed after 
its preliminary boring to a diameter of 5{ inches. After 
being annealed and hardened it will be rebored to a diam- 
eter of 53 inches and again turned down outside. 

From present appearances the gun, when polished, will 
be a splendid piece of steel, and no doubt is entertained 


but that it will prove an eminently satisfactory piece of 
work. The Government will pay the manufacturers $3,300 
if the gun is accepted. 

When finished the gun will be about 16 feet in length, 
and is expected to cost about $20,000, against $100,000, 
the cost of a built-up gun of the same calibre. Ordnance 
officers consider it the greatest success in gun-making that 
has been attained since the days of Dahlgren, Rodman and 
Parrott. tis expected to reach Washington by April 1, 
where it will be rifled. 


ERECTION OF THE POUGHKEEPSIE BRIDGE 

‘THIS double-track railroad bridge, of nearly 6,800 feet 
tatal length and 130 feet clear elevation above high water, 
comprises two cantilever spans of 548 feet and one of 546 
feet, two connecting spans of 525 feet and two shore 
spans of 200 feet each, withlong and lofty approach via- 
ducts at each end. When completed it will, between Albany 
and New York, form the only link connecting the New 
England railroad system with the great Western lines, and 
will effect a considerable saving of time and mileage in an 
estimated annual traffic of 3,000,000 tons of coal, together 
with miscellaneous freight and passengers enough to 
afford a total annual revenue of $690,000. 

A charter was granted bythe Legislature in 1873, and tn 
1875 the Poughkeepsie Bridge Co., having been organized 
with $2,000,000 capital stock to build the bridge and four 
miles of connecting railroad, awarded the contract for the 


former to the American Bridge Co., of Chicago, who com- . 


menced work on piers 2 and 3, but abandoned it in 1378, 
leaving pier 2 twenty feet above high water, and crib of 
pier 3 one foot above high water and sunk forty teet 
through the mud bottom. 

Operations were not resumed until 1886, when the Man- 
hattan Bridge Co, secured all the property and privileges 
of the original company and let the contract for the com- 
pletion of the entire work tothe Union Bridge Co., of New 
York City, who commenced work in September of that 
year and have prosecuted it to its present advanced 
stage, expecting to complete and open it for traffic this 
year. 

The superstructure is constructed by the Union Bridge 
Company in their shops in Buffalo, N. Y., and Athens, 
Pa., and the other branches of the work are done under 
their direction by sub-contractors. The dredging was 
done by the Atlantic Dredging Company, of Brooklyn, 
N.Y. The foundations and masonry were built by Messrs. 
Dawson, Symmes & Usher, of New York. The pile-driv- 
ing, false-work, and erection of superstructure is done 
by Messrs. Ross, Sanford & Baird. 

The engineering is done by The Union Bridge Com- 
pany of New York, andisin charge of Mr. J. F. O’Rourke, 
at bridge-site, where the Poughkeepsie and Manhattan 
Bridge Company are represented by engineers P. P. 
Dickinson and A. B. Paine, respectively. 

On the resumption of work in 1886 the plans, although 
modified, permitted the utilization of work already done 
on piers 2 and 3, except that the masonry of pier 2 was 
not of sufficient area for the steel towers and had to be 
rebuilt. 

As shown in general profile (Fig, 1). the main spans rest 
oniron piers carried on a substructure (Fig. 2) which con- 
sists of a chambered timber crib resting on a stratum of 
gravel on a rock bed about 140 feet below high-water level, 
and capped with crossed grills of 12x12 square timber, 
carrying the masonry faced with massive coursed lime- 
stone and filled with concrete. 

The cribs were built of 12x12 hemlock timber. 
Each course was spiked to the preceding by 425 1-inch 
round drift-bolts, thirty inches long, having a total esti- 
mated resistance of over 1.600 tons against any upward 
pull. The side, centre and end chambers (P P, Fig. 2) of the 
crib were closed on the bottom, forming pockets, which 
were weighted in the cribs at piers 4 and § with gravel, and 
at 2 and 3 with concrete, to assist the sinking. As the crib 
descended through the mud, clay, and sand, clam-shell 
dredges, working in interior chambers W removed all the 
underlying material and facilitated its downward progress. 
When the cribs had attaineda support on satisfactory hard 
bottom the chambers W were filled with concrete, asshown 
in Fig. 3- 

A large scow, properly moored, received gravel 
and cement on anelevated platform, whence it was fed into 
the hopper of a steam-mixer, which delivered the concrete 
to a pair of buckets alternately presented, which descended 
and were emptied by means of a latch and hand line. The 
loaded bucket descended to the bottom, dumped its con- 
tents and was returned to place before the other was 
filled, so that the mixing and filling went on uninterrupt- 
edly. When the chambers were filled the concrete was 
leveled off by divers and the grillage laid on top. 


The caissons were then brought to approximate Position . 


over the grillage, and the masonry commenced inside on 
their bottoms, which were from 6 to 14 feet thick, of solid 


12x12 hemlock. The caissons were sunk until nearly in - 


contact with the cribs, when they were carefully placed 
in exact position, and there fixed by building on sufficient 


additional weight at high tide. 
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After the top of the masonry rose above high water, the 
sides of each caisson, which were bolted down to its 
bottom, were ready for removal. 

Much difficulty was experienced in handling the great 
cribs, whose weight and inertia were enormous, and whose 
least surface exposed so great an area to the pressure of 
the stream. 

After being built near the shore they were towed out by 
steam-tugs in the interval between tides, and anchored by 
boxes (Fig. 4) 6x6x6 feet inside, made of 3x10 planks g feet 
long, bolted through the corners and middle, floored top 
and bottom, and filled with stone. They weighed about 
10,000 pounds each in water, and were attached by 
steel wire ropes I and 14 inches diameter about, 600 feet 
long, to the corners of the cribs. 

The great difficulty lay in adjusting the anchor ropes so 
that all were alike strained at once and worked efficiently 
with the changing tides. When once this was accom- 
plished it was comparatively easy to draw the crib up to 
its exact position. The strain was very liable to come on 
one anchor only, which would be immediately started 
from its bed and all the rest dragged in succession. 
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Cribs 2 and 3 got away several times. Crib 2 was 
once carried three miles up the river, and brought back 
by two steamers with great difficulty. Neither 2 nor 3 
were sunk in exactly the right position, but they were close 
enough to be well within the limits of adjustment of the 
caissons, 

Crib No. 4, drawing fifty-two feet of water, encountered 
a heavy freshet, which, with the ebb tide, added to the 
normal 2'4-mile current of the river, carried the crib, six 
anchors, and three steamers several miles. It was stopped 
and returned on a flood-tide, but a similar experience was 
repeated three times before it was finally safely sunk. 

Pier 5 was provided with eight anchors up stream, six 
down stream, and four on each side, and, profiting by 
past experience and the subsidence of the freshet, it was 
sunk without trouble. 

For the above data ani description, and the drawings 
from which our illustrations have been prepared, as well 
as for many other courtesies, we are indebted to Mr. 
Robert Baird and to Mr. O'Rourke, engineer in charge 
for the Union Bridge Company. 


(To BR CONTINUED.) 
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RINGS AS EVIDENCE OF AGE IN TREES. 


AN agent of the U.S. Forestry Department, Mr. R. 
W. Furras, who has given much study to rings in timber 
as indicating the aye of trees, has reached the following 
interesting conclusion : 

‘‘ Concentric or annual rings, which were once accepted 
as good legal evidence, fail, except where climate, soil, 
temperature, humidity, and all other surroundings are 
regular and well balanced. Otherwise they are mere 
guess-work. The only region, within my knowledge, 
where either rings or measurements were reliable indica- 
tions are in the secluded, even, and regularly tempered 
valleys of the Southern Pacific coast. Annual measure. 
ments of white elm, catalpa, soft maple, sycamore, pig 
hickory, cotton- wood, chestnut, box elder, honey locust, 
coffee tree, burr and white oak, black walnut, osage 
orange, white pine, red cedar, mulberry and yellow wil- 
low (nineteen species), made in south-eastern Nebraska, 
show that an ‘ annual growth is very irregular, sometimes 
scarcely perceptible, and again quite large,’ and this he 
attributes to the difference in seasons. As trees increase 
in age inner rings decrease in size, sometimes almost dis- 
appearing. Diminished rate in growth after a certain age 
isarule. Of four great beeches mentioned in London, 
there were three, each about 17 feet in girth, whose ages 
were respectively fo, 102, and 200. Mr. Furras found 
twelve rings in a black locust six years old, twenty-one 
‘rings in a shell-bark hickory of twelve years, ten rings in 
a pig hickory of six years, eleven rings in a wild crab- 
apple of five years, and only twenty rings in a chestnut 
oak of twenty-four years. An American chestnut of only 
(our years had nine rings, while a peach of eight years 
fad only five rings.” 
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THE BERLIN METROPOLITAN RAILWAY. 


WITH the nine illustrations on pages 214 and 215, we 
conclude our description of the Berlin Metropolitan Rail- 
way. 

Our readers will remember that the pendulum columns 
used under the Koenigstrasse crossing were illustrated 
in our last issue. We cannot doubt that they have shared 
the interest we have felt in reproducing this most import- 
ant and instructive work, especially interesting to those 
residing in New York City, where so much has been already 
done in the way of rapid transit and where so much more 
remains to be done and 's indeed now being actively dis- 
cussed. The Berlin Railway in its general features em- 
bodies in many respects our idea of what would best answer 
the requirements of rapid transit in New York City, and 
we commend it to the careful study of those upon whom 
the solution of that problem depends. 





SLEEVE-JOINTS FOR LARGE WATER-PIPE. 


OF the Thirlmere extension of the Manchester Corpo- 
ration Water-Works fifty thousand tons of pipes have been 
ordered for the first main. Mr. G. H. Hill, the engineer, 
has taken a somewhat new departure in making a large 
proportion of the pipes plain-ended, or plain tubes 12 feet 
long, the tubes being connected, and the joints made 
with collars. The joints are also exceptional, yarn being 
dispensed with and the total weight of piping and the 
cost of jointing thereby materially reduced. The first 
main which isnow to be laid will deliver 10,000,000 gallons 
per day. The pipes in the lake district are 48 inches in 
diameter, those in the middle of the line 40 inches in 
diameter, and those near the Manchester end 36 inches in 
diameter.-—Znginceer. 
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POUGHKEEPSIE BRIDGE 





SI i 
U 
wN 


SONA ARGS 
Naika eos 
















2 | 
Ys 2 
a EE be 

eZ ae y: 
J Bethe . C ‘ 
Boy a 
BA. [ 
ae ut . v4 

‘. #3 io Z 
BNI hn: 
a os : | 
H-. 


. oe 8 
, : 
. eee oe 
é ‘ . 
eager Se de sy 
. § oe ‘ 
a ¢ A ee 
e 
. Sore 





& 


7 


tr, & 


3 a 2 : ; = e - ase : 
he Guegeiust ring kuleing Uf caer 


+ RY EERE Oe 


— 





bt IES = 
—SOOE OB -- 
TSAO =F SLEW SBOE - 


' J 
7 


ee —_———- — ea 


> 


_—_ 


1 
! 


Ce 





’ POUGHKEEPSIE BRIDGE. 


Fid -3 


Shee ee 
ce seo 
wwe” 2. L H ! 
yt by bt | 


PORN} = > DAO) = ee 


Copa 
aif, Ae TF \ 

= NES 

SO gf ae: 


















Jee = Fea TA 
= Ae 


ST — - 
" : : ee te 
=o, gg) ae jen Be ee ce 














' 
= 
SESS £8 
: 





‘ 
a 







ef 
Z (#3 
A ig 
ao} g 
Zz) 
SA A 


--—¥ 


Pay an Sey ae ae Se See er eee LS en ee Oh ad tate 0? UR VS. ew = 
et TT LT Tt ceriralballe lec gi SMP Re 
Nei PRET IEA rae, 2ee of , 


MRF a Eph Oks fee 
ee ha OLE AE oe \TY OF UGH VEE PIE 
Sa tn et ne) ear eg ae hn aa oy, eee Geer We Foc - sa OO 
EGO Ow aa ee ee ae ie ee ie 3 
ae ; » Pe TRSS i we ae ~ : 
‘ Jae soporte Y IG © i 








py tS 


i) 
Lemnaininell 


iy 
1 
tH 
[Ie 
ae 
ee ES 







TRY ty 


oO i o hy 
Se eet: 









PARTIAL ELEVATION OF THIERGARTEN STATION. 
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VENTILATING WORKSHOPS.* 


HEATING AND 


WHILE extending the works of the Walker Manufac- 
turing Co., at Cleveland, O., in the fall of 1886, the sub- 
ject of heating the shops received considerable attention, 
mainly on account of the shops being somewhat scattered. 
We desired to establish some system that would be adapted 
to extensive shops, and at the same time be economical. 
After looking over the various methods of steam-heating, 
and that of heating by hot air, we decided to try the latter. 
It occurred to us that hot air had been successfully used in 
drying almost all conceivable kind of articles, and espe- 
cially lumber, so that its adoption to heat workshops by 
discharging hot air into same could scarcely prove unsuc- 
cessful. The peculiarity, however, of the location of our 
shops, their distance apart being considerable, presented 
difficulties for conducting the heated air from one shop to 
the other. In order that you may better understand same, 
I have provided a plan of our works (see Fig. 1). 

The entire enclosure being about seven acres, and 
bounded on the east by Waverly Avenue, on the south by 
Breakwater Street, 520 feet to the lot line ; on the west by 
the lot line, and on the north by the L. S. & M.S. Kail- 
way. 

The railroad switches are represented by A and B; the 
original part of works is shown on the west side, C being 
warehouse, D being machine-shop two stories in height, 
E being blacksmith-shop, F being No: 1 foundry, G en- 
gine and boiler-room No. 1 ; the north-east portion is the 
new part of works, H being the office, I machine-shop, J 
pattern vault, K toundry, L melting-house for foundry, M 
engine and boiler-room No. 2; the distance from engine 
and boiler-room M to receiver of hot air N at the original 
part of works is 355 feet ; in boiler-room No. 2 we placed 
a 6xg Sturtevant blower, perpendicular diameter of housing 
being 120 inches, the outlet 42x42 inches square, driven at 
a speed of from §0 to 275 revolutions, according to our 
requirements. Immediately in front of the outlet of blower 
we placed our vault for steam-pipes, which contains sev- 
eral thousand feet of r1-inch piping built in the form of a 
radiator, and in addition to these about one thousand feet 
of 2-inch piping, all supplied by a 4-inch steam-pipe from 
‘the boiler; also 5 inch steam-pipe from engine exhaust. 
The only reason for using two systems of heating pipes 
was on account of our peculiar location, not having room 
enough to place sufficient 1-inch pipes vertically. We found 


WAVERLY AVE. 





S7. 


4 


BREANWATEA 


that we required not less than ten square feet of pipe-sur- 
face per one thousand cubic feet of space in buildings, The 
conduit receiving the hot air radiating from these pipes at 
a temperature of from 100 to 180 degrees, is about four 
feet square, built of brick, cemented and covered with 
4-inch flags ; from this conduit or receiver, we laid 24-inch 
sewer-pipes in the direction of the lines O and P ; the line 
O passing into foundry K, a building 200x58 feet ; after 
entering the shop underground into receiver Q, we pass 
across same with 18-inch sewer-pipes to second receiver R; 
from these two receivers we connect galvanized piping of 
rectangular shape above ground (see Fig. 2), starting at 
the receivers with a section of 24x10-inch pipe, and 
diminishing at about every 20 feet to a smaller section un- 
til at the end of the line we terminate with an 8x8-inch 
pipe. Along the line of this rectangular piping 
we place 6-inch openings in its side, as shown at 
S (see Figs. 2 and 3), which have a loose cover much the 
same as a milk-can cover, secured in place with chains, 
and can be placed over the openings or left off at will, so 





* Paper read by pole Walker before the Civil Engineers’ Club of 
Cleveland, and published inthe Jomrnalo/ the Association of En- 
gineering Societies. 
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that any desired part of the shop may be warmed, In : 
| passing under doors or openings in the buildings, we in. | 
varibly used sewer-pipe under ground, and connected: 


same to the galvanized piping after passing said doors ; 
the line P passes under No. 2 engine foundation, through 
into the yardas shown, inthe rear of office, where at 
points T T we take off two 10-inch branches at right 
angles, to heat the office, which is a building 40 feet 
square, two stories in height; we carry the sewer-pipes 
into tae building, and then connect rectangular galvan- 
ized pipes immediately under the floor between the joists, 
and open same on the first floor with four gx12-inch ordi- 
nary registers, and then pass vertically against the wall 
with 12x6-inch galvanized piping to the second floor, 
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with a similar pipe again under the floor and between the 
joists, which opens on the second floor with four 8x12-inch 
ordinary registers. 

At the point U in the 24-inch sewer-pipe we placed a 
valve, as shown in Fig. 4, so that we could regulate the 
amount of hot air delivered to the original portion of our 
works, and retain as much as we needed for the new por- 
tion ot works and office; this valve is operated from the 
surface outside, the stem of valve passing up through a 
6-inch sewer-pipe, which has a cover on its upper end for 
I-inch rod to work in; after leaving the point U the 
24-inch sewer-pipe passes under the railroad switch A, 
across the yard on an angle as shown, and underneath 
railroad switch B into receiver N, then through the shops, 
underground as before, to Suitable points for outlets, 
which are provided with similar arrangements. as shown 
in Figs. 2and 3. 

The locations V being the lowest in the line of piping, 
we deemed it necessary to provide an arrangement fcr 
draining off the water should any find its way into the 
24-inch main. Fig. 5 is an_ illustration showing 
the way this was accomplished; we coupled to the 
bottom of main an ordinary bend, as shown, so 


that the water accumulating in the main would 
pass off through the 6-inch trap and _ pipe, as 
shown. We provided a vertical pipe coming above 


ground witha cover on same, so that we could look down 
into the 6-inch drain at any time and see if any water was 
passing ; the exposure of a 6 inch surface of water in the 
main peoved tu be of no serious objection; in rainy or 
thawing weather the 6-inch drain would show a small 
amount of water passing continually, but in frosty 
weather same would cease. 

From the description given, you will notice that the en- 
tire line of mains are underground, which was quite a 
questionable undertaking, as the amount of absorption of 
heat by the earth was likely to interfere with its success- 
ful working. After being completed, and having started 
the blower, we found tl.is to be the case for several days, 
but after running the blower four days and nights we then 
got heated air at the receiver N, which showed that the 
earth surrounding the pipe had been absorbing the heat ; 
on the fifth day, after running the blower continually, 
we found that the snow melted on the ground, locating 
the line of pipes throughout the yard. After this we con- 
tinued to run without any perceptible loss from radia- 
tion ; the ground had, no doubt, been dried out fora 
diameter equal to eight feet. We continued the use of the 
plant for the entire winter with excellent success, but we 
found that at the receiver N, and at the various openings 
in the original shops that we had not sufficient heat for 
the coldest of weather, and at once put in a series 
of pipes about twenty feet in advance of the receiver 
N, so as to reheat the air on its passage to shops; 
same was supplied with steam from boiler No. 1, and 
proved entirely satisfactory. In operating the manifold 
pipes in vaults it is necessary to let the steam enter so 
that it will pass to the greatest number of pipes, always 
allowing the water from condensation to pass by gravita- 
tiontoatrap. In this arrangement we provided a tank 
some four feet in diameter and nine feet deep underground 
in boiler-house No. 2 to receive the condensed water from 
the pipes through trap. By this means we were enabled 
to use full boiler pressure on the manitold pipes, which 
gave us the greatest amount of heat, and could change to 
exhaust steam in moderate weather. In the same tank 
we placed a float-valve from the city water-works, and 
mixed the water at will. The water was returned to the 
boiler at about 180 degrees temperature, thus saving con- 
siderable water and heat with same by using the water 
over again instead of blowing same through the steam- 
pipes, as is usual in steam heating in buildings. 

It will be seen that no steam-pipes leave the boiler-room, 
hence they are all protected against frost and leakage, the 
water being trapped out as fast as it accumulates. 


The advantages of this system are: 

First,—It is economical in use. 

Second.—It is economical in repairs. 

Third.—There is no danger of bursting pipes and oy. 
ing the shops with water. 

Fourth.—Cleanliness ; the engineer firing his boile: .. 
usual, and wheeling out his ashes, and to all appearance 
there is nothing more going on than would ordinarily 
expected about an engine and boiler-room. 

Fifth.—The displacement and circulation of air in the 
workshops by forcing the warm air in. Thisis particularly 
advantageous in our foundries, were the introduction of 
heated air carries away the smoke incident to to the vari. 
ous operations of a foundry. It will also be seen tha 
when the heated air is introduced the cold air must be dis. 
placed, passing out at whatever place it can. 

Sixth.—The galvanized pipes of themselves are warm 
with the heated air, and serve as an excellent means for 
keeping cores dry for molders’ use; and whenever a 
molder wishes to dry off his patterns he can do so without 
injury, let them be ever so delicate, by placing them near 
the galvanized pipes. : 

Seventh,—In summer time the entire system is applicable 
to cooling and ventilating the works without the slightest 
change, same as the man who cooled his dinner and 
warmed his hands with the same breath, nothing further 
being required than having a tight stop-valve, so that no 
steam can pass through into the manifold pipes. 

It would be safe to say that the temperature in our office 
during the hot days of the past summer was lowered from 
five to ten degrees, and the circulation of air was perfect 
by this means. 

So far as we are aware, this is the first time that hat air 
has been attempted to be carried a long distance under. 
ground, and we consider the success of this case quite an 
important demonstration, where similar systems may be 
needed or useful. 


CONTAMINATION OF WATER BY LEAD. 


THERE has been quite a lead-poisoning scare in She- 
field, Eng., which has called out the usual number of 
theories and suggestions. Among others Dr. Sinclair 
White has proposed a simple remedy—namely, filtration 
through lime—which seems likely to be adopted. 

The Journal of Gas-Lighting directs attention to ale- 
ter recently addressed to the Sheffield Telegraph by Mr. 
Alfred H. Allen, F. I. C., F.C. S., President of the 
Society of Public Analysts, in which some suggestive re. 
marks are made. The proportion of lead which is gener- 
ally considered to render water seriously objectionable is 
one-twentieth of a grain per gallon; but Mr. Allen says 
there is some reason to believe that in cases in which sen- 
ous effects have been observed in Sheffield, the proportion 
has considerably exceeded this limit. It must not be 
supposed, however, that there is any danger in drinking 
a glass of water containing such a minute prpportion of 
lead. It is not the single dose or a dozen doses which will 
produce any ill effects, but the constant use of such con- 
taminated water. Lead is a cumulative poison, and each 
successive dose becomes stored up in certain organs of the 
body until the poisonous effects ensue. Further, it must 
not be supposed that every one is equally susceptible tothe 
effects of lead, there being a great difference in this rt- 
spect. 

Mr. Allen adduces a striking instance, which came 
within his own experience, of the way in which lead poi- 
soning may occur. A year or two since a member of bis 
family suffered from symptoms which her medical adviser 
considered to be due tolead-poisonieg. The water drawa 
from the tap the first thing in the morning contained half 
a grain of lead per gallon, and about half this proportion 
after being allowed torun. By passing the water through 
a particular description of carbon filter every trace of lead 
was removed ; but tea made from such pure water Was 
sometimes found to contain 0.75 grain of lead per gallon. 
Analysis showed that the tea as bought was free from lead, 
and for some time Mr. Allen puzzled to account for 
presence. It was afterwards found that the fur, oF a 
posit, inside the kettle contained a considerable proportin 
of lead, some of which became dissolved in the water boiled 
in it. The kettle being replaced by a new one, the symp 
toms of lead-poisoning disappeared under proper treat: 
ment. He attributed the lead in the deposit to a servant 
having habitually filled the kettle from the hot-wa‘er tap, 
for hot water, it appears, acts on a lead pipe much more 
vigorously than cold. 

It is reported by the Medical Officer of Health (Dr. A. 
Mackintosh) that from 100 to 150 more people are suffer- 
ing from lead poisoning in Chesterfeld, Eng. 





La Genie Civil is publishing a very comprehensive illus- 
trated description in serial form of the drainage of Boston, 
by a Quebec engineer, M. C. E. Gauvin. 
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THE PROPOSED NATIONAL BUREAU OF 
HARBORS AND WATERWAYS. 


NEw York, February 28, 1888. 


Sir: The bill introduced into the United States Senate 
by Senator Cullom appears to me to be a step in the right 
direction, but to be faulty in several respects. There is 
no good reason that I can see for placing the public works 
of the country in the hands of the War Department. It 
would be better to establish a Bureau of Public Works in 
the Department of the Interior, or better yet to create a 
Department of Public Works, the head of which should 
be a Cabinet officer, and control all the surveys, designs, 
and constructions which come under the jurisdiction of the 
general Government. ‘The coast, geodetic and geological 
surveys, the improvement of harbors and waterways, the 
construction of highways which may be needed for easy 
transportation of troops to quell insurrection or repel inva- 
sion, the design and construction of public buildings and 
probably other scientific works, should be placed under one 
head and so organized that the best talent and experience 
available can be applied to the work. 

If this cannot be done now, or is not considered expe- 
dient by those having the matter in charge, the present 
bill may perhaps be accepted as an improvement in some 
respects on past practice, inasmuch as it makes it possible 
for civil engineers who have not beef educated at the 
expense of the Government to attain positions commensu- 
rate with their abilities and attainments from which they 
are debarred by the existing system. 

But the scope of the bill is too narrow and there are 
two noticeable provisions in it which make it look 
as if the proposed ‘‘ Bureau of Harbors and Waterways” 
was to be used as an asylum for aged and infirm 
incapables. Pirst and second assistant engineers may 
be appointed from civil life without limit as to age, 
and at sixty-five years of age shall be retired on half pay 
for life. It will be a very easy matter for members of 
Con gress to get a good many old engineers settled on the 
pay-rolls at $g00 to $1,350 per annum for life under this 
provision. ' 

There does not appear, moreover, to be any provision 
for getting rid of incompetent men who have once gotten 
into the corps. Again, officers of the Engineer Corps of 
the Army cannot he assigned to duty in this new corps 
after its first organization. ‘lwo-thirds of vacancies are to 
be filled by promotion of existing members of the corps, 
and the other third by new men from outside, but not 
from the army. ‘lhe Government ought to be permitted 
to avail itself of the services of the men it has educated. 

‘The express provision that the Secretary of War can 
call on experts outside of the corps only when Congress 
has made aspecial appropriation for the purpose is most 
unwise, and will lead to an immense lobby business by 
adventurers who have patent schemes of improvements, 
and will prevent honest experts from being consulted. 

Taken altogether, the bill appears to have been drawn 
to enable a few of the former Mississippi River engineers 
to get good positions, and civil engineers in general can- 
not be expected to take much interest in procuring its 
passage. J. J. R. CROEs. 





NEw York, February 29, 1888. 

Sik: ‘To express my views on the pending Cullom bill, 
looking to the creation of a Bureau of flarbors and Water- 
ways, I send you the following notes. 

The evils of the present system of conducting the work 
of river and harbor improvements under the auspices of 
the War Department are, as I understand them to be, sub- 
stantially as follows: 

First.— Irregular appropriations, 
being none at all. 

Second.—The uncertainty, mainly on this account, of 
continuing and completing improvements, which entails 
considerable expense to preserve unfinished work from 
natural destruction. 

Third.—The promotion of army officers by seniority, 
which makcs it sometimes possible to have the less com- 
petent man occupy a position of greater responsibility. 

Fourth,—The difficulty for one person to master at the 
present time the varied knowledge and practical experi- 
ence necessary to excel in all the branches of engineering 
‘which now fall under the direction of the War Depart- 
ment; modern military engineering being a branch which 
| alone occupies the entire time of the respective officers in 

the most important European countries ; harbor and river 
engineering likewise being a branch in which alone prob- 


some years there 
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ably no one can in future distinguish himself without | 


devoting all his time and energy exclusively to the same. 
Therefore some branch must necessarily suffer under 
present cunditions. 

Fifth.—The fact that able and experienced civilians 
engaged as assistants by the U. S. Engineers are some- 
times required to report to young and inexperienced ofh- 
cers and to submit to their direction. 

Sixth.—-Vhe impossibility of promotion among civilians 
to the higher positions of responsibility equal to those 
held by the army officers, and their liability to be dis- 
charged at any time onaccount of the failure of an appro- 
priation bill. 

I think that among inost of the army officers the existence 
of the above evils will be acknowledged and that they 
would be glad to see a remedy suggested. 

The proposed bill intends to separate the essentially 
military branches of engineering from those pertaining to 
the improvements of waterways and harbors. It would 
enable both of them to receive more attention through a 
greater concentration of duties, and in this way could not 
fail to be a great advantage. 

The bill further proposes to engage the most meritorious 
applicants for the new corps up to the rank of, but not 
including, division engineer, where the duties begin to be 
mostly administrative and of necessity require a consider- 
able knowledge of the routine work, which can be gained 
only through experience in the bureau itself. In this 
point, too, the bill would accomplish an improvement, 
because the material for eventually filling the higher posi- 
tions would not be confined to the graduates of one, but 
extended to those of all engineering schools. 

Furthermore, the establishment of a separate bureau 
with a permanent force would require the appropriations 
to be made with some regularity, and thus remedy what is 
probably the greatest defect of the present system. 

Yet, withal, I believe the bill as now before Congress 
has serious defects, which might possibly equal in degree 
those which now exist. 

In the first place, promotion by seniority, which is incor- 
porated in the bill for every position above that of assistant, 
cannot but expose the bureau to some of thesame evils which 
are now complained of. Even among the assistants, pro- 
motion will go by seniority, if the Examining Board finds 
the oldest member just good enough to pass, and a really 
better man may remain behind. -In all Government work, 
which is fully as important as private work, if not more 
so, merit and special fitness for the higher position should 
alone decide. 

This excel'ence is not attained simply with age. It is 
attained by peculiar opportunities during early life, by 
hard individual work and innate capabilities. The chan- 
nels of knowledge and of experience are spreading over 
such large territory that nothing but carefully regulated 
and steady work enables an engineer tu follow the few 
channels which he has selected for himself. And who 
will to-day doubt the great influence of heredity in helping 
us to success? Some men have naturally a bent in this or 
in that direction. If they follow it they encounter less re- 
sistance and reach a further point than those who lack the 
innate ability. This is particularly true when comparing 
the executiv> faculty with that for purely scientific work. 
An engineer may be an excellent scientist but a poor ex. 
ecutive ofhcer, and no amount of training will change the 
relation, The positions upwards from the grade of 
Division Engineer should be filled by those who are 
thorough gentlemen, and who will make the best exccu- 
tive officers, whether they are the oldest or not, because 
their main duties will be of this nature. We take this 
view generally in private business. Why should we not 
take it also in public business ? 

The promotion by seniority takes away the natural in- 
centive te progress which is due to a fair competition. 
It causes relative stagnation, such as we sometimes find 
in the older countries, instead of constantly inducing 
individuals to do better work. 

I think another objectionable feature of the bill is the 
large number of new positions created by it. According 
to Major Ernst’s statement the number of persons en- 
gaged at present is 171, the number of those provided fot 
in the bill is 614, or if the cadets are excluded, 364. It 
does not seem wise nor even necessary to establish so 
many new and permanent positions without considerable 
previous training. It would produce a very heterogeneous 
body, and might takes years for proper adjustments. 
Ambitious, but less competent and less honorable persons 


than the service should have would, under such condi 
tions, contrive to get an early foot-hold and possibly 
devote most of their time and energy mainly to acquire a 
position which they do not deserve, and who would 
eventually cast discredit upon the service. 

It is, of course, easier to criticise than to do better your- 
self—easier to tear down than to build up. So in this case 
I do not feel able to offer a better substitute for the bill. 
The following stray thoughts, however, have passed 
through my mind, and [ will put them dcwn for what 
they are worth. I trust that out of all these discussions 
some one with a synthetic turn of mind may find the right 
solution. 

While I believe that a department of public works with 
a Cabinet officer would ultimately give us the best results, 
both in quality of work and economy, yet I also believe 
that at the present time such a change could not be accom- 
plished. Therefore a bureau, as a branch of the War 
Department, now seems the only solution. The Corps of 
Fngineers so far have had charge of all the work. We 
cannot accuse them of incompetency, but must acknowl- 
edge from the results that they have generally suc- 
ceeded well, the exceptions being due to causes 
which could be remedied from within. Why not 
therefore have the proposed bureau manned substan- 
tially with the same officers who have now charge 
of the works, but giving them promotions and new titles 
somewhat as suggested in the bill? A sudden large 
increase over the present force does not seem warranted, 
because the appropriation for public works will probably 
not be increased in the same proporticn. And, further, 
to obviate the objections to the present system, mentioned 
at the beginning, is it not feasible to establish a system of 
promotion in such a bureau altogether on grounds of merit 
and fitness instead of seniority? Is it not practicable, as 
suggested in the bill, to open the doors of such a bureau 
to af/ engineers, not the graduates of West Point only, 
who may desire and are competent to enter in the lower 
ranks and follow in the line of regular promotion with the 
rest? The present army officers having had more expe- 
rience, will at first naturally be at the head, and as they 
are pensioned make room for those following them in 
merit. Every ofhcer of the bureau should be employed 
for life and have the assurance of a pension in accordance 
with his rank when reaching old age. 

My impression is that these questions could all be an- 
swered in the affirmative, and that the present evils could 
in that way be most readily overcome. It would but 
slightly change the personnel and greatly improve the 
system. RUDOLPH HERING. 


SEA-COAST DEFENSES. 


UNDER this heading an extract from the annual report 
of the Chief of Engineers of the U.S. A. has been pub- 
lished. It opens with a regret that lack of funds has 
paralyzed all action during the past year. The list of ap- 
propriations estimated as required this year amounts to 
$5,234,000, of which $2,840,000 is for construction of 
gun and mortar batteries at the chief seaports, and $30,000 
for torpedo experiments and practical instruction of engi- 
neer troops detailed for the service. The report states 
that a large amount of practical work can be done in the 
way of defence and putting present earth-protected bat- 
teries in an efficient state without waiting for a decision on 
the question of the character of armor to be used in land 
defences. 

In the appendix iy a report by Major W. R. King, now 
in charge of torpedo experiments at Willett’s Point, and 
of the ‘‘ Post and Engineer School of Application” there. 
During the year six engineer officers completed the three 
years’ course, and three artillery officers the seven months’ 


course. 

The rezommendation is made that since all officers 
coming from West Point have already had a four years’ 
course of study from text-books, the course at Willett's 
Point be made practical, wherever text-books can be re- 
placed by observation and experiment. For example, the 
weight and dimensions of a torpedo case, an anchor, etc., 
etc., might be obtained and recorded by each officer for 
himself, just as he would obtain corresponding data if 
traveling in a foreign country. In the same manner let 
them use the testing-machine for ascertaining the strength 
of rope and building materials. 

An account is given of the test of three Sims’ fish tor- 
pedoes steered and propelled by electricity. They obtained 
speeds of 8.67 to 10.17 miles per hour; but the experi- 
ments were not entirely satisfactory in all respects. 

A number of other practical suggestions are made, and 
in two other appendices the courses of instruction for 
winter and summer are given. 
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Novelties. 


Under this heading we propose to descnbe and illustrate appliances 
of probable interest to our several classes of readers. The 
selection will made without reference to the wishes of 
agents or patentees, being governed solely by considera- 
tions of novelty, angenait ys and probable interest to readers, and 
especially the tact that they have not been elsewhere descnbed. 
Asarule we shall make no comments, and s2 is fo be distinctly 
understood that a sotice does not imply approval. No charge 
will be made for these notices, and any offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this section. 


A HIGH-LOW PRESSURE WATER-HEATER. 


THIS device is intended for use in cases where there 
are two systems of water-supply of different pressures in 
the same building and it is desired to draw hot water 
from both systems without the complication of two water- 
backs or a double boiler. It is simply an arrangement for 
heating the water of one system by that of the other by 
bringing the two systems together in one vessel with a 
large surface of thin metal between them to facilitate the 
transmission of heat. As here shown, the high-pressure 
supply, having been heated in a water-back in the usual 
way, enters the apparatus at A, and, passing through 
various disk-shaped chambers connected by passages 
HH, emerges at B. ‘The low-pressure supply which it is 
desired to heat enters at C, and rising around the heated 
chambers, its passage being facilitated by their being cut 
away on alternate sides, as shown at FE F, is finally 
warmed and discharged at D. 





SECTION | 
TUCHERS FATENT HEATER 





Burtome fPreoro 


FLAN 


The braces G G and F F areto keep the chambers in 
position and to resist the distorting effects of the differ- 
ence of pressure. The apparatus is 814 inches in diam- 
eter and 13 inches high, and is made of heavy copper, so 
arranged that by removing the bottom the chambers can 
be taken out. The height of the chambers is three-quar- 
ters of an inch, and the distance between them is the 
same. . . 

This heater is used in the residence of Max Nathan, 
Esq., and is referred to in the description of its plumb- 
ing, which was concluded in our last issue. It is the 
invention of Mr. John Tucker, of the firm of Byrne & 
Tucker, plumbers, New York City. 
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Gas and Electricity. 


Itluminating Power of Gas in New York City. 
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ELECTRIC LIGHT FROM AN ARTESIAN WELL. 


AN electric-light plant is about to be put in at Yankton, 
Dak., to supply 500 incandescent and twenty-five heavy 
arc lights, requiring about forty horse-power. The power 
is expected to be supplied by an artesian well now flowing, 
and if the experiment is successtul another well will be 
bored and the capacity of the light plant doubled. 








A NEW INSULATING MATERIAL. 


A VERY valuable insulating material, decribed in the 
Chronique Industrielle, has just been produced, that is 
composed of one part Greek pitch and two parts burnt 
plaster, by weight, the latter being pure gypsum, raised to 
a high temperature and plunged in water. This mixture 
when hot is a homcgeneous, viscous paste and can be 
applied by a brush or cast in molds; it is amber-colored 
and possesses the insulating properties of ebonite, and can 
be turned and polished. Its advantage is its endurance of 
great heat and moisture without injuring its insulating 
properties. 


DETECTING GAS LEAKAGE. 


To DETECT the leakage of gas, Dr. Bunte in the Cana- 
dian Magazine of Science, suggests the use of paper dipped 
in palladium chloride solution. Such paper changes its 
color in the presence of gas coming from leaks impercep- 
tible by the odor, and which produce noeffect upon the 
earth covering the pipes. Dr. Bunte suggests the follow- 
ing method of practically applying the test tostreet-mains : 
Above the pipes are excavated, at intervals of two to 
three yards, holes twelve to sixteen inches deep, corre- 
sponding to the joints and sleeves. In each opening is 
placed an iron tube, half an inch in diameter, within which 
isa glass tube containing a roll of the test paper. The 
air from about the main enters the iron tube, and the 
trace of gas which may be present reveals itself by color- 
ing the paper brown or black, according to its quantity. 
If, after 10 or 20 minutes, the paper is still white, it may 
be certainly concluded that at the point tested there is not 
the smallest escape of gas. Various authorities who have 
experimented with Bunte's method certify to its efficacy. 


A THEORY OF TUE ORIGIN OF PETROLEUM. 


Annales Industrielles reports that Prof. Mendelejef has 
recently advanced the idea that petroleum is of purely 
mineral origin, and that the formation of it is going on 
every day. He has, moreover, succeeded in producing 
artificial petroleum by a reaction that he describes, and he 
states that it is impossible to detect any difference between 
the natural product and the manufactured article. His 
theory is as follows: Infiltrations of water, reaching a 
certain depth, come into contact with incandescent masses 
of carburets of metals, chiefly of iron, and are at once de- 
composed into oxygen and hydrogen. 
with the iron, while the hydrogen seizes on the carbon and 
rises to an upper level, where the vapors are condensed in 
part into mineral oil, and the rest remains in a state of 
natural gas. The petroleum strata are generally met with 
in the vicinity of mountains, and it may be granted that 
geological upheavals have dislocated the ground in such a 
way as to permit of the admission of water to great 
depths. If the centre of the earth contains great masses 
of metallic carburets, we may, in case this theory is veri- 
fied, count upon an almost inexhaustible source of fuel for 
the day when our coal deposits shall fail us.—d merican 
Gas-Light Journal, 


THE PARKES MUSEUM, 74a MARGARET STREET, | 
REGENT STREET, LONDON, W., February 1, 1888. 


Sir: H.R. H. the Duchess of Albany has graciously 
consented to become patroness of Parkes Museum, of 
which H. R. H. the Duke of Albany was president 
until his decease. E. WHITE WALLIS, Secretary. 


The oxygen unites. 
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Correspondence. 





All correspondents should send us their names and addresses, not 
necessarily for publcation, but as a guarantee of good faith and 
because it 1s often necessary to communicate with them for addi. 
tional information before printing their communications, Anony- 
mous letters will not be noticed. 





WHAT IS SANITARY ENGINEERING—WHERE 
IS IT TAUGHT? 
TUBBSVILLE, ITENRY Co., 0., February 14, 1888. 


Sir: Will you please give me some information in re. 
gard to learning sanitary engineering, and oblige, 
ALFRED S. Tusps. 


[We are not quite certain as to what is meant by ‘‘san- 
itary engineering ” in this question. 

What we mean by this term includes all branches of 
engineering which are connected with municipal sanitary 
work or with the sanitation of buildings—in other words 
water-supply, sewerage, house-drainage, heating and ven. 
tilation, etc. 

We do not consider that the knowledge required by an 
inspector of plumbing is that which a sanitary engineer 
should possess, and no one should claim to be, or should 
be considered a sanitary engineer who cannot make the 
surveys and prepgre the drawings and specifications for a 
system of water-supply or of sewerage for a city of s0,0v0 
inhabitants. 

This is to be learned in the technological schools which 
have been formed in this country for training engineers. 
The School of Mines of Columbia College has formulated 
a special course in sanitary engineering, the schedule for 
which it will no doubt forward on application. This is 
for a four years’ course of study, the first two years io- 
cluding the same studies as the ordinary engineering 
course. } 


SURFACE SUCTION. 
New HAVEN, CONN., February 11, 1588. 
Sirk: Seeing your plan for drawing water from the 
water-line of a tank or cistern by a hose, which in time, if 


constantly immersed, will rot, I will make public a better 
plan applicable for either a cistern or tank. 





te 
Tre Evoinéer:nve & Bun.oiNe NECURO 


C C are two copper balls which in a large tank should 
be about six inches diameter, and weighted so as to keep 
the supply two or three inches below the surface of the 
water. A is a hollow core cock with threaded shank pass- 
ing through end E of tank and receiving outside a coup- 
ling and a lock nut. When Bis turned up against E it 
shuts stop-cock A.B is house supply-pipe. that will also 
serve to fill the tank with, and should then have the bend 
D to prevent the water from being thrown over the side 
of the tank, and a check-valve just above the pump-valve 
to prevent back-pressure. THOMAS A. JARRETT. 


——a—e 


OVERHEAD STEAM-HEATING. 


DETROIT, February 18, 1838. 
Stx: Will you kindly inform us in your next issue if 
there is a patent on the overhead system of steam-heating’? 

M. B. & Co. 
[There is no patent on simply taking the steam-main to 
the top of a building and feeding downwards if you have 

separate steam and return connections on each radiator. 
The ** Mills Patent System,” that many seem to think 
covers all methods of steam-supply from overhead mains, 
really includes only the use of a descending main, answer- 
ing at the same time both for steam-supply and for return 
water, to which the radiators are connected by a single 
pipe each with no other connection. This is a single pipe 
system as far as the radiators are concerned, but, of 
course, there has to be an independent rising steam-main 
to supply steam to the upper end of the descending main 
or mains, and its only effect is to avoid having steam and 


water going in opposite directions in the same pipe. If. 


by ‘‘ overhead system ” our correspondent simply mezns 
putting coils or radiators in the upper part of the room 
to be heated, there is no patent on that.—Eb., ] 
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ADDRESS OF HEATING BOILER MANU- 
FACTURERS WANTED. 


SALT LAKE City, February 10, 1888. 


Sir: We desire you to send us the names of those firms 
in New York. or anywhere in the East, who manufacture 
boilers for heating residences and public buildings with 
hot water. We desire to get the control of a boiler that 
will be suitable for burning soft coal, and yet one that. will 
be efficient in the consumption of fuel. We take the 
liberty of troubling you for the information, as we believe 
you to be posted in regard to those who manufacture this 
form of apparatus. Any expense of labor or otherwise 
connected with furnishing the above information will be 
gladly paid, as we are anxious to correspond with those 
parties. MIDGLEY & SONS. 


[We sugyest that you examine our advertising columns. ] 


WHO MAKES THE McGANN WATER-CLOSET ? 


PITTSBURG, PA., February 15, 1888. 
Sin: We aresubscribers to vour paper, and would 
respectfully ask if you could oblige us with the address of 
the manufacturer of the McGann water-closet ? 
LAWRENCE & WATSON, 


[Referred to our readers. ] 





ICE-MACHINES. 


ForT RINGGOLD, TEX., February to, 1888. 


Sir: Mr. Jacob Scheuhle, of San Antono, Tex., is the 
manufacturer of a simple and excellent ice-machine. Itis 
in use at this post and gives satisfaction. 

A SUBSCRIBER, 


iAnswering inquiry on page 121.] 





MANUAL TRAINING IN PUBLIC SCHOOLS. 


THE exhibition of drawing, clay modeling, and other 
specimens of manual work by the pupils of the public 
schools of Columbus, Ohio, and St. Louis, Mo., began 
February 28 at the rooms of the Board of Education, 
New York City, to be continued for a few days. The 
drawings were very interesting, as showing the progress 
made by the pupils in cities where the manual training 
svstem has been in use for three or four years. A similar 
system is about to be tried in New York City by opening 
a work-shop in one of the grammar schools. 





TRESPASSERS FINED FOR CUTTING LUMBER 
ON STATE LANDS. 


THE first money from trespassers on the State lands of 
New York was received by the Forest Commissioners 
February 24. A lumbering firm, who had been cutting 
timber on State lands, sent $822 to the commission with 
the request that it be not proceeded against. This is a 
good beginning. 





A NEW MAP OF MASSACHUSETTS. 


THE third annual report of the Commissioners of the 
State Topographical Survey announces the practical com- 
pletion of the work of preparation of a new map of the 
State. The work was begun in 1884 with the co-opera- 
tion of the United States Geological Survey, the National 
Government agreeing to pay half the co&t up to $80,000 
and the whole cost above that amount. The area of the 
State is 8,315 square miles. Besides completing this area 
the survey has been extended into the adjoining States of 
New York, Vermont, New Hampshire, Rhode Island, and 
Connecticut to a limited extent for the purpose of com 
pleting certain atlas sheets which project into these States. 
Thus an area of nearly 600 square miles has been surveyed 
in addition to that of Massachusetts. The total cost of the 
work was $115,400. 





LIME KILN CLUB METEOROLOGY. | 


JuDGE OPENHOUSE CABIFF, chairman of the Committee 
on Meteorological Disturbances, reported that the ther- 
mometer invented especially for the club by Professor 
Moses Clingstone, of St. Louis, had not been found up 
to his warrant. During the heated term in August it 
registered from 8 to 10° below zero right along, and dur- 
ing the cold wave of November it marked 250 above 
zero for several cays in succession. It had been greased 
with bear’s oil, boiled in milk, and baked in the oven, 
but there it was at that moment on the wall registering 
over 100" below zero. He didn’t suppose that a differ- 
ence of 20° or 25° in either heat or cold made any great 
difference to any member, but such a wide margin as had 
been recorded was piling it on rather too thick. He rec- 
ommended that it be cast aside, and that Professor Cling 
stone be notified to remove it within thirty days. 

On motion of Shindig Watkins, who is inventing a col- 
ored man’s thermometer himself, the recommendation was 
adopted.— Detroit Free Press. 


A BILL TO REGISTER PLUMBERS AND SUPER- 
VISE PLUMBING IN THE STATE OF 
NEW YORK, 


THE following is the text of a bill introduced by Sena- 
tor O’Connor, in the New York Senate, February 15, and 
referrred to the Committee on Public Health, Senator Van 
Cott, Chairman : 


AN ACT to amend an act entitled ‘‘an act to secure the 
registration of plumbers and the supervision of plumb- 
ing and drainage in the city of New York. 


SECTION 1. Section 1, chapter 450, laws of 1881, en- 
titled ‘‘ an act to secure the registration of plumbers and 
supervision of plumbing and drainage in the city of New 
York ” is hereby amended so as to read as follows: 

‘SEC. 1. On or before the first day of September, 1888, 
every master plumber carrying on his trade in the city of 
New York shall, under such rules and regulations as the 
Board of Health shall prescribe, register his name and 
address at the health department of said city within which 
such master plumber shall be conducting his business, and 
after the said date it shall not be lawful for any person to 
carry on the trade of plumbing in either of the said cities 
unless his name and address shall be registered as herein- 
before provided. Every such master plumber applying for 
registration shall be required to pass an examination as to 
his practical knowledge of plumbing and sanitary laws 
before a Board of Examiners consisting of three master 
plumbers, to serve without compensation, a Sanitary In- 
spector, who shall be a practicing physician, and a Sani- 
tary Engineer, to be appointed by the Board of 
Health of the city of New York, and no _ license 
shall be issued by the Department of Public Works 
ot said city toany plumber not duly registered by the 
Beard of Health ot the city of New York.” 

SEC. 2. Section 6 of the said act is hereby amended so 
as to read as follows : 

*“* Sec. 6. Any person violating any of the provisions of 
this act, or of the act hereby amended, shall be deemed 
guilty of a misdemeanor, and, upon conviction, the name 
of such person shall be struck from the registry of master 
plumbers made or kept under the provisions of this act. 
Any such person, however, within 20 days after the receipt 
by him of notice of the removal of his name from the 
registry of master plumbers kept in the city of New York 
may apply to the said Board of Examiners for reinstate- 
ment, and, if upon areview of the facts resulting in the 
conviction of such person under the provisions of this 
section, the said Board of Examiners, by the concurrent 
vote of the members thereof present at any regular meet- 
ing of such Examiners, shall certify that such person 
is entitled to reinstatement and to the restoration of his 
name to the said registry of master plumbers, then, and in 
that case, the Board of Health in charge of such registry 
may duly reinstate such person, and restore his name to 
the roll of master plumbers.” 


THE NICARAGUA CANAL. 


DIsPATCHES to the New York Zimes from Nicaragua 
dated January 30 state that all the surveying parties hav- 
ing been established in camps and the work of locating the 
route progressing favorably, Mr. Peary, who is in charge 
of the survey, proceeded to Managua on the 15th inst. to 
pay his respects to the President of the republic and his 
Cabinet. The journey by rail to the capital was a novel 
one, and possibly no engineer has ever before traveled in 
like manner to visit the chief of a nation in whose territory 
he was inaugurating a great public work. Arriving at 
Granada the Superintendent of the road, as the scenery 
could not be viewed from the passenger coach, suggested 
the cowcatcher as the most available place for looking 
about, and the offer was accepted at once. 

At Masago a delegation arrived on a special train and 
the cowcatcher had to be abandoned. The President met 
the party and escorted them to his office and reception 
room, where Mr. Peary made an address, at which the 
President expressed his pleasure. 

While riding from Granada to Managua, in cuts through 
the earth about ten feet deep in some places, it was noticed 
that in all cases the earth was so firm that the sides of the 
excavations were perpendicular. It is said that this char_ 
acteristic is not a local one, but that the canal can be built 
in a similar manner, which wi!l save the expense of exca_ 
vating more earth than is absolutely needed to form the 
canal bed. 


After leaving Managua Mr. Peary started for Brito, the 
Pacific terminus of the canal route and made an examina- 
tion with a view of determining the most expeditious and 
best location of surveying parties when they shall be 
transferred there, probably in the early part of April. 


THE old method of sinking wells or shafts by a wooden 
crib surmounted by masonry walls is superseded of late in 
Belgium by the use of hollow cylindrical sections of cement 
tubing of the required diameter, smooth externally, with 
inside collars jointed with liquid cement. As the excava- 
tion proceeds sections of the tubing are added at the top 
until the required depth is obtained, when the opening is 
closed with a cement slab, having a manhole in the een- 
tre.—La Semaine des Constructeurs. 


CONVICTIONS OF ‘*SKIN”" PLUMBERS 
CONFIRMED. 


‘“Joun Eviis and Thomas White, 141 East Fifty-ninth 
Street, were arrested for defective plumbing in four houses 
at the north-east corner of Tenth Avenue and Ninety-third 
Street, where Inspector H. D. Dickinson found many open 
joints nearly all filled with putty to deceive the inspector. 
They were convicted in the Court of Special Sessions 
December 14 and fined $250 each.” 

The above paragraph appeared in our issue of Decem. 
ber 31 in an account of the excellent work done by the 
New York Health Department in securing the punishment 
of ‘‘skin" plumbers. It affords us pleasure to add the. 
following affirmative opinion from Citv Judge Rufus B. 
Cowing, of the Court of General Sessions, to which the 
cases had been appealed : 

‘* Both of the cases came upto this court on appeal from 
judgments of the Court of Special Sessions, and inasmuch 
as substantially the same questions arise on both appeals, 
they may both be disposed of together. 

‘** The appellants seek to reverse the judgments of the 
courts below upon various grounds. 

‘*First—Vhey claim that Chapter 450 of the Laws of 1881. 
and upon which the complaints are predicated, is super- 
seded by Chapter 410 of the Laws of 1882 known agthe 
Consolidation Act. 

** Second—Vhat there is no crime charged inthe com- 
plaints within the contemplation of either of the above- 
named laws. 

‘* Third—That the provisions of Chapter 450 of the Laws 
of 1881 and Sections sor end 537 0f the Consolidation Act 
were repealed by the Penal Code before the happening of 
the acts complained of in the complaints. 

‘‘Fourth—TVhat there is no charge in the complaints 
specifying a failure to perform the work in accordance with 
plans approved by the Board of Health. 

“Fi fth—Vhat the complaints are indefinite and uncer- 
tain, and give the defendants no information as to the 
nature of the charge against them; and 

‘*Sexth—That there is no crime recited in the warrant 
of arrest. 

‘‘The foregoing, together with numerous exceptions 
taken on the trial to the acceptance and rejection of evi- 
dence, comprise all the grounds upon which the defendants 
(appellants) seek to have the judgments reversed. 

‘* After a careful examination, I have come tothe conclu- 
sion that Chapter 450 of the Laws of 1881, upon which 
the complaints are predicated, has never been repealed, 
either expressly or by implication. The sections in the 
Consolidation Act, numbered §01 and 537, do not expressly 
or by implication operate as a repeal of Section 3 in Chap- 
ter 450 of the Laws of 1881. ‘he Consolidation Act, as 
its title indicates, was a declaratory act, and Sections 501 
and 537 declare and reaffirm substantially Section 3 of 
chapter 450 of the Laws of 1881 and do not repeal said 
section either expressly or by implication, and, so far as 
the Penal Code is concerned, it not only nowhere expressly 
or by implication repeals the said Law of 1881, but on the 
contrary Section 725, Subdivision 4, provides that 
nothing in the .said code affects any acts defining 
and providing punishment of offenses not defined 
and made punishable by the code, and inasmuch 
as the said code nowhere defines and makes punish- 
able the acts described in the third section of Chapter 450 
of the Laws of 1881, said section isespecially excepted from 
the operation of the said code. The law never favors the 
repeal of a statute by implication, and where a previous 
and subsequent statute are not inconsistent or repugnant in 
the absence of an express repeal they should both stand. 
I am therefore of the opinion that Chapter a500f the Laws 
of 1831 has never been repealed, and that it was at the 
time of its alleged violation by these defendants in full force 
and effect. 

“The defendants put great stress upon the facts that 
Section 3 of Chapter 450 of the Laws of 1881 requires the 
plumbing to be executed in accordance with ‘ plans’ to be 
approved by the Board of Health, and that the word 
‘plans’ has a fixed meaning and does not include specifi- 
cations which may be filed withthem. Icannot agree with 
the defendants in the narrow construction of the statute. 
It will be observed that in the same section there is a ref- 
erence to ‘suitable diawings and descriptions,’ and the 
intent of the Legislature was undoubtedly to include in 
the word ‘ plans’ whatever was filed with them as a part 
of them and describing and explaining them. In these 
cases I am of the opinion that the word ‘ plan’ included 
the drawings and specifications, and that the two together 
constituted the plans under which the plumbing was to be 
executed. 

‘*'Y he complaints upon which the defendants were tried 
and convicted are not justly, in my judgment, subject to 
the criticism made upon them by the defendant’s counsel ; 
they fully and fairly set forth all the facts necessary to 
bring them within the statute, and they charge the defend- 
ants with its violation in such manner as to fully inform 
and apprisethem of the nature and character of the charge 
made against them, and fully and specifically inform them 
of all the facts necessary to enable them to prepare their 
defence, and this is all that is required. 

‘* After carefully reading the evidence returned by the 
Special Sessions, I am convinced that there were no errors 
committed by the trial court prejudicial tothe defendants, 
and. therefore, the judgments in both cases must he 


affirmed, and it is so ordered.” 
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ENGINEERS’ CLUB OF PHILADELPHIA. 


A REGULAR meeting of the club was held February 18, 
1888, Vice-President Tohn T. Boyd in the chair; 19 
members and 2 visitors present. 

Prof. L. M. Haupt presented, by title, the memoirs 
and summary of papers relating to the re-organization of 
national public works, presented to the President of the 
United Stated November 11, 1887; compiled by the Ex- 
ecutive Board of the Council of Engineering Societies on 
National Public Works. 

The Secretary presented for Mr. W. H. Ridgway an 
illustrated description of a direct-acting steam crane, and 
for Mr. Fred H. Robinson an account of the manufac- 
ture of sewer-pipe by the Delaware Terra-Cotta Com- 
pany. 

Mr. Hensy G. Morris presented the following under the 
title of ‘‘ How Not to Do It.” 

‘* The object of this note is to callattention toan example 
of faulty construction which will, I think, appeal to those 
interested in the erection of modern buildings where the 
use of elevators is so universally demanded. 

‘* In a recently completed building in this city can be 
s&n a system of four hydraulic elevators of what is con- 
sidered approved construction, running in the four cor- 
ners of a hollow square, the head works being carried by 
heavy wrought-iron beams extending from one wall to the 
other. 

‘‘’The sheaves carrying the hoisting ropes of all! four 
elevators are properly placed on top of the beams men- 
tioned, but owing to the fact that the hoisting ropes are 
allcarried through the west wall it became necessary to 
place the sheaves carrying the counter-balances of the two 
elevators nearest the west wall, so that they would not 
interfere with the ropes of the elevators next the east 
wall. 

‘* The method of doing this is the point which I desire 
to criticise. The shafts of these counter-balance sheaves, 
instead of being so placed as to be supported by the beams, 
are hung from the bottom by what are apparently cast-iron 
bearings, attached to the lower flange of beams by means 
of two three-quarter stud bolts. Aside from the uncer- 
tainty of obtaining a good thread when it has to be made 
in place, as these have evidently been done, there is added 
the uncertainty of the condition of the same, as well as of 
the bolts, by reason of the combination of ‘the monkey 
wrench, and the intelligent workman’ who may have made 
the final adjustment. 

‘* In such cases where so many safety appliances are 
attached to prevent accidents, the faulty construction 
noted would seem to call for prompt remedy, as the giving 
way of the suspension boxes or bolts by reason of a sud- 
den jar could hardly fail to cause an alarming accident, if 
not resulting in loss of life. A little forethought on the 
part of the designer of the machinery, or of the architect, 
would have suggested iu this case a ready means of over- 
coming the difficulty encountered.” 

Professor L. M. Haupt read some extracts from the 
report of the Commission appointed by the State of New 
York to provide for the internal navigation of the State, 
dated Albany, March, 1812, and signed by Gouverneur 
Morris, Schuyler Van Rensselaer, De Witt Clinton, Sim- 
eon De Witt, W. North, Thomas Eddy, and Robert R. 
Livingston, and accompanied by the bill which was pre- 
pared for the National Legislature, providing for the con- 
struction of an extensive internal system of navigation, to 
be executed by the several States, and guaranteed by 
grants of public lands. 

He then explained how the benefits of the Erie Canal 
might be extended to other parts of the country, and be- 
lieved it would be to the interest of Philadelphia toencour- 
age the completion of a more expensive water route 
between Lake Michigan and the Mississippi River. 

Mr. Howard Murphy expressed the opinion that water 
transportation in general has been artificially crushed out 
in this country by railroad influence and manipulation, 
and that, in the natural course of events, it would in the 
future regain the natural and important place to which it 
is entitled. 

M. F. W. Whiting noted a recent case in his practice 
where he examined the attic of a building on account of 
complaint of the frequent presence of smoke in the room, 
and found the cause thereof to be that the smoke-flues of 


the building had been arranged to discharge into that 
room, 


SIR ROBERT RAWLINSON. 


AMONGST the official announcements made on the first 
day of the New Year was one to the effect that the Queen 
had made Sir Robert Rawlinsona K.C. B. on his retire- 
ment from the post of Chief Engineering Inspector to the 
Local Government Board of Great Britain. 

Sir Robert is seventy-six years of age, and while the 
members of the engineering world generally will regret 
his retirement, they will, without doubt, appreciate the 
recognition he has received of his earnest and conscien- 
tious life-work in the profession of a sanitary engineer. 

This distinguished gentleman, whose communications to 
the columnsof THE ENGINEERING AND BUILDING RECORD 
will be well remembered by our readers, is thus referred 
to by our English contemporary, the Builder - 


The long-expected retirement of Sir Robert Rawlinson 
from official life is at last about to take place. At theripe 
age of seventy-six, Sir Robert thinks it is time to rest 
from the toils of office. Ele has held his appointment of 
Chief Engineering Inspector to the Local Government 
Board ever since that Board was formed, and his name is 
synonymous with the progress of sanitary engineering, of 
which he may be Said to be the father. 

Born in 1811, at Bristol, Robert Rawlinson, whose 
father was a builder and an engineer, commenced his 
career at an early period under the paternal eyes. At the 
age of twenty he was sent to Jesse Hartlev, the famous 
dock engineer, and remained with him at the Liverpool 
Docks tor five years. He was then enyaged for four years 
under Robert Stephenson on the London and Bir- 
mingham Railway, now part of the North-Western, 
and here he was resident engineer on the important 
cutting near Blisworth. Ife underpinned upward 
of a mile in length of rock resting on clay, in a cutting 55 
feet deep, and executed the whole of the masonry, bridges, 
culverts, etc., of the heaviest cutting on the line. When, 
in 1840, the line was completed, he obtained the appoint- 
ment of Assistant Surveyor to the Corporation of Liver- 
pool, which post he retained for three years. Ele then was 
recommended by Jesse Hartly for the post of Engineer to 
the Bridgewater Canal Trust, in which he remained for 
four years, during which time most important works in 
connection with the feeding of the canal, and its improved 
working, were brought about by him. 

His next public work was in connection with the build- 
ing of St. George’s Hall, Liverpool, of which Mr. Elmes 
was the architect. In 1847 Mr. Elmes became a victim to 
consumption, and was compelled tc leave this country for 
a milder climate. Before leaving he confided the comple- 
tion of his great work to Sir Robert. The late Sir William 
Tite supposed that young Rawlinson held but a subordin- 
ate position, and wasclerk of the works, but this Sir Robert 
has refuted. He has satisfactorily proved that Mr. Wil- 
liam Hughes was clerk of the works, and that he himself 
really took the place of Mr. Elmes, in regard at least to the 
constructive portion of the work. 

The water-supply of Liverpool next engaged his atten- 
tion, and he submitted a scheme for supplying the town 
from Bala Lake and the River Dee. This scheme, the wis- 
dom of which has been justined by events—for Liverpool 
has had recently to adopt something very similar in taking 
wate from the River Severn—was considered too fast for 
the wants of Liverpool, and was therefore rejected. 

When, 1848, the Public Health Act was passed, Mr. 
Rawlinson was appointed first Engineering Inspector, and 
ever since that date hiscareer has been inseparably bound 
up with the progress of sanitary engineering. He in- 
spected a great numberof towns, commencing with Dover, 
and completely reorganized the drainage and sanitation of 
the principal provincial towns of this country. He retained 
his appointment for seven years, at the end of which he 
tound his private practice incieasing to so enormous an ex- 
tent that he retired from office and devoted himself to the 
more lucrative occupation of Consulting Edgineer. He 
was consulted for upwards of fifty towns, and devised 
schemes of water-supply for Birmingham and Wolver- 
hampton. Thecity of Carlisle owes its sewerage system 
to him, which he completed at a cost of lessthan £23,000, 
though other engineers had estimated the cost at as much 
as £70,000 and £80,000. During this period he con- 
structed upwards of a hundred miles of sewers. 

In 1855 Mr. Rawlinson was appointed Engineering 
Commissioner to the Sanitary Commission that was sent 
out to the seat of war in the Crimea. ‘The operations of 
that Commission are matter of history, and it wiil suffice 
to say that whereas before the arrival of the Commission 
the death rate among the troops had reached the alarming 
figures of 420 per 1,000 per annum, when they left it had 
declined to but little over 2 per cent. Here Rawlinson 
was wounded whilst in the pursuit of his duties, and he 
had to return home to be cured ; but his services were not 
forgotten, and when a Permanent Army Sanitary Commis- 
sion was formed in 1860-he obtained a seat on it which he 
has always retained. 

Mr. Rawlinson’s next great work was the administration 
of the fund raised for the Lancashire cotton famine. He 
carried out public worksin ninety-three Lancashire towns, 
involving an expenditure of £1,050,000, every penny of 
which has been refunded. The administrative charges did 
not amount to more than 3s. 6d. per cent. ‘The cotton 
operatives were saved from starvation and pauperism, and 
the Lancashire towns were drained and paved. It is esti- 
mated that the streets and roads thus improved represent 
an area of 800 acres, anda length of goo miles. For his 


| * ae . . . 
distinguished services to his country, Mr. Rawlinson was 


made a C. B. Subsequently, on the recommendation of 
a Gladstone, he received the honor of knighthood in 
1883. 

Sir Robert Rawlinson has served on numerous Con. 
missions, and was Chairman of the Rivers Pollution Com. 
missions of 1865 and 1668, and of the Royal Sanitary 
Commission of Dublin of 1879. He is a Vice-Presiden: 
of the Society of Arts, and a member of Council of the 
Institution of Civil Engineers. Sir Robert is the author 
of numerous scientific reports and papers, and of “Sug. 
gestions ” for the use of local surveyors and sanitary engi- 
neers, which have been accepted as authoritative both in 
England and abroad. His work on ‘* Chimney Shafts” is 
also well known. 


SUBTERRANEAN DISTURBANCES IN OHIO. 


SOME remarkable fissures in the earth have recently 
appeared near Akron, O. They radiate from acommon 
centre, in one place coming up through the cellar of a 
house, splitting the walls wide open. Where the fissures 
pass through earth covered by sod, the turf is laid back in 
long furrows as if thrown back by ploughs. The chasms 
have been explored to the depth of thirty feet, without 
reaching bottom. The principal openings are on sandy 
hills of considerable elevation above the surrounding land 
and the centre of the disturbance in each case is near the 
highest part of the hill. The earth covering of the rock 
in that neighborhood is said to be about forty feet in thick. 
ness. Geologiststhere advance the theory of shale gas 
which being ‘‘ sealed” up by the freezing of the ground 
forces its way out and causes the explosions. But gas- 
drillers, however, within the last year, not in the imme. 
diate field of disturbance, but in the neighborhood, put 
down a hole 2,100 feet deep and found scarcely enough gas 
to make a flame. Other similar disturbances have occurred 
several times previous to this and always in the winter 
months when the earth is frozen. 

TE American Water-Works Association will hold its 
next meeting in Cleveland, O., on April 17 next. 


WILLIAM C. KELLY. 


WiLLiaM C. KeLLy, whose death has been already 
noticed, is credited with being the discoverer and first user 
of what is called the Bessemer process of converting pig- 
iron into steel. Mr. Kelly was the proprietor of the Suanee 
Tron-Works and Union Forge in Lyon Co., Ky., where be 
made charcoal blooms mainly for boiler-plates. Finding 
the necessary fuel very expensive, he devised the plan of 
purifying the molten pig by forcing an air-blast through it 
which burnt out the carbon, thus producing a low steel in 
his attempts to make wrought iron without puddling. He 
continued to use and experiment with this process for ten 
years despite the discouragements from his friends and ad- 
visers, until his customers refused to use blooms not made 
in the old way, and he was compelled to pursue his investi- 
gations secretly. 

Shortly after the return to their native country of some 
skilled English workmen who had been in Mr. Kelly's 
employ, Henry Bessemer, an English ironmaster, an- 
nounced the discovery of the process which bears his 
name, and applied for patents in England and in this 
country. Mr. Kelly immediately made a claim of prionty 
of invention, which was allowed and the patent granted to 
him. 

Mr. Kelly’s process was barely successful until per- 
fected by Robert Musshult, a prominent English iron- 
worker, and he gained from his invention very little of the 
credit or reward that was justly due to the discoverer of a 
process that has revolutionized the manufacture of the 
world’s most important industrial product. 


PERSONAL. 


Major WILLIAM LuDLow, late Engineer Commissioner 
of District of Columbia, is now engineer of Fourth Light- 
house District, with station in Philadelphia. 


PROFESSOR THOMAS GRAY, of the University of Glas- 
gow, Scotland, has been appoiated to the chair of 
dynamic engineering in the Rose Polytechnic Institute. 
Terre Haute, and has signified his acceptance of the 
same. 


Mr. DomMINGO GARCIA Y CARTAYA, until recently a 
member of the Nicaragua Canal survey, met with an acci- 
dental death at Granada, February 27. Mr. Cartaya was 
an engineer and chief of one of the parties in the field. 
About a month ago he resigned on a surgeon's certificate 
of failing health. He was a resident of New York City. 
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CONTRACTING NEWS DEPARTMENT. 


YF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


RCHITECTURAL COMPETITIONS. 
- GALVESTON, Tf&X.—Plans are wanted here 
‘ntil March 15 fora school building, to cost 
ot more than $35,000. Address R. V. 
Javidson, as above. 
STONE LAKE, [owA.—Plans are wanted 


_ ere until April 1 for acourt-house. Address 
. W. Warren, as above, 


> NI ARSHALL, TEX.—Plans are wanted here 
-: 9 a court-house to cnst from $45.000 to $60,- 


2 0% No date specified. Address Judge 
_ -eller, as above. 
MINNEAPOLIS, MINN.—Plans are wanted 


sre by the Y. M. C. A. for a new building. 
’o date specified. Address the secretary, 
+ 3 above. 


* CAMBRIDGE, MAss.—The following archi- 
-- sets have been invited to compete for the new 

ity Hall, to be erected here at a cost of 
£50,000; Peabody & Stearns, Van Brunt & 
~ owe, Chamberlain & Whidden, Longfellow, 
= Iden & Harlow, and John Lyman Faxon. 


: 





4 PROPOSED CAPE BRETON CITY. 


A RECENT dispatch from Halifax to the 
‘ew York Zimes states that a party of Bos- 
Mm capitalists who purpose building up a city 
-- yd summer resort near Port Mulgrave, on 
_1ie Straits of Canso, have purchased five miles 
' ? Tand for $30,000 cash. They have also 
- areqchased a coal mine. As this port is the 
- -alw certain winter port of Cape Breton, they 
ope to build up a large city. The company 
trying. it is said, to have the Atlantic 
‘rrminus of the railway system of Canada there 
‘..ad also to have all Atlantic steamers call 
 lere. . 


eS 


. or works for which proposals are requested sce also 
the ** Proposal Colu.nn,” pages i-v-vin-223. 








Persons who make any use of the information they 
id inthese columns we trust will not omit to mention 
HE ENGINEERING & Bui_p1NnG REcorRD as the source. 





ur readers will oblige us by notes, clippings, or any 

_ information wh'ch will put us tn the way of obtain 

ing early and reliable news for our ‘* Contractiny 

Intelligence.’ /n/formation of importance sent 

fo us exclusively, and not elsewhere published, 
will Be liberolly paid for. = : 


WATER, SEWERAGE, ETC. 


ST. IGNACE, MicH.—Frank S. Walker, the 
itv Clerk of this place, writes us, under date 
: February 23, as follows: ‘‘ No steps have 
3 vet been taken as regards water-works. I 
n authorized now by the Common Council 
)» write to water-works parties, and try to get 
ome company to come and put in a plant, 
1e city giving a franchise. If you know 
ome good company in the business please let 
ie know.”” 


~RoOcHESTER, PA.—Concerning the water- 
‘orks project here our correspondent writes 
3 follows : ‘‘ I understand sufficient encour- 

- zgement has been given the projectors to jus- 

. fy them in going ahead with the enterprise. 
“he attorney for the water-works company is 
ohn M. Buchanan, Beaver, Pa., or A. W. 
{cCoy, Rochester, Pa.” 


 ELxtTron, Mp.—In reference to the water- 
-~ ‘orks project here our correspondent sends 
-: te following information: ‘* At a town meet- 
1g held February 22, the report of the com- 
littee recommending the establishment of 
» ‘ater-works was adopted. The charter of the 
.. wn will be arnended so as to authorize the 
~~ 9 wn to subscribe a fixed sum annually for a 
<> -ater-supply for fire purposes. The town 
_-t "ill not Issue bonds, and the capital will have 
- be furnished by outside parties. It is not 
xpected that anything will be done until new 
wn commissioners are elected in April.” 
7 CIMMARON, KAN, — Our 
,. + Tites from here as follows : ‘* Our city voted 
. pores bonds Me 18th of this month, 
” ndwill place in a pla : cao 
eotine eadein Mee spring; probably 
\s 


correspondent 











laying pipe throughout the city. 


i 


LANARK, 
matters here our correspondent writes as fol- 
lows : ‘‘ The contract for water-works for city 
of Lanark, IIl., was made last fall to Wood 
& Sineadley, of Dubuque, lowa. City is 
bonded to the amount of $13,500, and 
bonds sold or contracted for at par. The 
work has commenced and expected to be fin- 
ished by June 15, 1888.” 


CHEYENNE, Wy. TeR.—The question of 
obtaining a supply of pure water continues to 
be the chief theme here. City Engineer Mil- 
ler, assisted by a committee of the Common 
Council, has presented a scheme which, it is 
claimed by these gentlemen, will solve the 
problem. The present supply has been found 
adequate for the demands of the city in quan- 
tity, but the quality has been pronounced un- 
wholesome. The report of Mr. Miller and 
his assistants recommends a system of filtra- 
tion. Several other plans are under discus- 
sion, and, under the instruction of the council, 
an expert from the East will be called upon to 
decide. 


GRAFTON, W. Va.—An election will be 
held here March 20 to settle the water-works 
question. It is thought that the town will 
favor the scheme. 


ASBURY PARK, N. J.—See our proposal 
columns for information as to supply of cast- 
iron pipes anc fittngs, fire hydrants, valves, 
etc., wanted. 


ALBANY, N. Y.—At a special meeting of 
the Common Council, held February 27, called 
to consider the report of the law committee on 
the proposed agreement of the city with the 
Central-Hudson railroad, by which the city, 
through the special water commission, trans- 
fers to the company certain lands iu and about 
Patroon’s and Sand Creeks for $50,000, the 
committee made a favorable report and the 
contract was ratified. Commissioner Sickles 
explained the proposed route of the driven 
well system, which is to be carried to a point 
on Patroon’s Creek near Russel! Road, where 
two reservoirs are to be built, thence to a gate- 
house at the confluence with Sand Creek road 
and then down to Tivoli Lake, from which 
point the city will be supplied. In addition 
to the $50,000 consideration the company has 
given the city the right to lay pipes on their 
lands and to cross the tracks to carry water to 
reservoir. The railroad asks in return that the 
city give to them a small portion of land near 
the proposed reservoir. The railroad also 
proposes to allow city to connect their drains 
with the proposed new trunk sewer which is 
being built ; also to save the city the cost of 
conveying the pipes alorg the line ot the new 
water route, by doing it themselves, which. it 
put altogether, would amount to about §100,- 
000. 


W ATER-WorRKS.—See our Proposal Col- 
umn for information regarding water-works 
and water-works supplies at following places : 
Bristol, Tenn.; Washington, Mo.; Iron Moun- 
tain, Mich ; Americus, Ga.; Lapeer, Mich.; 
Fernandina, Fla.; Jersey, City, N. J.; St. 
Louis, Mo.; Providence, R. I.; Washington, 
Mo. 


New Lonpon, Conn.—It is probable that 
considerable sewer work will be done here 
this spring. For details address the Sewer 
Board. 


PHaENIX, N. Y.—Basset Bros., of Buffalo, 
are preparing plans for a complete system of 
water-works to be built here next summer. 


MONTGOMERY, ALA.—The sum of $75,000 
has been appropriated by the City Council for 
the construction of additional sewers, for 
which plans and specifications have been 
made by Rudolph Hering. For details ad- 
dress the Committee on Sanitation. 


GREENVILLE, M1ss.—As soon as the weather 
permits the water-works company will begin 
y. The water 
for fire purposes will be taken from the river 
and artesian wells will be driven to obtain a 
supply for drinking purposes. The machinery 
used will be the Gordon-Maxwell pumps, in 
connection with the Hayne safety boilers. 


TRENTON,N. J.—As announced in our Pro- 
posal Columns last and again this week, sever- 


al thousand dollars’ worth of sewerage works | 
i 


is to be done here at once. 


ILL.— Concerning water-works | 


Jersey City, N. J.—At a recent meeting 
of the Board of Public Works it was decided 
to postpune the question of a system of filtra- 
tion of the water-supply for three weeks in 
order to obtain further information concerning 
the question. The reason for the postpone- 
ment was because Andrews Brothers & Co., 
of the Oliphant Filtering Company, wanted 
an opportunity to present a bid, and also de- 
sired the Board of Works to visit Springfield, 
L. I., to investigate the system of filtration 
used by this company in supplying Brooklyn 
with a portion of its water. 


CANTON, O.—Bonds in the amount of 
$50,000 will probably be issued by the city for 
the purpose of constructing a main sewer. 
The Sewer Commissioners can give details. 
William Dannemiller is chairman. 


HOWELL, MicH.—The question of estab- 
lishing a $25,000 system of water-works here 
is to be decided at the polls on March 5. 


PANA, ILL.—It is reported that water-works 
are to be erected here. Address the Town 
Clerk, 


VinTON, IoWA.—It is said that H. T. Lau- 
derbaugh can give details of a water-works 
project here. 


INDIANOLA, NeB.—Water-works are to be 
established here. 


GREENPORT, N. ¥Y.—Water-works will prob- 
ably be established here. For details address 
Mr. Wells, of the committee in charge. 


Fort FAIRCHILD, M&.—The water-works 
question is being agitated here. Address the 
City Clerk for details. 


ALEXANDER, ARK.—The water-works ques- 
tion is being agitated here. 


KEYPORT, N. J.—The water-works ques- 
tion is being agitated here. Address Mr. Luf- 
burrow for details. 


LIVERMORE FALLS, ME.—Concerning the 
report that water-works were to be erected 
here the Town Clerk writes: ‘‘ Some talk has 
been made in regard to water-works, but no 
steps of a definite character have been taken as 
vet.” 


WOODHAVEN, N. V.— The Woodhaven 
Water-Supplv Company has been incorporated, 
with a capital stock of $50,o00. ‘Florian 
Grosjean and others are interested. 


NEW Brunswick, N. J.—The break in the 
water-works dam here has not as yet been re- 
paired, and it is stated that an engineer is to 
be employed to devise a means of speedy re- 
construction. 


BATESVILLE, ARK.—It is reported that 
water-works are to be erected here, and that 
A. A. Webber can furnish details. 


Kutztown, Pa.—The question of estab. 
lishing a system of water-works here is being 
agitated. For details address Dr. J. S. 
Trexler. 


ASHEVILLE, N.C.—It is reported that this 
place will probably expend $60,000 on a 
sewerage syetem. 

BRIDGES. 


DAYTONIA, FLA.—Address W. F. Stewart 
for details of a bridge to be erected here. 


Mount Morris, N. Y.—It is reported that 
a $20,000 bridge is to be erected here. 


HARRISON, N. J.—It is probable that a 
bridge will be erected over the Passaic River 
by the Freeholders of Hudson and Essex 
Counties. The structure is to cost $100,000. 


New LonpDon, Conn.—TheN.Y.,'P. & B. 
R. R. will erect a large bridge over the Thames. 


Bay City, MicuH.—Concerning the bridge 
election here, our correspondent writes: 
‘* Bridge question voted upon by the people 
February 20 was carried.” 


GAINESVILLE, ALA.—A bridge is to, be 
erected over the Noxubee River. Address the 
County Commissioners for details. 


RACINE, Wis.—The city will build a bridge 
across Root River at the end of Sixth Street. 


BrRIDGES.—See our Proposal Column for 
information regarding bridges at following 
places: Thomaston, Ga.; Montreal, Can.; 
Las Animas, Col. 
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MAURICETOWN, N. J.—Concerning the 
proposed bridge over the Maurice River, our 
correspondent writes as follows: ‘‘ The Board 
of Freeholders of the county of Cumberland 
lately decided to build an iron bridge over the 
Maurice River at this place, and have ap- 
pointed a committee to procure plans and to 
ascertain the probable cost of building same 
from bridge building companies. Freeholder 
William B. Trenchard, of Bridgeton, N. J., 
is chairman of the committee so appointed.” 


RAILROADS, CANALS, ETC. 


SPRAGUE, W. T.—The Northern Pacitic 
Railroad Company will construct a line from 
this place to Salmon City, Idaho. F. P. Wey- 
mouth, this city, Superintendent. 


STREET-WORK AND PAVING. 


NEW BEDFORD, Mass.—About $50,000 
will be spent on street improvements here this 


spring. 
GAS AND ELECTRIC-LIGHTING. 


BucKSPoRT, ME.—Address Geo. H. Grant, 
Bar Harbor, Me., for details of an electric 
light plant to be erected here. 


GREENVILLE, Miss.—The Greenville Elec- 
tric Light and Power Company will erect an 
80-light plant here. and will illuminate the 
public streets, etc., having secured a franchise 
from the city. 


DuLuTH, Minn.—Additional works will be 
erected here by the Duluth Gas and Water 
Co, 


WILLIAMSTOWN, MaAss.—An electtic light 
company with a capital of $15,000 has been 
organized here with C. H. Cole, President. 

INDIANOLA, NEB —An electric light plant 
will be established here. . 


BERTROL, O.—Joseph Clare is at the head 
of a natural gas company organized here. 


MARSHFIELD, W1s.—It is reported that an 
electric light plant will be erected here. 


MAUMEE, O.—The local gas works will be 
extended. 


_ Pana, ILt.—Reports say that an electric- 
light plant will be established here. 


BIDS OPENED. 


CINCINNATI, O.—At a meeting of the Board 
of City Hall Trustees, held February 23, con- 
tracts for work on the new City Hall were 
awarded as follows: 

David Hummel, concreting, foundations, 
brick-work, and cut-stone work, $326,500: M. 
Clements, iron-work, $125,700; P. T. Scahill, 
interior concreting, $10,475; James Hunter, 
copper and Virginia slate, $17,498; J. H. Fin- 
nigan & Co,, fire proofing, $18,645; F. Schill- 
inger, asphalt, $2,q00. 

With the exception of Schillinger the con- 
tractors are all Cincinnati men. 


CINCINNATI, O.—Only one bid was sub- 
mitted for furnishing a 10,0Cc0,000-gallon 
pumping-engine for the Hunt Street Statien, 
opened February 23, by the Board of Public 
Works. 

Henry R. Worthington, New York, was 
the bidder. He proposed an alternate bid, 
first, $37,325, and second, $42,100, the latter 
to give greater economy in the use of fuel. 
The bid was referred to the Superintendent of 
Water-Works for report. 


NEw YorK City.—The following bids for 
laying water-mains in Tenth, Fourth, West 
End, and Westchester Avenues, and 176th, 
116th, 72d, 67th, and 53d Streets, and on 
Riverside Drive were opened February 28 by 
the Department of Public Works. ‘lhe speci- 
fications called for the following materials and 
labor : 1.800 cubic yards rock excavation, 11,- 
ooo cubic yards of earth excavation, 11,500 
cubic yards of filling, 5,500 lineal feet 12-inch 
pipe, 16,500 lineal feet 6 inch pipe, twelve 
12-inch stop-cocks and boxes, forty 6-inch 
stop-cocks and boxes, 40 hydrants, ro cubic 
yards brick masonry, 24,000 square yards ot 
pavement and flagging to relay, and 400 lineal 
feet curbing and gutterto reset. The bidders 
were as follows: B. Mahon, $22,855; J. Corn- 
well, $21,691; F. Thilmann, Jr., $20,435. 


WASHINGTON, La.—The following was the 
only bid submitted for erecting an iron draw- 
bridge here, opened by Leon Wolf: King Tron 
Bridge and Manufacturing Co., $5,600. 
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CINCINNATI, O.—The following bids for 
gasoline lighting for one year were opened 
February 24 by the Common Council : 

John C. Broderick, ex-Councilman, bid at 
$20 per lamp all night; moonlight, $17; posts, 
$2.1° each. 

Rufus Burkhardt, all night, $11; moonlight 
table, $6.50; posts, $2. 

Frank Fogerty, all night, $16.42; moon- 
light, $13; posts, $2. 

Sun Vapor Light Company, Canton, O., all 
night, $21.50; moonlight, $20; posts, $2. 

The bids have been referred to a special 
committee for consideration. 


CINCINNATI. O.—At a meeting of the Board. 
of Public Works, held February 23, Arthur 
G. Moore, Superintendent and Engineer of 
the Water Department, submitted his report 
on bids tor the new boilers for the Front 
Street station. *The report recommended the 
award of contract to the Heine Safety Boiler 
Company at #17,115, with the proviso that 
the board shall reserve the privilege of re- 
ducing the amount of boiler bid if so desired. 
It also recommended the rejection of all bids 
for the Hunt Street Station, and the reference 
of the whole subject to a committee of the 
board. It was referred to the committee of 
the whole, to be taken up at the pleasure of 
the Board. 


Nzw York City.—The following bids for 
furnishing 3,000 cnbic feet of rock-faced 
ashler cut stone were opened February 28 
by the Department of Public Works: Mt. 
Adam Granite Co., $1.45 per cubic foot; R. 
|. Mitchell, $1.47; G. T. Doak, $1.57; B. 
Maher, $1.90; F. Hilman, $1.65; Geo. F. 
Masterson, $2. 


New York City.—All the bids submitted 
to the Department of Public Parks for fur- 
nishing stone were rejected Feb. 28, the day 
of opening, as the Commissioners had decided 
to make certain alterations in the specifica- 
tions. For re-advertisement of the proposal 
notice see our proposal column. 


CHILLICOTHE, Mo.—The following con- 
tracts have been awarded for work on the In- 
dustrial Home for Girls, to be erected in this 
city, J. D. Fulton, architect, Chillicothe : 
Steam-heating and plumbing, Doherty & 
Everets, Kansas City, Mo., $3.225; stone and 
sewerage, Thomas Kelley, Chillicothe, $6,325; 
brick-work, Howard & Burtoft, Chillicothe, 
€>.875; lumber and carpenter-work, Richards 
& Glore, Chillicothe, $7,995; slate roof and 
galvanized iron work, Kansas City Roofing 
Co., Kansas City, Mo., $2,350; plastering, 
J. F. Sims. Chillicothe, $1,200; painting and 
glazing, J. T. Churchill, St. Joseph, Mo., 
$1,425. 

MILWAUKEE, W1s.—The following bids 
for furnishing the city with two four-wheeled 
hose-carriages, for the use of the Fire Depart- 
ment, were opened February 24: Babcock 
Fire Extinguishing Co., $1,600; Boston Woven 
Hose Co.. $1.575.10; E. B. Preston & Co., 
Chicago. $1,580; the Silsby Manufacturing 
Co., $1,380. informal bid, no bonds; Charles 
Abresch, Milwaukee. $1,570. The contract 
was let to Charles Abresch. 


Boston, Mass.—The Paving Department 
received the following proposals for 60,000 
paving blocks: S. & R. J. Lombard, €48 per 
M.; Shields & Carroll, $44.37; James J. Ver- 
non, $58. The contract was awarded to 
Shields & Carroll. 

The Park Commissioners also received the 
following proposals for furnishing granite 
curbstones : A. A. Libby & Co., $1.59; Rock- 
port Granite Co., $1.69; C. J. Hall, $1.65; 
Cape Ann Granite Co., $1.70; Pigeon Hill 
Granite Co., $2.59; Matthews, Paradise & 
Co., $1.50; James A. Colsom, $1.70; Maine 
and N. H. Granite Co., $1.90; John Shields, 
$1.83; James J. Vernon, $1.69; Lanesville 
Granite Co., $1.79. The contract was not 


awarded. 


Boston, Mass.—The Sewer Department 
has received the following bids for removing 
rock excavation along the line of Stony Brook : 
Moulton & O'Mahoney, $2.33 per yard; 
Thomas A. Rowe, $2.75; Shields & Carroll, 
$3.14; O'Riordan & Killian, $5.32%; E. uC. 
Munson, $3.71; Hugh Naun, $3.85; W.S. 
Wentworth, $44.75: S. Sanborn, $4.75; and 
Metropolitan Construction Co., $4.57. Moul- 
ton & O'Mahoney received the contract. 


Boston, Mass.—The Park Commissioners 
received the following proposals for an iron 
bridge over the Boston, Revere Beach and 
Lynn Railroad at Wood Island Park, East 
Roston: Berlin Iron Bridge Co., Berlin, Ct., 


30,022; Cofrode & Saylor, Philadelphia, 
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$2,075; Atlantic Works, East Boston, $2,991; 
Boston Bridge Co., $2,636; King Iron Bridge 
Co., Cleveland, $2.980; R. F. Hawkins, 
Springfield, $2,710. 


New York City. — The following bids 
were opened by the Aqueduct Commissioners 
February 29 for furnishing and delivering and 
laying 48-inch cast-iron pipes and their appur- 
tenances from One Hundred and Thirty-fifth 
Street and Convent Avenue to the proposed 
gate-house in the Central Park Reservoir, and 
doing all other work in connection therewith, 
necessary to complete Section 16 of the New 
Croton Aqueduct, as called for in the approved 
forms of contract and specifications. The 
bidders were as follows: Mathew Baird, 
$1.104,995; Miles Tierney, $1,123,510; 
O'Brien & Clark, $1,052,365: Ripley, An- 
drews & Co., $1,081,285; McNeal Pipe ard 
Foundry Co., $1,261,395. 

For furnishing and delivering cast-iron 
pipes and special pipe castings, to be used on 
Section 16 and Section 17 of the New Aque- 
duct, at such places in the city of New York 
as may be designated by the Aqueduct Com- 
missioners, and as provided for in the ap- 
proved form of contract and specifications, 
The bidders were as follows: Walter Wood. 
$683,660; Warren Foundry and Machine Co., 
$674,730; McNeal Pipe & Foundry Co., 
$688,650; Q. C. Iron Co., $710,065. 

For handling and hauling and laying 48-inch 
cast-iron pipes and their appurtenances from 
One Hundred and Thirty-fifth Street and Con- 
vent Avenue to the proposed gate-house in the 
Central Park Reservoir, and for doing all 
other work in connection therewith, necessary 
to complete Section 16 0f the New Croton 
Aqueduct, as called for in the approved forms 
of contract and specifications. The bidders 
were as follows: Mathew Baird, $453,420; 

. M. Caldwell. $762,845; H. H. Brown, 
$516,988; W. E. Dean, $315,648,25; R. A. 
Malone, $552,790; John Cox & Co., $428,000; 
Ripley, Audrews & Co., $380,320. 


PIPESTONE, MiINN.—Allan Black, of St. 
Paul, Minn,, has been awarded the contract 
for the plumbing and steam.-heating in the 
Calumet House, in this city, for $5,coo. 


New York CitTy.—As no bids were re- 
ceived by James C. Bayles, President of the 
Health Department for dredging in Mott 
Haven Canal the matter has been handed over 
to the Department of Parks, which will ad- 
vertise for proposals for the work. 


FLUSHING, L. I.—The contract for con- 
structing an electric street railway between 
College Point and through this village has 
been awarded to ex-trustee Dennis Sulli- 
van, by Supervisor Joseph Dykes, President 
of the Flushing and College Point Street Rail- 
road Company. The road is to be about four 
miles in length, with steel rails and first-class 
furnishings, and the contract was awarded for 
$8,000 per mile. Work is to begin at once, 
and the specifications call for its completion 
by May 15. Electricity isto be the motive 
power. 


GOVERNMENT WORK. 


TOMPKINSVILLE, N. Y.—Abstract of bids 
received by Major D. P. Heap, U.S. A., 
Engineer Third Lighthouse District, February 
23, 1888, for all labor and material for com- 
pleting engine-house at Statue of Liberty, 
Bedloe’s Island, N. Y.: 

Morris Jacoby, 1542 Second Avenue, N. Y. 
City, $14,327.50; Frank Rinschler, Stapleton, 
N. Y., $£2,443; John H. Deeves & Brother, 
156 East One Hundred and Nineteenth Street, 
N. Y., $15,500; Robert Moore, West New 
Brighton, N. Y., $11,400; H. C. Livesey, 31 
& 33 Broadway, N. Y., $14,800; S. J. Me- 
Guire & Co., 170 Greene Street, N. Y., $12,- 
975; Linus Seeley, Woodfords, Me., $16,522; 
Francis H. Smith, 16 & 18 Exchange Place, 
N. Y., $15,800; John G. Vaughan, Stapleton, 
N. Y., $10,880; Fhilip Wolf, Stapleton, N.Y., 
$12,888; James Thompson, Kosebank, N. Ve 
$16,000; D. C. Weeks & Son, Moot Avenue 
and One Hundred and Sixty-third Street, 
N. Y., $18,435: E. D. Garnsey & Bro., 342 
East Thirty-fourth Street, N. Y., $17,500. 


PROVIDENCE, R. I.—The following bids 
for a fire-proof and burglar safe for the Col- 
lector’s Office were opened February 25 by the 
Supervising Architect of the Treasury De- 
partment: Barnes Safe and Lock Co., $900; 
L. H. Miller, $795; Farrell & Co., $792. 


CHARLESTON, S. C.—The following bids 
for a fire-proof safe, with a burglar-proof safe, 
for the post-ofhce were opened February 25 
by the Supervising Architect of the ‘Treasury 


| Department; Marrian Safe Co., $875; Mosler 


Brown & Co., $865; Farrell & Co., $718. 


TRENTON, N. J.—The following bids for a 
fire- proof safe, with a burglar-proof chest, for 
the post-office were opened February 25, by 
the Supervising Architect of the ‘Treasury De- 
partment 3jL. H. Miller, $235; Mosler, Brown 
& Co., $200; Farrell & Co. $150. 


WASHINGTON, D. C.—The following bids 
were opened March 1 at the Navy Depart- 
ment for 16-inch gun lathes: Group I, turn- 
ing and boring lathes for 16-inch B. L. R. 
jackets; group 2, turning and boring lathes 
for 16-inch B. L. R. jackets; group 3, turn- 
ing and boring lathes for 16-inch B. L. R. 
straps. 

Binsee & Houschild, Harrison, N. J., group 
3, 3 lathes, $45,000; 4 lathes, $56,000; 7 
lathes, $100,000. 

Niles Tool-Works, Hamilton, O., group 1, 
t lathe, $69,500; 2 lathes, $137,000; 3 lathes, 
$205,600; 4 lathes, $273,000: 5 lathes, $341,- 
ooo; 6 lathes, $406,800. Group 2, 1 lathe, 
$42,000; 2 lathes, $83,0c0; 3 lathes, $123,000. 
Group 3, 3 lathes, a, $78,000; b, $93,000; 4 
lathes, a, $103,000; b, $123,000; 7 lathes, a, 
$180,000; b, $215,000. 

Bement Miles & Co., Philadelphia, group 
I, r lathe, $71,000; 2 lathes, $139,500; 3 
lathes; $209.300; 4 lathes, $279,800; 5 lathes, 
$349,800; 6 lathes, $419,8co. Group 2, I 
lathe, $39,500; 2 lathes, $78,500; 3 lathes, 
€117,500. Group 3, 3 lathes, a, $81,000; b, 
¥96.000; 4 lathes, a, $135,000; b, $140,000; 
7 lathes, a, $189,009; b, $204,000. 

The Pond Machine ‘ool Co.; Plainfield, 
N.J., group 1,1 lathe, $70,000; 2 lathes, 
$139,000; 3 lathes, $207,800; 4 lathes, $276,- 
200; § lathes, $345,200; 6 lathes, $414,200; 
group 2, I lathe, $41,000; 2 lathes, $80,500; 
3 lathes, $120,500; group 3, 3 lathes, a, $76,- 
500; b, $91.500: 4 lathes, a, $101,700; b, 
$121,300; 7 lathes, a, $177,100; b, $211,300. 

Southwark Foundry and Machine Company, 
Philadelphia, group 1, 1 lathe, $101,959: 2 
lathes, €174,786; 3 lathes, $240,330; 4 lathes, 
$291,312; 5 lathes, $364.140; 6 lathes, $436,- 
g88. Group 2, 1 lathe, $63,646: 2 lathes, 
$109,108; 3 lathes, $136,383. Group 3, 3 
lathes, $77,200; 4 lathes, $93,576; 7 lathes, 
$163,758. 


Butlding [ntetligence. 


We solicit from each and every one of our readers infor- 
mation relatung to projected buildings in thetr lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

AUMBREVIATIONS.—é 5, brown stone; 4”, brick; dr st@, 
brick store ; 4s dwell, brown-stone dwelling; apart 
house, apat* nent-house: fem, tenement: e¢, each 
g, owner: a, architect: 4, builder: /+, frame. 


NEW YORK. 


East Houston, s e cor Allen st, I br dwell 
and store; cost, $25,000; 0, Henry Deyerberg; 
a, Fred Ebeling. 

27 Monroe, 1 br store and workshop; cost, 
$7,500; o, Ascher Weinstein; a, Henry Dud- 
ley. 

342-344 W 4oth st, 1 brick factory; cost, 
¢11,000; 0, John Morgan; a, Joseph M 
Dunn. 

217-219 E 7oth, 2 b s flats; cost, $18,000 
each; o, Samuel W Waldron; a, G A Schell- 
enger. 

3d av, necor 82d, 2 br flats; cost, corner 
bldg, $40.000; other, $20,000; 0, Frank E 
Wise; a, G A Schellenger. 

Washington av, ws, 250 n 18oth, 2 frame 
dwells: cost, $5,300 each; 0, Sereno D Bon- 
fils; a, Frank F Ward. 

S w cor Lincoln av and 134th, br ten; cost, 
$10,000; 0, Geo Shepherd; a, Jos M Dunn. 

143 to 153 Lincoln av, 6 br tens; cost, 
$45,000 all; o and a, as above. 

N s 143d, 350 w 7th av, br ten; cost, $9,500; 
o, Daniel Steiss; a, Bart Walther. 

N s 98th, 125 w 2d av, brten; cost, $14.000; 
o, Annie Fox; a, A B Ogden & Son, 

N s 133d, 100 e 6th av, 3 br flats; cost, 
#60,000 all; o, Harry, Hawks; a, John C 
Burne. 

Ns 145th, 425 e Willis av, br ten; cost, 
$9,000; 0. Thos Drescher; a, Geo A 
Bagge. 

S s Powell pl, nr Heath av, and on Heath 
av, nr Powell pl, to fr dwells; cost, $40,020 
all; o, Mary A Walker; a, F W Beall. 


ALTERATIONS—NEW YORK. 


8 W 28th, br dwell; cost, $16,000; 0, Robt 
Hoe; a, Chas W Rouney. 


293 to 297 Monroe. br factory; cost, $18,- 


000; o, Jac Henkell: a, J, Boekel & Sons. 
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BUILDING INTELLIGENce 


32 Nassau, br othice bldg; cost, ¢:; 
o, Mutual Life Ins Co: a, Chas W cy, 
48 Wall, br office bldg; cost, Sho: 
Bank of N Y; a, Stent, Dixon & De Sy. 
8 Union sq, br office bldg: cost, &5, 
Jos ¥ Chattellier; a, Ernest Greis. 
2 Union sq, br store; cost, $10,0:.- : 
Margaret Smith; a, W Wheeler Smitt 


BROOKLYN, 


Ss Jefferson, 100 e Knickerbocker ;, . 
tens, cost, $17,500 all; 0, Michael (ass~ 
J Van Dueser. 

S s McDonough, 25 e Lewis ay.- . 
dwells; cost, $108,000 all; 0, Jobs Po 
a, Amzi Hill. " 

Es Kingston av, 106 s Herkime.:» 
dwells; cost, $11,250 all; 0, Tiliy & [.. 
a, Amzi Hill. 

Secor Prospect st and Bushwick < ; 
dwells and stores; cost, $8,000 all: 5, ‘; 
Klein; a, H Voliweiler. 

Ns Linden st, 19 ft w Bushwick :: - 
dwell; cost, $49,500, all; 0,5 M Mei: 
F K Irving. 

Ne cor Bridge st, 25 ft n Fron <.: 
dwell; cost, $13,000, all; o, Hugh 0k 
a, John P Leo. 

Ss Greene av, 100 ft w Evergree: 
frame dwell; cost, $14,000 all: ¢ |: 
Menahan; a, Th Englehardt. 


Ss Koerum st, 200 ft w Lorime « 
frame dwell; cost, $18,000, all: o, G&: 
Grawer; a, Th Englehardt. 

Ss St. Marks ave, 15oft w Nostra... 
bk residence; cost, $10,000; 0, \\.- 
Waring; a, E G W Dietrick. 


Ss Floyd, 121 w Marcy ay, 3 fr tens: «- 
$17,000 all; o and a, same as above. 


BROOKLYN—ALTERATIONS 


1,143 Schenck st, bk factory: cos, :: 
o, P K Tenhart; a, Geo C Bishop. 


MISCELLANEOUS. 
LEXINGTON, VA.—A $60,000 cour 
is to be erected here by the Supers 
Rockbridge County. 


YOUNGSTOWN, O.—The directors J 
Pittsburg, Youngstown and Asbtau!: #: | 
road have decided to expend $130.00! 
in the way of improvements, including “ 
erection of a new passenger dei. © 
upon which will be cummenced soon. 


KANSAS CITY, MO.—S w Bouwlerir:.° 
Drip, 4 br stores; cost, $18,000; 0, 
Bros. 

107 bldgs costing less than 2,00. 


NEWPORT, R. I.—-Wetmore ay, vila *: 
mixture of tudor and gothic; cost,ore" # 
000: 0, Pierre Lorillard; a, Peabo : 
Stearns, Boston, Mass. 

Mrs Wm Gammell, of Provideat:.*- 
erect a vill on the cliffs. 






SPRINGFIELD, MASS.—Ingerso.! (= 
2 houses, br and wood, 2}-stone: | 
$8,000 to $10,000 each; o, J D2 AE 
McKnight; b, J D and WH Mchas 

WASHINGTON, D. C.—Cor 3¢ ane i 
ne, 3 3-Story br; cost, $10,500. 2 C 
Frost; a, same. | 

2000 and 2004 F st., 3 3-stort br Be | 
cost, $13,000; 0, Dr. Mrs. heernt!:4: 
McCartney. | 

Woodley Lane Road, 1 2st 3" 
bldg; cost, $30,000; 0, GG Hubbys + 
Allen & Kenway; b, Flanagan BIE 

17OI-1707 roth st 4 2-story * te 
cost, $16,000; 0, C A Lemar, 4 °°" 
Nalls. . 

526-536 roth st., s¢, 6 a-story br 
cost, $7,500; 0, W C Goodwin: a 3° 

1000-Tor0 G st, § 2-story br bie: co 
$7,500; a, WC C Goodwin; a, am 

79-85 K st, 4 2-story br bidgs; cos. 
000. 2 

1218-1220 F st, 6-story br bldg: 
$40,000; o, H Strong; 4 Bruce Gis): 
). McGregor, 

815-827 F st, 7 2-story br bidgs. 
$17,500; 0, Sixbury & Co. ‘ 

Ninety-one permits less than 1.0 
value during the month of February. 


BOSTON, MASS.—Sargeat, at HST 
wooden dwell; cost, $7,000; % Gens 
rish: a, Geo A Copeland; b, H Ae 
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PROPOSALS. 


(Cont.nued from page vii.) 





‘AVING.—Proposals are wanted at Kansas City, 
| ., uatil March 3x, for about eight miles ot spruce 
. Eoetnecr paving. Address City Clerk, Lang- 
th. 


. IE R.—Proposals are wanted at New York City 
i) March 6, for removing a part of Fier (pid) 36, 
rth Riv-r, aud the shed thereon, and for building a 
s wooden pier, near the foot of North Moore Street. 
dress the Department of Docks, Pier 1, North 
rer. 


.SYLUM.—Proposals are wanted at Viroqua, W1s., 
al March 8, for busiding the Vernon County Insane 
yluin, according to the plans and specifications. 
dress Thomas J. Shear, Secretary Building Com- 
uttee, 


‘EWERS.—Proposals are wanted at Greenbush, N. 
_ until March 8, tor the construction ot a system of 
7ers, according tospecifications, Address the Sewer 
mmiussioners. 


"OUNDATIONS.—Proposals are wanted at Mil- 
ukee, Wis., until March 9, for constructing the 
indation for the parent iee wore at the east end of 
: Su pe una Address the Board of Public 
orks. 


iCHOOL.—Proposals are wanted at Louisville, Ky., 
til March 5, for the construction of a school building. 
dress Curtin & Campbell, architects, Bullitt and 
un Streets, as above. 


SOURT-HOUSE.—Proposals are wanted at Union 
y, Tenn., until March 24, forerecting a court-nouse. 
‘dress W. H. Gardner, Chairman Building Commit- 


SOLLEGE.—Proposals are wanted at Winchester, 
s, uottl March ays for building the Kentucky Wes- 
‘an College, at Winchester, Ky., according to speci- 
ations, ete. Address Messrs. Crapsey & Brown, 
shitects, as above. 


PIPE. HYDRANTS, ETC.—Proposals are wanted 
Providence, R. 1., for 600 tons of 6-inch cast-iron 
ter pipe, 70 water-gates, 25 hydrants; also spec-al 
stings, taps, stops, l-ad, lead pipe, and such other 
iterial as may be required inthe laying of water and 
«er pipes during the current year. Address the 
ard of Pub.ic Works. 


SEWER CONST KUCTION.— Proposals are wanted 

Tittle Rock, Ark., until March 23, for constructing 
werage system and connecting waste-water p:pes, 
icers Quarters, with sewerace. Address W. A. 
mpson, First Lieutenant, Second Artillery, A. A. 
. M., as above. 


WATER-WORKS.—Proposals are wanted at Wash- 
gton, Mo., until April 2, for the construction ofa 
mplete system of water-works. Aodress N. H. 
_agebusch, Clerk of the Committee on Water-Works. 


LIGHT-HOUSE.—Proposals are wanted at Boston, 
ass., until March 20, tor furn:shing maternal and 
oor for the erection and delivery of the Deer island 
ght-House, Boston Harbor, and | ubec Narrows 
ght-House, Mame, Address W.S. Stanton, Major 

Engineers, U.S. A., Light-House Engineers, First 
id second Districts. 


METAL WORK.—Proposals are wanted at Boston, 
ass., until March 20, for furcishing the materials and 
bor of all kends for the completion ard delivery of 
e metal work of the Deer Island Light-House, Bos- 
n Harbor, and Luoec Nariows Light-House, Mane. 
ddress W. S, Stauton, Major of Engineers, U.S. A., 


ght-House Engineers, First and Second Districts, 
above. 


BRIDGE.—Propossls are wanted at Thomaston, 
a., untit March 20 for the erection of a bridge over 
_ -€Funt River. Address Joel Mathews, as above. 


_WATER-WORKS.—Proposals are wanted at Iron 
ountain, Mich., until April 2 for the construction of 
complete system of water-works. Address John T. 

_. mes, Chairman Water-Works Committee. 


+ WA'TER-WORKS.—Proposalsare wanted at Amer- 
us, Ga., for the construction of a system of water- 


orks. No date specified. Address V. B. Harrold, 
sabove. 


SEWERS.—Proposals are wanted at Fort Riley, 
- ann until March 13 for the construction of sewers 
| wording to specificatious, Address George E. 
7 ond , Assistant Quartermaster, U. 9. A. 


TORPEDO BOAT.—Proposals are wanted at Wash- 
x ron, D.C., until April 1, for the construction of a 
__;, manne torpedo boat. Address Wiiliam C. Whit- 
uty, Secretary of the Navy, as above. 


we ATER WORKS.—Proposals are wanted at La- 
ae Mich., until March rs, tor the construction of a 
© ay Rete system of water-works. The specifications 
ipe “We the following: About 5u,000 feet of water- 
Esp. From roto 4 inches in diameter; about 18,000 Ibs. 
chia <ial castings, 69 hydrants; 74 gates, from 10 to 4 
ack = in diameter; 74 gat’-boxes, one set of pumping 
a miery, of 1,500,000 xallons capacity per 24 hours; 


Mg <>r the laying ot said Xt . 
109 <3 ent Water Board. pipe. Address J.B. Moore, 


W 
<A “TER-WOR KS.—Proposals are wanted au Fer- 


ancl = waa, Fis, fn 
»fia.. (OF Asystem of water-works. N t 
Ch £4 aed. Address che Mayor for details. one 


WF 
ar & Antes pee TANK, — Proposals are 
Wes wa ght-iron tay fass.. until March 12, for erecting 


\ tank on Breed’s Island. 
« be ww cil, Chairman Boston WaterBoaa ere 


W : 
W © “TER SUPPLY.—Proposals are wanted at Jersey 


Ayr gy IN. . 
le eee sooth March 19, for furnishing a pure and 


- ply of water t : 

Loe 3 o Jersey City; water to be 
sate co eservoirs Nos. 2 and 3, on ‘Bergen Hill, 
that ron pipes Tes the High-service system of dis- 
uke, = bese eeY City, atan effective head in 
agkn wwrater level in Biewe of one hundred feet above 
wee wath the sbeciicere ce No. 2 and 3, in accord- 


‘lee 8c | Board of Pubhie Wort Address Martin Finck, 


c Works. 

-POSTo 
nt., for IEEICE—Proposals are wanted at Prescott, 
Gone Gobel eee @ pc st-office. Uxt.l March 8, 
\orkic= . » $¢cretary Department of Public 






PROPOSALS. 


8 a See a Se 

SCHOOL.—Proposals are wanted at Toledo, O., 
until March 16, tor the erection of a twelve-roon 
school house. Address the Board of Educaticn as 
above. 


WOODEN PIER.—Proposals are wanted at New 
York City, until Marchg for removing the existing 
pier atthe foot of Rivington Street, Kast River, and 
for preparing for and bu'lding a new wooden pter on 
the site of said pier; and for repairing the existing ertb 
bulkhead thereat. Address the Department of Docks, 
Pier A, N. R. 


FIRE-ALARM SYSTEM.—Proposals are wanted 
at Shreveport, La.. until March 22, for a fire-alarm 
system, alsu fire apparatus. Address A. S. Tooinbs, 

hief Engineer, F. D., as above. 


SCHOOL BUII.DINGS.—Proposals are wanted 
at Brooklyn, N. Y , unt | March 6, from_ masons, Car- 
penters, plumbers, tin roofers, iron stair builders, etc., 
for work aid matertals required in the construction of 
three buildings for the Board of Education. Address 
Willham Harkness, Chairman of School House Com- 
mittee. 


SCHOOL BUILDING.—Proposals are wanted at 
Elizabeth, N. J., unts] March rq. for the erection of a 
school hcuse in the Second Ward in accordance with 
the plans and specifications, which may be seen at the 
offic: of the Secretary of the Board, No. 124 Broad 
Street, as above. 





JETTY.—Proposals are wanted at Kansas City, 
Mo., until Marcn 7, for the construction of a jetty or 
reta.ning wall 4.400 feet long. Said jetty to be com- 
poced ot piles, matting, or willow fascines and rip-rap. 
Address J. I. Reynolds, President Riverside Improve- 
ment Company, as above. 


WATER PIPE.—Proposals are wanted at Cleve- 
land, O., until! March 6, for furnishing and delivering 
such quantity of cast-iron wat-r-pipe from 3 to 12 
inches 1n diameter, w'th the special castings that may 
be needed 10 laying the same, as may be required dur- 
ing the season of 1888. Address John Whitelaw, 
Water-Works Superintcudent and Engineer. 


STEAM-HEATING.—Proposals will be received 
by the School Trustees for the Nirth Ward, New 

ork City, atthe Hall of the Board of Education, No. 
146 Grand street, until Monday, March 5, for steam- 
heating apparatus tu be placcd in the Annex Building 
tor Grammar School No, 3, 1n Grove Street. 


FIRE-ALARM TEIEGRAPH.—Proposals are 
wanted at Mobile, Ala., until March 31, for furnishing, 
erecting, etc., a fire-alarm telegraph system, contain- 
ing 4o signal boxes, 9 engine-house gongs, 2 private 
gongs. 25 milesot wire and other apparatus to make 
the system complete. Address John F. Summersell, 
City Clerk. 


ELECTRIC FIRE-ALARM.— Proposals are 
wanted at Washington, D.C., until March 7, for the 
imtroduction of an electric fire-alarm call and police 
patrol system tuto the Treasury Building. Address 
C. 8. Eairchild, Secretary Treasury Department. 


ALTERATIUON.—Proposals are wanted at New 
York City. unts!|: March 8, tur the alteration of the 
Willard Parker Hospital, East Sixteenth Strect. Ad- 
dress James C. Bayles, President Health Department. 


SUPERSTRUCTURE.—Proposals are wanted at 
Minneapol's, Minn., until March 7, for constructing 
273 fect iron superstructure and tne necessary abut- 
ments and piers fur superstructure of the proposed 
bride over the Manitoba and ot. Louis railroads. Ad- 
dress Andrew Rinker, City Engineer, 


MISCELLANEOUS SUPPULIES.—Proposals are 
wanted at the U.S. Miltary Academy, West Point, 
N. Y., until March 10, tor supplying the Academy 
with building material. gas and stcam- fitting, printing 
and printing material, chemicals, chemical ana elec- 
trical apparatus, buoks and statronery, stone, lime, 
cement, etc., according to specifications. Address 
Charles W. Willams, Assistant Quartermaster, U. 5. 
A., Disbursing Officer. 


COURT-HOUSE ANNEX.—Proposals are wanted 
at West Chester, Pa., for the erection, etc., of an 
annex tothe court-house, to cost about $60,000. No 
date specified. Address the Chester County Commis- 
sioners. 


COURT-HOUSE AND JAIL.—Proposals are 
wanted at Wharton, Texas, until March 22, for the 
erection of a court-house and jal, tu cost $25,000 and 
$8 200 respectively. Address E. T. Herner as above. 


TRAP-ROCK STONE,ETC.—Proposa!s are wanted 
at New York City until March 7, tor turnishing and 
delivering, where required, broken trap-rock stone, 
trap-rock screenings and screened gravel of the quality 
known as Roa Hook Gravel along certain streets tn 
the I'wenty-third and Twenty-fourth Wards. Address 
the Department of Public Parks as above. 


IRON BRIDGE.—Propoxsals are wanted at Mon- 
treal, Canada, until Marcn 13, for a highway tron 
bridge of ninety-five feet total length, with a roadway 
of fourteen teet clear, with a capacity of ninety pounds 
tothe square toot. Address Josen Trudeau, Secre- 
tary of the municipality. 


STONE PIERS.—Proposals are wanted at Mon- 
treal, Canada, until March 13, for the construction of 
two stone piers fora bridge. Addrzss Joseph Trudeau, 
Secretary- Il reasurer, of the Municipa ity of the Parish 
of St. Joseph de Chambly, as above. 


LAKE TUNNEL —Proposals are wanted at Cleve- 
land, Y., unal March 24, for turnishing the material 
and for building a tunnel under Lake Eric, a distance 
of 9,200 feet, according to specifications. Address 

ee Superintendent and Engineer Water- 
orks. 


WATER-WORKS FURNISHINGS.—Proposals 
are wanted at St. Louis, Mo., until March 13, for 670 
ope gece cast-tron Coated water-pipes, about 35 tons 
of 36inch cast iron coated sprcial castings, and one 
36-inch check-vaive. Address Henry Flad, President 
Board ot Public Improvements, as above. 


WATER-CLOSET TOWERS. — Proposals are 
wanted at New York Citv until March 9, for the con 
struction of two water-c.oset towers at Bellevue Hos- 
pital. Addressthe Department of Public Charities 
and Correction, 66 Third Avenue. 
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___ PROPOSALS. 


Proposals for Building Sewers. 


Trenton, N. J., February 25 1888. 
HE Common Council of the City of Trenton, in 
the State of New Jersey, will receive, at their 
meetiag, to be he!d inthe City Hall of said city, oa 
‘| uesday, the twentieth day of March, A. D. 1888, at 
eight o'clock in the evening, sealed proposals for 
building in said city the following-named sewers : 

A main sewer with about two thousand feet of vitri- 
fied pipe of fifteen inches diameter, about two thou- 
sand feet of egg-shaped brick sewer from t’ 8°x2’ 6° to 
a’ 9x3’ 9°, about four hundrec feet of cast-iron pipe 
24° and 42° diameter, about five hundred fect of vitrie 
fied relief-pipe 12° and 15° diameter, and with fifteen 
mat.-holes and flushing-basins. 

Also a p pe-sewer about cight hundred feetin length, 
8° and 10° diameter, with two man-holes. 

Also a pipe-sewer about three thousand feet in 
length, 8" to 20° diameter, with nine man-holes and 
flushing-basins. 

Also a rain-water drain, to be an egg-shaped brick 
structure about thirty-three hundred feet in length, 
from 1’ 30°x2’ 9” to 4/0'x5’ o”, with thirteen mane 
holes and flusbing: basins, ai.d eighteen inlets. 

Also urain-water drain, to be an egg-shaped brick 
structure about one hundred and seventy-five feet in 
length and about 3’ 2°x4’ 9”. 

Plansand specifications,with a draft of the contract, 
and of the bonds required to be given, may be seen at 
the office of the Engineer, at No. 18 West State Street, 
Trenton, N. J., on and after March 6, 1888. 

Each proposal must be made on a blank form, which 
will be furmish-d by the City Clerk, and must be ac- 
companied with a satisfactory bond, with at least two 
sureties, in the sum of five hundred dollars, condi- 
tioned that if the proposal be accepted the persor or 
persons making it will execute the coctract required 
tu be executed, and furnish the bond required to be 
furnished within five days after the acceptance of the 
proposal, 

Separate proposals must be made for each of the 
ahove-mentioned sewers, but any person submitting 
proposa's for two or more sewers may stipulate thereon 
that he shall not be bound to execute any contract un- 
less all of the proposals made by him shall be accepted 
by the Common Council. 

The proposals must not be filed with any city official, 
but must be delivered by the bidder, or his agent, to 
the Common Council, at their meeting, above men- 
tioned, when the same shall be called for by the Presi- 
dent of the Common Counc'l. 

The Common Council reserves the right to reject 
any or all proposals. 

By order of the Common Council. Dated February 
23, 1388. W.W.L. PHILLIPS, 

14 Chairman Sanitary Committee. 








STREET WO RK.—Proposals are wanted at Albany, 
N. Y., until March 10, tor the grading of certain 
streets in the village of Woodhaven, Queens County, 
N.Y. Upward of 40,000 varas of excavationand filling 
required. Bidsto be mailed direct to owner, W. H. 
Pitkin, Albany, N.Y. 


FACTORY .—Proposals are wanted at Louisville, 
Ky., until March rs torthe erection of a wagon fac- 
tory. Address H. Wolters, architect, Courier Jour- 
nal Building, as above. 


TRUSS BRIDGE.—Proposals are wanted at Las 
Animas, Col., uctil! March 5, for the construction, etc., 
of a truss bridge over the Arkansas River, near Catlin, 
zoo teet. Address Buard of County Commissioners, 
Beat County, as above, 


GRANITE STONES. —Proposals are wanted at 
New York City until March 13 for furnishing granite 
stones for bulkhead or river wall. Address the De- 
partinent of Docks, Pier A., N. R. 


BUILDING.—Proposals are wanted at Mobile, 
Ala., untul March ro for building a Locktender’s 
house, at TJuskaloosa, Ala., according to spccifica- 
tions. Address A. N. Damreil, Major Corps of En- 
gineers, as above. 


BUILDING.—Proposals are wanted at St. Paul, 
Minn., for the removal of old buildings from premises 
excavating for new structure, and building cutb an 
retaining walls on the Pioneer Press Company’s prop- 
erty, on the north-east corner of Fourth and Robert 
Streets, St. Paul, Minn., according to plans and speci- 
fications prepared by S. 5. Beman, architect. Address 
ee architect at the above city, care of the Proneer 

ress. 


COURT-HOUSE.—Proposals are wanted at May- 
field, Ky., until March 29, for the erecton of a court- 
beUe ee McDonald Brothers, architects, Louis- 
ville, Ay. 


STREET LIGHTING.—Proposuls are wanted at 
Fort Wayne, Ind., for lighting the public streets, etc., 
with electricity. Address Mayor Muhler. 


COURT-HOUSE.—Proposals are wanted at Hunts- 
ville, 1 cote until March 21, for the erection of a court- 


pout: dress E. T. Heiner, architect, Houston, 
eX. 


BUILDING.—Proposals are wanted at Washing- 
ton, D.C., until March a7, for the construction of 
certain improvements to building No. 6, co be used as 
a hosptal, at the U. S. Navai Training Station 
Coaster’s. Harbor Island, Newport, R. 1. Address 
James Fulton, Paymaster-General, U.S. Army. 


BOILERS.—Proposals are wanted at Washington 
D.C.,until March 27, for the supply at the Navy 
Yard, Washington. D. é., of five boilers of the Bab- 
cock & Wilcox pattern. erected and complete in ail 
respects, including brick work, having an aggregate of 
1,040 horse power, the boilers to be arranged tn three 
pattehicns ate being ee boilers 1n two batteries and 
one single boiler, Address James Fulton, Paym 

Generai, U.S. Army. ? MUD neers 


COURT HOUSE.—Proposals are wanted at 
Georgetown, Tex., until April 16, forthe erection of 
acourt house- Address Doddson & Dudley, Archi. 
tects, Waco, Tex. 


WATER-WORKS FURNISHINGS. — Proposals 
are wanted at Providence, R. |, for furnishing foo 
tons 6-inch cast-‘ron water-pipes, 70 water-gates, 25 
hydrants, and such quantities of sp-cial castings. taps, 
stops, lead, lead pipe, ard other material as may be 
required in the laying of water and sewer pipes dunng 


the current year. Address Samuel M, Gray, City En- 
gineer. 





PROPOSALS. 


Louisville Water-W orks. 


TO CONTRACTORS. —scaled proposals, ad- 
dressed to the President gnd Directors of the Louis- 
ville Water Co., and endorsed ** Proposal for uilaioy 
Inlet and River Work,’’will be received at the cffice ot 
said company, 549 Third Street, Louisville, Ky., until 
12 o'clock M., of Monday, the second day of April, 
1888, and at that time will be opened and read in the 
presence of the bidders or their representatives. Bid- 
ders are required to state in their proposals, under oath, 
the names and residences of all the partics interested 
therein, whetner as individuals or business firms avd 
companies. Bidders are required, with each propcsal 
submitted, to enclose a certified check in the sum ol one 
thousand ($1,000) dollarsas a torfeit tothe Water Com- 
pany in case of a refusal for any reason to promptly 
enter into a@ Contract and bond on the part of any bid- 
der to whom the work may be awarded. Bids mut be 
made upon the accompanying dlank form,in the filling 
up of which the price must be stated both in wnitten 
words and figures. Any bid submitted otherwise will 
be declared informal and rejected. The person or 
persons to whom the contract may be awarded will be 
required to appear at the Water Company’s office, with 
acceptable bondsmen as sureties, and execute the con- 
tract within six days from the date of notification that 
the work has been awarded to him or them, and in 
case of failure or neglect so to do he cr they will be 
considered as having abandoned 3st,and as being in 
d+f{ault to the Louisville Water Company to the amount 
of the check deposited with the proposal as liqui- 
dated damages General plans and detailed arawings, 
with the specifications.cap be examined at the Water 
Company’s office. trom 9 A. M. to 5 P. M., until the day 
the bids are opencd. Not less than two bondsmen 
will be required from the party to whom the contract 
may be awarded, and the amount of the bond shall be 
$5,000, for which sum the bondsmen shall be jointly 
and severally liab.e, as a guarantee that the party 
entering into a curtract for the above work shali, 
within the t'me specified, fulfill the obligations of the 
contract. The sufficiency, solvency, character, and 
business standing of the bondsmen shal! be acceptable 
to the Water Company. The Water Company reserves 
the right to reject any or all proposals submitted. 
LOUISVILLE WATER CUMPANY, by Charles R 
Long, President. 


TO CONTRACTORS.—Scaled proposals, ad- | 
dressed to the Presidentand MPirectors of the Loutsville 
Water Company, aud endorsed ‘*Proyposa! for building 
Engine-House and Engines Foundations, will be re- 
ceived at the office of said company, 549 Ihird Street, 
Louisville, Kv., until 12 o’clock M., of Monday, the 
second day of April, 1888, and at that time will be 
opened and read in the presence of the bidders, or their 
representat'ves. B-dders are rc quired to state in their 
proposals, under oath, the names and residences of a’l 
tne parties interested therein, whether as individuals 
or business firms and companies. Kidders are re qu'red 
with each proposal submitted, tu enclose a certfied 
check 1m the sum of five thousand ($5,00c) dollars, as a 
forfeit to the Wat-r Company incase of a refusal for 
any reason to promptly enter into a contract and bond, 
on the part of any bidder to whom the work may be 
awarded. Bids must be made upon the accompanying 
blank form, in the filung up of which the price must be 
stated, both in written words and figures. Any bid 
submitted otherwise will be declared informal and re- 
jected. The person or persons to whom the contract 
may be awarded will be required to appear at the 
Water Company’s office, with acceptable bondsmen as 
sureties.and execute the contract within «1x days from 
the date of notification that the work has been awarded 
to hin or them: and 1n cas- of failure or neglect so to 
do, he or they will be considered as having abandoned 
it, andas being in defauit to the Lowsville Warer 
Company to the amount of the check deposited with 
the proposal, as hquidated damages. General Plans 
and detaij.ed drawings, with the specifications, can be 
examincd at the Water Company's office, from9 a. M. 
to 5p. M., util the day the bids are op- ned. Not less 
than four bondsmen will be required from the party to 
whom the contract may be awarded; and the amount 
ot the bond shall be $50,000, for which sum the bonds- 
men shall be jointlv and severally liable, as a guaran- 
tee that the party entering into a contract for the 
above work shall, within the tume specsficd, fulfill the 
obligat ons of the contract. The sufficiency, solvency, 
character, and business sianding of the bondsmen shall 
be acceptable to the Water Company. ‘lhe Water 
Company reserves the right to reject any or all pro- 
posals submitted. LOUISVILLE WATER COM- 
PANY, by Charies R. Long, President. 


LY 
TO BUILDERS OF PUMPING ENGINES 
—Sealed prc posals, addressed to the President and 
Directors of the Leutsville Water Company, and in- 
dorsed Proposal for Pumping Engine, will be received 
at the officeof the Lou sville Water Company, No. 
549 Third Street, Loursville, Ky., until 12 o'clock mM, 
of Monday, tne second day of April, 1888, aud at that 
time will be opened and read in the presence of the 
bidders, or their representat:ves, Bidders are required 
to state in the.r proposals, under oath, the names and 
res dencesof all the parties interested therein, whether 
as indiv-duals or business firms and companies. Bid- 
ders are required, with «ach pr ‘posal submitted, to en- 
close a certified check :n the sum of ten thousand 
($10,00c) dollars, as a forfe.t to the Water Company 
in case of a refusal for any reason to promptly enter 
into a contract and bond, on the part of any bidder 
to whom the work may be awarded. Bids must be 
made upon the accompanying blank form, in the fill- 
ing upof whicathe price must be stated, both in 
written words and figures. Any bid submitted other- 
wise will be declared informal and rejected. The per- 
son or persons to whom the co. tract may be awarded 
will be required to appear at the Water Company’s 
office, with acceptable bondsinen as sureties, and exe- 
cute the contract within six days from date of notifica- 
tion that the work has been awarded to him orthem; 
and in case of faiiure or nezlect so to do, he or they 
will be considered as having abandoned it, and as 
being tn default to the Lowsville Water Company to 
the amount ot the check deposited with the proposal, 
as liquidated damages. General plans and deta:led 
draw'ngs, with the specifications. can be examined at 
the Water Company’s office. from 9 A.M.tos Pr. M., 
until the day the bids are opened. Not less than five 
bondsmen will be required trom the party to whom the 
contract may be awarded; and the amount of the bond 
shall be $100,000, for which sum the bondsmen shall be 
jointly and severally hable, as a ,uarantee that the 
party entering into a contract for the above work 
shall, within the time spec'fied, fulfill the obligations 
of the contract. The sufficiency, solvency, character, 
and business staund:ng of bondsmen chail be acceptable 
to Oe ee oan an ibe Wate Company re- 
serves ther to reject any or all proposals submitted, 
LOUISVILLE WATER COMPANY, by Charles R 
Long, President. : 
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BUILDING INTELLIGENCE. 


‘Continued from page 223.) 


HARRISBURG, PA.—Nothing over $7,000 
to report. : 


PROVIDENCE, R. 1.— Worcester and 
Union, br stable; o, Billings Bros; a, Stone, 
Carpenter and Wilson; b, not let. 


10 bids costing less than $7,000. 


MNLOUGHTON, MICH.—The Michigan Min- 
ing Company will erect a $75,000 mining 
school here. 


MLLWAUKEE, WIS —N e cor Jefferson 
and Knapp, br dwell; cost, $12,000; 0, Ed- 
mund Burke; a, not selected; b, open. 


Cor Clark and r1th, br church; cost, $10, - 
000; 0, German Catholic Church, St. Jo- 
seph’s Parochial Territory; a, not selected. 


Cor Grove and Mitchells: br butcher 
shop; cost, $7,000; 0, Paul Noe; 0, A C 
Clas; b, open. 

296 Prospect av, br and st dwell: cost, 
$20,000; o, H M Benjamin; a, A C Clas; 
b, open. 

Cedar nr 28th, br dwell; cost, $10,000; 0, 
B H Eiring; a, A C Clas; b, open. 

15 bidgs less than $7,000. 


CHICAGO, TLL.—10§4-58 Wilcox av, 3 br 
dwells; cost, $10,000; o, TC Dymond; a, 
Cassel & Son; b, Hammond & Town. 

Oakenwald av, nr 43d st, br flats; cost, 
$14,000; o, Wm [lett and W J Taylor; a, 
Marston; b, Wm Ilett. 

286 Armitage av, br store and flats; cost, 
$10,000; o, A Delfosse; a, C O Ansen; b, 
A Delfosse & Son. 

227-29 Wabash av, br and stone panorama 
bldg; cost, $28,000: 0, Chicago Panopticon 
Co; a, Bauer & Hill; b, C & A Price. 

459-69 24th, br factory; cost, $10,000; 0, 
M Deneer; a, J A Thayne; b, C A Fox. 

46-5so N Halsted, br warehouse; cost, 
$16,000; o, Dennis H Hayes; a, J Speyer; 
b, BH Hayes. 

2222 State, br store and flats; cost, $ro,- 
000; 0, Peter Schneider; a, J Doerr; b, Geo 
Snyder. 

164 Townsend, br flats; cost, $10,000; 0, 
Olaf Selander; a, Jno Otter; b, Jno Wood- 
drum. 


2217 Dearborn, br flats; cost, $8,000; 0, 
W H Grimly; a, Jno Frank; b, M Hogan. 

606 Sedgwick, br store and flats; cost, 
$8,000; 0, Jno Schina; a, A F Boos; b, P 
Ebertshauser. 

19-25 Market, br addn to stores; cost, 
$30,000; 0, Eckhart & Swan; a, S V Ship- 
man; b, Barney & Rodatz. 

1195 Milwaukee av, br store and flats; 
cost; $12,000; 0, Nels Iianson; a, Wm 
Ohlhaber; b, H Bufer. 

47-49 Winthrop pl, 5r flats; cost, $10,000; 
o, J Gubbins; a, C W Palmer; b, J F Gub- 
bins. 

297-99 I.aughton, br store and flats; cost, 
$12,000; 0, Chas J Swanson; a, Ostling 
Bros; b, Prath & Weiterink. | 

1298-1302 W Madison, br store and flats 
cost, $15,000; 0, Isaac McTaskey; a, W H 
Drake; b, S Webb. 


83 buildings costing less than $7,000. 


NEWARK, N. J.—Plans for the new post- 
office building to be erected here are about 
completed. The edifice is to cost $350,000. 


ST. LOUIS, MO.—Morgan & Delmar avs, 2 
adj br dwell; cost, $8,000; 0, J M Carpen- 
ter; b, J McLane. 

Lasalle & Theresa, 3 2 story br dwells; 
cost, $8,000; 0, St Louis Stone Masons 
Assoc; b, sub let. iS 

12th and Russell av, a br convent; 
cost, $10,000; 0, Ursuline Convent; b, J 
Stander. 

1gth and Howard, 4 adj br dwell; cost, 
$10,000; o, Wm Kessler; b, J Schott. 

Jefferson and Geyer avs, br dwell; cost, 
$9,500; 0, J Grelle; b, Ubri & Son. 

17th and Franklin av, br laboratory; cost, 
$17,000; J Lumsden; b, J L Kuhnerty. 


Park and Jefferson avs, 3 adj br dwells; 
cost, $10,000; 0, P W Schneider; b, sub let. 


GENEVA, N. Y.—Nothing over $7,000 in 
value to report. 


TOLEDO, O.—A $200,000 hotel is to te ! 


erected here by J K Tillottson, 
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BALTIMORE, MD.—Beg cor Charles and 
Biddle, 3 3-story br and stone bldgs; cost 
$8,000; 0, Geo J Blake. 

Block bounded by Haubert, Decatur, ete., 
I 3-story factory; 0, Richard Sauer. 


Beg cor Gilmor and Franklin, 7 3-story 
bldgs; o, W M Warfeld. 


DETROIT, MICH.—Woodward av, brick 
stores and flats; cost, $60,000; 0, W H 
Stevens; a, M L Smith. 

Woodward av, br church; cost, $75,000; 
o, United Presbyterian; a, Hess & Rase- 
man. 


NEVADA, MO.— The Nevada Christian 
University will erect several buildings here, 
to cost a total of $100,000. 


WILLIAMSPORT, PA. — Nothing over | 


$7,000 in value to report this week. 


EAST ORANGE, N. J.—The trustees of 
the Grove Street Congregational Church 
will erect a new edifice to cost about $30,- 
ooo. Address as above for details. 


DARLINGTON, WIS.—The Chicago, Mil- 
waukee and St. Paul Railroad Company 
will erect a hansome passenger and freight 
depot here. 


ST. PAUL, MINN.—The Joseph Schlitz 
Brewing Company is preparing for the erec- 
tion of a building in this city, to cost from 
$100,000 to $150,000. 


| ee 


PHILADELPHIA, PA.—16th and Parrish, | 


3 story store and hall; b, J King. 
' Cedar, bet Terrace and Manayunk, 5 2 
story dwells; 0, Thos Hagerty. 


1.611 North Broad, 4 story dwell; b, 

Porter & Thomson. 
_ A new street, bet Hermit and Adam, 7 2 

story dwells; 0, Wilby & Mellondew. 

Terrace and Manayunk, 2 2 story dwells; 
o, James Harper. 

Terrace, Seville and East, 2 dwells; o, as 
above. 

117 8th, 4 story br store bldg; b, Ray & 
Riley. 

816-826 Market, 2 6 story br stores, 
46.8x263 feet; b, Benj Ketcham & Son. 

Orthodox, bet Washington and Mulberry, 
7 2 story dwells; o, Robert T Corson. 


Mulberry, bet Orthodox and Gillingham, | 


3 2 story dwells; o, as above. 
Washington, s e of Orthodox, 2 2 story 
dwells; o, as above. 


Orthodox and Mulberry, dwell and store; 
o, as ahove. 


Bloya, bet Chelton av and Mill; 4 2 story 
dwells; o, C F Bonsall. 

Federal, bet 24th and 2sth,5 2 story 
dwells; o, Guarantee Improvement Co. 

Ashmead, e of Wakefield, 4 2 story 
dwells; o, Wm West. 

American, ab Oxford, § story add to fac- 
tory, 27x120; b, Wm R Dougherty. 

Wister and Wakefild, stone church; b, 
John D Thomson. 

Almond and Brick, 5 2 story dwells; o, 
Charles Boyce. 

Manayunk av and Penn, 6 2 story dwells; 
o, Robert Boone. 

16th, bet Morris and Moore, 25 2 story 
dwells; b, John McConaghy. 


WORCESTER, MASS.—Burncoat, fr dwell; 
cost, $8,c00; o, F G Davis; a, A P Cutting; 
b, Urgel Jacques. 

Pleasant, br block; cost, $30,000; 0, Mrs 
R. Lamb; a, E Boyden & Son; b, not let. 


MILWAUKEE, WIS.—The Chicago and 
North-western Railroad Company has had 
plans made for a $300,000 depot to be 
erected in this city. Messrs. Cobb & Frost 
of Chicago, IIl., are the architects. 


APPLETON, WIS,—The Lawrence Uni- 
versity is to build a $25,000 addition to its 
bu.lding. 


LOWELL, MASS.—Nothing over $7,000 in 
value to report. 


GREENVILLE, MISS.—A hotel to accom- 
modate 100 guests is to be ereeted here. 
Address the Greenville Hotel Company. 


ne i ee rete 


mn a a es a eee = ee 


KANSAS CITY, MO.—It is reported that | 
the Mass Life Insurance Company will | 


| 


erect an office building here to cost $1,000,- 
OOu., 


| 





“STEAM” 


a valuable book 
) for every steam 
user and engi- 
neer, published 
for free DIS- 
TRIBUTION, 





Babcock & Wilcox Co., 


MANUFACTURERS OF 


WATER TUBE BOILERS, 


107 HOPE ST., GLASGOW. 


30 CORTLANDT ST., NEW YORK. 
Branch Offices : 
Boston. 65 Uliver St. Cuicaco. 64S. Caral St. 
PHILADELPHIA, 32 N. sth St. 
New OrLEANS, 57 Carondelet St. 
PITTSBURG, Room 64 Lewis Building. 
Havana, Cusa, 50 San Ignacio. 
San Framcisco, Hinckley, Spiers & Hayes, 
561 Mission St. 





ABENDROTH & ROOT’S 


IMPROVED 


! Water-lube Steam-Boiler- 


UR new boiler has successful demon- 
Strated its superiority by practical use 
We 


in our 


under most trying circumstances. 


have confidence, therefore, 


ability to meet the most exacting re- 
quirements, and invite a critical exam- 
ination of our new system of construc- 
tion by all who contemplate purchasing 
boilers 

ABENDROTH & ROOT MEG. CO. 


28 CLirF STREET, New York. 


Correspondence solicited. 


ARTLETT, HAYWARD &CO,, 


Manufacturers of HoT Water (High and Low Tem- 
perature) STEAM (High and Low Pressure) HEATING 
ArPARATUs. Furnishing Plan, Specifications and Super- 
intendence for the Heating and Ventilating of Public 
Buildings. 

Water- Heating a Specialty. 


Established 1816. BALTIMORE, MD. 








“THE THOMAS GIBSON COMPANY 

of Cincinnati, O., who were the hrst 
importers and manufacturers of sanitary fix- 
tures, have introduced a new closet, The Car- 
LISLE PEDESTAL, ‘‘ front outlet,” the distinct. 
ive features of it being SIMPLICITY, PERFEC1 
WASH, Scientific construction, and moderate 
cost. A handsome circular and price-list will 
be furnished ON APPLICATION, 


273 Walnut Street, 


64 & 66 Lodge Street, t CINCINNATI 





G£2.A SCHASTEY & (C0. 


Cabinet Makers and Decorators. 


Re XcErt IONAL facilities for the manu- 
facture of fine Architectural Cabinet 
Wood-Work and Interior Decorative 
Work from the designs of architects and 
our own artists. 
Aa inspection of our Warerooms 1s solicited. 


Broadway and 53d St., New York. 
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3,000 TO 4,500 GALLONS OF Wats 
|’ (PER HOUR) BY HAND Powik 
' LAND’S PATENT DIAPHRACY 
FRICTIONLES 
PUMP, 


Cheap, durable, afz-; 
adapted for brik ic. 
foundation excaratas,y, 
ers, and all plecs i 
water isto be raised c-4. 
Ing sand, mud, ete 
faction guaranteed, 


Union Hardzar: 
Torrington, Ci 
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THE 
| Horn, Brannen & Forsyth (: 
Manufacturers of 
GAS FIXTURES, ELECTROLIER*: 
ART BRASS WORK. 


427-33 North Broad St., PHILADELPHIa }: 


MADDOCK'’S No. 2 FRONT-OUTIE 
Washout Water-Cio 
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Mappock & Sw: 
Manufacturers of 


PLUMBING anpb SANITARY 
lsarthenware, 


AND SPECIALTIES IN PLUMBING APPLIANE: 


Potteries: Office and Wane 
Trenton, N. J. 273 Peart Staasi, *. 


W. W. PERRINE. Manage. 


~Water-Works Instrument 


. 


THOMAS 


CrosBy STRAM-ENGINE TSDICATOR. 
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Crossy STEAM-GAGE & VALVE (0. 


MANUFACTURERS OF 
Pressure and Vacuum Gages, Clocks, and Cosi 
Pop Safety-Valves and Water-Relit/ Veit. 
and all instruments incidental to use of steam orf!" 
95 & 97 Oxiver STRest, BOSTON. 
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E desire to draw the attention of Engineers, Municipal Avthorities, etc., tv :h 
advantages of the SHONE HyYDRO-PNEUMATIC SEWERAGE SYSTEN. 


By the 


introduction of Pneumatic Ejectors any required gradient can be given to the small 
Pipe sewers necessary. The velocity of flow renders the sewers self-cleansing. The 
sewage is carried away while fresh, and there is, consequently, no generation © 
sewage-gas. The Ejectors are absolutely automatic, and any number may be 
worked from one compressed-air station, situated at any distance therefrom. We 
invite application for the fullest particulars. 

. HUGHES & LANCASTER, 


Sole Manufacturers, 


CHESTER, £4 


Applications to be addressed to The Shone Hydro-Pneumatic Sewerage and Water Supply Compaty. ' 


Commerce Building, Chicago, III. 
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THE NEXT CENSUS. 


ALTHOUGH more than two years must elapse 
before the eleventh decennial census of the 
United States will be taken, it is none too soon 
to begin to give careful consideration to this sub- 
ject. A bill has already been introduced:in the 
House of Representatives by Mr. S. S. Cox to 
provide for the taking of this census, and the Su- 
perintendent of the last census, General Francis 
A. Walker, has published a paper on the subject 
in the Quarterly Journal of Economics for Janu- 
ary of this year. 

There has been a good deal of dissatisfaction 
with the methods and results of the census of 
1880, due mainly to the great delays in the pub- 
lication of the final reports, which delays, as 
General Walker explains, were due to the finan- 
cial embarrassments of the census office owing 
to the fact that the cost of the work had been 
much underestimated. ‘There were other rea- 
sons, it is true, but this was the main one. 

The actual cost of the tenth census was not 


excessive, but it was met by aseriesof deficiency ° 


appropriations, which gave rise to the feeling 
that there must have been extravagance or mis- 
management. 

It is very certain that Congress will not author- 
ize for the next census such special reports and 
semi-Statistical investigations as formed a large 
part of the last one, and the interesting question 
is, How far and in what direction should the re- 
duction be attempted? ‘The bill introduced by 
Mr. Cox provides that the schedules of inquiry 
shall be the same as those used in the last census, 
with such modifications as the Secretary of the 
Interior may approve, thus giving the Secretary 
full discretion as to the inquiries which are to be 
made. Authority is given for the employment 
of experts and special agents to collect manu- 
facturing and social statistics, but this 1s not 
compulsory, so that if this bill becomes a law the 
Secretary of the Interior will have full powers to 
collect data of any kind, subject only to the lim- 
itation that the total cost of the work, exclusive 
of printing and engraving, shall not exceed six 
millions of dollars. This sum is probably ample. 
The cost of the last census, excluding printing 
and engraving, was $4,853,350, but the work was 
not allcompleted. Had all the compilations and 
reports been prepared which were intended, it 
would probably have cost a little over five mil- 
lions of dollars 

General Walker seems to be of the opinion 
that the work of the next census should be de- 
voted exclusively to population statistics and to 
those of agriculture, and to be very doubtful as 
to whether it is worth while to attempt to 
collect mortality statistics by census agencies. 

It is very true that the reports of deaths col- 
lected by the census are incomplete, and that 
as to the causes of death they are inaccurate; 
nevertheless, we think that they do give val- 
uable data, and that, for the next census, at 
least, it would be very unwise to omit these 
schedules. 

If Congress should see fit to authorize the or- 
ganization of a permanent census bureau it 
would perhaps be better to have the statistics of 
machinery, railroads, municipal improvements, 
etc., collected at another time than that fixed 
for the enumeration of population, although 
even then there are great advantages in taking 
the day on which the population count is made 


as the centre of the statistical yee for such sub- | 
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jects. Meantime we think Mr. Cox has done 
wisely in leaving these matters to be settled by 
the Secretary of the Interior and the Superintend- 
ent of the Census, and it is to be hoped that his 
bill will be enacted without material change. 


THE POLLUTION OF STREAMS. 


THE paper by Mr. Hering, which we print on 
another page of this number of the paper, fairly 
sums up the empirical rules which at present 
would influence an engineer in forming an opin- 
10n as to whether a given stream is or is not so 
polluted as to make it necessary to take steps 
for its improvement. The first and main con- 
sideration is as to whether the stream ts or is not 
used as a sourceof drinking-water supply. If it 
is to be so used, it 1s certain that our present 
knowledge as to the limit of sewage impurity 
which may be considered permissible is very 
vague and wanting in scientific precision, and 
that there is much need of a series of careful 
observations on the effect of time and distance 
of stream-flow on diluted sewage, and especially 
on such pathogenic bacteria as the sewage of a 
community is liable to contain. The action of 
the ordinary bacteria of a sewage effluent 1s not 
harmful, but beneficial, and it is probable that 
there are other forms of bacteria, not contained 
in large numbers in ordinary sewage, but which 
are specially valuable as purifiers of such mate- 
rial and which exist in great abundance in those 
soils in which oxidation and nitrification are 
rapidly produced. 

It is quite possible that these oxidizing bacteria 
might be cultivated in large quantities and added 
to sewage, but to enable them to flourish and do 
their work it 1s necessary that they should have 
a large supply of oxygen. This they have in 
soils which are not allowed to become too moist, 
but they do not have it in water, unless by agita- 
tion or in some other way air ismingled with the 
water. 

Even with our present imperfect knowledge 
there is one fact which is tolerably clear, and 
that is that any stream of small or moderate size 
which lies in the midst of a populous and grow- 
ing district is polluted, and will probably be- 
come more polluted, that this process 1s one of 
gradual increase, and that while we may not be 
able to predict a definite time in which it will 
become a nuisance or dangerous to health, we 
can see that it will become so sooner or later—as, 
for example, Mr. Hering states such will be the 
case with the Schuylkill. 

The experiments now going on under 
the direction of the State Board of Health of 
Massachusetts to obtain a continuous series of 
chemical and biological analyses of samples 
taken from different points of polluted streams 
will probably give results of much value from 
the point of view in which Mr. Hering considers 
the question, and it is a pity that a correspond- 
ing series of analyses could not be obtained for 
the Chicago River. 

In commending Mr. Hering’s paper to the 
attention of our readers we would only add that 
while it is very desirable to know what is the 
maximum proportion of sewage pollution per- 
missible, it is good practice to secure the mini- 
mum proportion of pollution that can be ob- 
tained. 


THE 
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DAY'S WORK VERSUS CONTRACT WORK. 


Ciry ENGINEER RINKER, of Minneapolis, Minn., has 
submitted to the City Council a statement showing the 
cost of laying water-pipe during the year 1887 by contract 
and by day labor. The City Engineer makes a strong 
showing for letting by contract. The comparisons were 
made upon the lines for which proposals were received 
and that were laid by day’s work. Allowing the city the 
same price for setting hydrants, valves, and for rock exca- 
vation as the specifications allowed the contractor for the 
same work, the cost of lumber and tools being estimated 
by deducting the amount on hand, as per inventory of the 
supervisor of water-works, from the actual amount pur- 
chased, the comparisons are as follows : 

Cost of day labor, 159,570 lineal feet, at an average per 
foot of 47.03 cents, $75,038.31 ; salary of three timekeep- 
ers and one roundsman, $1,308.06; total, $76,346.37. 
Cost, if done by contract, as per proposals received, 
159,570 lineal feet, averaging 31.12 cents per foot 
$51,259; salary of eleven inspectors that would have been, 
required if done by contract, 1,517 days at $3 per day, 





HOUSE OF £. M. HUNTINGTON, JAMAICA PIAIN, MASS.—W. R. EMERSON, 


$4,557; total, $55,810. Difference of cost of day labo 
over contract, $20,536.37. 

The above comparison is of interest, but would have 
been of more value had it been made between two similar 
pieces of work done under like circumstances by contract 
and by the day, respectively. The relative economy of 
the two systems depends on circumstances which vary in 
different places, and while every record of actual experi- 
ence is of value, it will probably never be safe to say 


that either system is always preferable. 





THE EFFECT OF COMPETITION IN SUPPLY- 
ING GAS IN YONKERS. 


A RELIABLE correspondent in Yonkers writes us as fol- 
lows : 

‘‘ The citizens of Yonkers, N. Y., are suffering from an 
aggravated case of ‘Trust.’ The old gas company for 
several years furnished good gas ata pretty high price. 
A new company entered the field and competition lowered 
the prices, but the gas was still good. Not long agoa 
third company was formed and then all three were united 
under the title of ‘The United Gas Improvement Com- 
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pany,’ the officers of both companies were given positions, 
the price of gas was raised 30 per cent., and a series of 
experiments begun in making gas of the worst possible 
illuminating power. The unanimous testimony of con- 
sumers is that it is necessary to burn nearly double the 
amount of gas that they did formerly to produce a light at 
all possible to read or work by, and the amount of soot 
given off by the combustion is enormous and very annoy- 
ing. There is no redress for this swindle, for the propri- 
etors of the Trust are in Philadelphia and the local officials 
can only shrug their shoulders and say, in reply to com- 
plaints of ‘ poor gas,’ that the tests show the gas to be very 
«rich,’ and it ought to give good light.” 


A MODEL ARCHITECTURAL COMPETITION. 


THE generosity of the advertisers of architectural com- 
petitions becomes more and more embarrassing. Accord- 
ing to the London Builder the latest development in this 
method of making use of the profession is in a recent ad- 
vertisement fora design for an Armada Tercentenary 


Memorial to be erected on the Iloe, at Plymouth, fo 
which the committee ‘‘are prepared to receive gratuitous 
designs.” Many people in this world ‘* are prepared to 
receive” anything they can get gratuitously, but they do 
not all state the fact in so candid a manner. 





™ 


Nevertheless the Building News says there were a large ° 


number of ‘‘gratuitous"’ competitors of whose designs 
that of Mr. Herbert A. Gribble was chosen. It is a dig- 
nified and original composition consisting of a boldly- 
treated pedestal surmounted by an heroic statue of 
Britannia, standing in an attitude of defence, with the 
British lion by her side. Medallion portraits of Sir Francis 
Drake and other Armada worthies are placed on the four 
faces of the monument, and sitting at its base are two 
large symbolic figures representative of Naval Warfare and 
Navigation, sitting one on either side. The inscription, 
‘* He blew with His winds and they were scattered,” is 
carved along the frieze over a bas-relief panel, representa- 
tive of the Armada. At the base are cannon-balls and 
anchors. 


Tas Te 
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THE ARCHITECTURAL LEAGUE. 


THE Architectural League held its regular monthly 
meeting at Morello’s, 4 West Twenty-ninth Street, on the 
evening of the 6th inst., with the President in the chair 
Some fifty members were present, who enjoyed a mo 
interesting and entertaining paper on ‘‘ Houses on the 
Bosphorus,” read by Mr. A. D. F. Hamlin, and illus. 
rated by the aid of a stereopticon. 


LONDON CORRESPONDENCE. 

THE prospects of a repeal, either in part or whole, of the 
stringent clauses of the Electric-Lighting Act of 1882 js 
creating interest and consequent business stir in light. 
ing circles. The latest instance is the floating of the 
House-to-House Electric-Light Company. This com. 
pany proposes to establish central stations for the genera. 
tion and distribution of electricity for lighting purposes. The 
probability of increasing business is advanced on the re. 
turns of the Brighton Electric-Light Company, the pro. 
moters stating that the consumption of electricity x 
Brighton in December, 1887 was 6,372 units, as against 
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3,175 in December, 1886, while the quarter ending De- 
cember 31, 1887 totalled 15,757 units, as against 8,795 
units in the corresponding quarter 1886. The prospectus 
frankly recognizes the fact that the light will be more ex- 
pensive than gas, but points out the per contra of absence 
of damage by noxious fumes. 


AN exhibition of motors and addenda, for use in handi- 
crafts, will be held in Munich from August 1 to October 
15 next. Exhibits will bein two classes : (1) Prime movers; 
(2) machine tools and other mechanical appliances. Heavy 
machinery will only be admitted in the form of models. 
This embraces apparently motors exceeding 3-horse-power. 
The exhibition is being organized by the Allgemein- 
Gewerbeverein, and applications for space must be made 
not later than March f to the directors. 


OUR ARCHITECTURAI. ILLUSTRATIONS. 
ENTRANCK, EMMERTON HOUSE, SALEM, MASS. —ARTHUR 
LITTLE, BOSTON, ARCHITECT. 





HOUSE OF E. M. HUNTINGTON, JAMAICA PLAIN, MASS.—— 
W. R. EMERSON, ARCHITECT. 
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A HIGHWAY BRIDGE FLOOR SYSTEM. 
THE City Bridge of Fort Wayne, Ind., for which the 


Massillon Bridge Company, of Massillon, O., are the con- / 


tractors, is being built from designs prepared by the! 
engineer of the Bridge Company. 

A total distributed load of 100 pounds per square foot 
on the entire floor, and a concentrated load equal to 
the weight of a Porter & Aveling road-roller, at any 
point of roadway; was assumed, and sections determined 
in accordance. It is an ordinary double-intersection 
Whipple truss bridge, with 17-foot panels. It has two 
5-foot sidewalks, and a 26-foot roadway carrying one street- 
car track. 

The floor system, by its extreme rigidity, well distributes 
the concentrated loads and prevents shocks and vibra- 
tions. 

The roadway is of 3-inch oak plank, laid transversely 
on 3x4-inch oak joist, spaced about 16 inches in the clear, 
on 5-inch transverse rolled-steel heams, which are 27 
inches apart on longitudinal plate-girder stringers, 24 
inches deep and 8 feet apart at centre, and 18 inches deep 
and 9g feet apart at the sides. The floor girders are 3 feet 
deep, with reinforced top chord. The sidewalk is of 2%4- 
inch oak plank, laid crosswise on three longitudinal rolled 
iron stringers, 7 inches deep, a centre beam of 18 pounds 
per foot, with 1014-pound channels at sides. These rest on 
the 5-inch steel transverse roadway beams, which project 
cantileverwise beyond the side longitudinal stringers, and 
are supported at the truss-posts by angle-iron braces. 

Both floor-girders and stringers have thoroughly riveted 
web connections, and the truss-posts are reinforced by trans- 
verse webs and brought down tothe bottom of floor-girders, 
a portion of the web of which is removed to admit lower 
chord-pin. The lateral _rods are double and secured by 
pins through connecting plates across foot of posts, thus 
transmitting their strain in the direct lines of lower chords 
of trusses and floor-girders and avoiding flexure of post 
or twisting of floor-beam. The chord-pin is omitted in 
plan for sake of clearness. 
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EXPANSION OF PORTLAND CEMENT AFTER 


SETTING. 


MUCH attention is being devoted to the several failures 
of Portland cement concrete at Aberdeen, Maryport, 
and elsewhere, and the analyst has been busy on the sub- 
ject. The London Engineer states that the presence of an 
excessive quantity of magnesia seems to be a chief cause 
of the expansion by absorption of water, and consequent 
failure of concrete work after more or less considerable 
lapse of time. Mr. Harrison Hayter mentioned several 
cases of failure in a discussion at the Institute of Civil 
Engineers last November. In one case a wall 35 feet in 
height had been lifted two and a half inches, and in all 
cases a white substance of the consistency of cream was 
seen in the concrete. An analysis showed that it contained 
80 per cent. of magnesia hydrate, consisting of about two- 
thirds magnesian oxide and about one third water. Mr. 
Hayter recommends the use of cement of a lower tensile 
strength than is usual, and a chemical as well as a mechan- 
ical test. The action of magnesia has been long known, 
and more than about two per cent. considered a dangerous 
quantity, so that it seems curious if magnesia is the cause 
of the failures that an excessive quantity has been allowed 
to enter into the composition of recent cements. Accord- 
ing to the English experiments on Portland cement, re- 
published in a report of the committee of the American 
Society of Engineers, on compression of cements, etc., the 
expansion in a mixture of I cement and 3 sand, contaitling 
2 per cent. of magnesia, was about one-twentieth of 1 per 
cent., and fora s5 per cent. mixture about 4 percent. 
The matter is of the greatest importance, especially when 
we consider the possible effect of expansions of the kind 
on the foundations of large bridge piers; and although 
nothing yet indicates any general cause other than the 
presence of magnesia, we learn that some chemists are 
busy on the subject and will probably soon publish the 
results of their inquiries. 


A BELGIAN syndicate is said to have obtained a conces- 
sion from the Shah of Persia, and to be preparing plans to 
build a railroad from Teheran to the Holy City. 
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A METEORIC FURROW. 


On the 25th of October, 1887, about 9 P. M., a bright, 
white globular body, about half the size of the full moon, 
and leaving a long train of sparks, was visible in the sky 
at Tayninh, in Cochin China, for about thirty seconds, 
moving from west to east. Some days later a letter was 
received by the Governor of the Province from the Chief 
of the district of Treisin-Hoa, stating that at the above- 
mentioned time, after considerable rain and thunder, 
an unknown animal had stopped there in his flight, 
ploughed up the ground for a distance stated, and disap- 
peared in the sky. 

On November 3, R. P. Boutier, an Apostolic mission- 
ary, and M. De Larmey, captain of marine artillery, visi- 
ted the spot and found a vast hole about 32m. long, 6m. 
wide and 2m. deep, somewhat in the shape of an 
elongated pear, with two wings. The soil was very moist 
and thickly matted with roots and turf, and seemed on one 
side to have sustained great pressure. The ground was 
roughly torn, and towards the end the earth had been 
thrown a long distance. .The furrow indicated the pas- 
sage of the aerolite from west to east. The bottom of the 
furrow had a uniform unbroken surface, and no traces of 
a foreign body could be found in the vicinity. All the 
circumstances indicated that a meteor had just touched 
the earth and richochetted; atheory which is confirmed 
by MM. Besset and Benout, Secretary of tbe Arrondis- 
sement and artillery officer respectively, who observed it 
at points 5 kilometres apart, and heard two noises, a sharp 
report, followed bya rumbling sound, which artillerymen 
say is characteristic of a richochetting shot when it strikes 
and leaves the ground. 

The Chronique Industrielle, from which this account is 
taken, states that upon these observations and the meas- 
urements of the furrow some very ingenious estimates 
have been founded, which give the aerolite a length of 
32m., maximum diameter of 8m., volume of 579 cu. m., 


and weight of 2,895 tons; velocity of impact 2,000m. 
per second ; angle of incidence, 10 degrees ; velocity after 
deflection, nearly 2,000m , angle of deflection, 34 de- 
grees ; amplitude ‘of ricochet, 1,040 kilometres, which 
would bring it tothe middle of the China Sea. 
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NOTES ON THE POLLUTION OF STREAMS.* 


THE proposition of permanently discharging the sewage 
of Chicago into the Desplaines and Illinois Rivers re- 
cently gave me an occasion to inquire somewhat closely 
into the existing facts concerning the supposed seif-purifi- 
cation of polluted streams. Owing to circumstances this 
inquiry is not, and may not, for the present, be completed. 
While I therefore regret that I cannot give you a paper on 
the subject, I believe that a few data and some inferences 
may perhaps interest you at this time and perhaps be of 
some value, in view of the importance the subject is gain- 
ing in many parts of our country. The Ohio River Valley 
will soon require serious attention. Its numerous cities, 
some of them quite populous, discharge their sewage into 
and take their water.supply from the same source. Typhoid 
fever is unusually prevalent in the valley. Likewise, the 
Schuylkill River furnishes a number of small cities and 
finally Philadelphia with water, after receiving above the 
latter city the water-closet drainage from 27,000 persons 
and the wash--water drainage from 85,000 persons.+ Here 
also the death-rate from typhoid fever is high. Anda 
large number of other streams are beginning to cause 
trouble from similar conditions, though perhaps of less 
magnitude than those mentioned. 

Evidently, it is becoming a pressing question to know 
with greater certainty just how far we may safely carry 
this system of pollution or whether we must entirely aban- 
don it. Much work will vet have to be done and many 
investigations will have to be made before the subject is 
cleared up, in a way that will allow of a treatment which is 
just to both those who must have drainage and to those 
who, residing further down on the samestream, must have 
potable water. 

In discussing the question of waiter poilution and the 
setting up of a standard of purity, or of a minimum pro- 
portion of sewage, or perhaps of the necessity for its entire 
exclusion, a distinction must be drawn at the outset. The 
problem must be viewed very differently when the sewage- 
polluted water is to be used for potable purposes, or when, 
as often occurs, it is simply to be inoffensive, not destruc- 
tive to fish, nor objectionable to manufacturing interests 
and to the residents along its course. 

With reference to the first case, we have a large number 
of observations, data, and opinions, yet withal they are 
insufficient to give a positive answer to the selection of a 
water-supply inevery case. The engineer whois employed 
to advise on the selection is sometimes confronted with 
great difficulties from the want of reliable evidence regard- 
ing the real danger from pollucion. Is he to reject a pal- 
atable water and perhaps by far the most economical 
source of supply because 50 or 100 miles above another 


community discharges some sewage into it? Is he to be 


governed at all by the degree of dilution it has received 
and by the number of days or weeks since the polluted 
water has had a chance, during its flow, to convert the 
sewage matter into organic compounds? And is he to 
consider the aeration of astream as effecting the gradual 
destruction of disease germs in the same measure as it 
effects the destruction of the dead organic matter ? 

Before engineers can receive definite answers to these 
and other questions from the medical and allied profes- 
sions, they must, inorder to help their clients, continue to 
say as follows: We know, as for instance in the case of 
Plymouth, Pa., that clear and tasteless water from a mount- 
ain brook may cause an epidemic of typhoid fever by being 
used for drinking purposes within a few miles of the point 
where the dejecta of a single patient entered the stream. 
We do not know the conditions under which the dangerous 
germs may be deprived of their vitality in a living stream. 
We, therefore, assume, for want of further evidence, that 
in water, previously polluted, but through dilution or other 
cause containining a minimum quantity of organic matter 
and a maximum of dissolved oxygen, the danger from the 
pathogenic germ gradually vanishes. And to be reason- 
ably safe, we further assume that potable water must not 
only be of good quality chemically speaking, but that 
before being used it must have run inthe stream for a con- 
siderable distance, depending upon circumstances, after it 
has been even slightly polluted by sewage matter, whether 
detectable by chemical analysis or not. 

In an investigation of the projects for a new water-sup- 
ply for the city of Philadelphia, which was undertaken a 
few years ago, the chemical work was supplemented by a 
survey of 450 square miles of water-shed, showing the 
location of every farm-house, building, manufactory or 
other possible sources of pollution in their relation to the 
water-courses. In this way the actual and possible pollu- 
tion could be readily determined as well as the practical 
ways of preventing it in each case, Such surveys, which 
in asmaller way have often been undertaken, I consider 
invaluable to the discussion of water-supplies likely to 
suffer from sewage discharge, and the results should natu- 
rally have a far greater weight than those of the chemical 
analysis of the water at the foot of the drainage area. 


The present researches in bacteriology will no doubt | 
soon throw an abundance of light on this question, and / 
the engineer is anxiously awaiting the results, in order that / 


he may solve the practical problems in the selection of a, 
water-supply, if possible with a degree of certainty and 
safety approaching that which he secures when dealing: 
solely with the laws of mechanics. 

The second case I referred to concerns polluted water sof 
to be used for potable purposes, perhaps because it is alto-. 





* Read at the Annual Meeting of the American Public Health 
Association, at Memphis, November ro, 1887, by Rudolph Hering, 
CE. 


+ See Report Pailadelphia Water Department, 1885S. 






gether impracticable to preserve a high standard of purity 
or because better sources fora domestic supply are available. 
The Desplaines and Illinois Rivers, for instance, receive the 
sewage of Chicago and other towns, and no drinking-water 
is obtained from the same, except some at Peoria, 160 
miles below the main sources of pollution. The Black- 
stone River in Massachusetts also serves as a sewer and 
will probably always continue to do so, and the Schuylkill 
River in Pennsylvania will, I believe, likewise have to be 
entirely abandoned to drain the cities and manufactories 
of the valley. 

There area number of other streams in our country 
which will have to perform this duty, and if there are other 
and better sources for a city’s supply, it cannot reasonably 
be objected to on economical grounds. 

The question then arises, how much sewage should be 
permitted in such a case? In other words, what is the 
proper standard of purity to satisfy the various interests ? 
This is the subject on which I endeavored to get some 
light in the Chicago investigations, but, as I said, the 
data are not complete. 

The first point to settle isa proper measure for the per- 
missible pollution, This is best assumed as being the 
quantity of water which can safely receive the drainage 
from a unit of population ; in other words, the least num- 
ber of cubic feet of water per minute which should flow 
down the stream for, say, every 1.000 persons draining 
into the same. 

By using this measure we eliminate the difficulties aris- 
ing from a varying quantity of water consumption and di- 
lution of sewage before reaching the stream. In England 
the quantity of sewage ranges froin 30 to 60 gallons per 
head ; in America from 50 to 150 gallons per head. But 
the quantity of refuse per inhabitant does not vary much. 
Where factories discharge considerable waste matter of a 
particular kind, or where large slaughtering establish- 
ments drain into the rivers, some additional allowance 
for them may be required, but otherwise the amount of 
waste matter per inhabitant will be pretty constant, and 
therefore convenient as a measure. 

The problem then is, how much running water must we 
have to dilute the sewage from every 1,000 persons in or- 
der to make it inoffensive, not objectionable to manufac- 
turing interests, nor destructive to fish? 

The standard for inoffensiveness must of necessity be 
one of personal judgment. and can only be approximate. 
The admissible sewage pollution of water used for manu- 
facturing purposes depends on the particular industry, 
some mills requiring a much higher standard than others, 
and, unless in any particular case the nature of the indus- 
try is a governing element, we are again obliged to resort 
to personal judgment as to what isa fairly clean water 
for average cases. A Standard of pollution which, thirdly, 
will prevent the destruction of fish depends on the partic- 
ular species which it is desired to retain. Yet, as we find 
fish living in sewage-polluted water, which is sufficiently 
diluted to answer the first and second requirements, we 
can usually ignore this one, except in occasional instances, 
where it assumes special importance, and where special 
experiments will become necessary. 

There are three ways in which we may get a solution of 
the problem from this point of view. In the first place 
we can obtain a sample of the average sewage per inhabi- 
tant from a sewer and mix it with enough water to make 
it what is believed would be unobjectionable, and thus de- 
termine the dilution. This method can be applied in 
small towns ; not so well in large cities where the sewage 
varies in different sections owing to different classes of 
population and manufactories. 

In the second place we can observe the gradual increas- 
ing pollution of a water-course caused by the successive 
discharge of a number of sewers, and, after determining 
the point at which we find the condition of the river to 
have become objectionable, either to the senses or for use, 
we can measure the flow and find the population which 
has drained into it at this point. 

It is usually difficult to get a satisfactory answer in this 
way, owing to the imperfect mixture of the sewage with 
the river water until it has run along distance. It was 
intended, however, to make some observations in this man- 
ner in Chicago, where the river serves as the main outfall 
sewer for the city, with the hope of fair results, notwith- 
standing the additional ditnculties there encountered, due 
to the frequent stirring up of the sludge by the tugs and 
vessels. But, owing to want of funds, this, as well as 
ozher inquiries, has not been undertaken. 

The third way in which we can throw light on the ques- 

tion is to observe the gradual so-called self-purification of 
polluted streams. On this subject, taking a little broader 
view than required for the above special purpose, I have 
the following notes to present : 
It has been asserted in England by Drs. Miller, Odling 
and Letheby that organic matter of sewage is rapidly oxi- 
dized during the flow of a river into whichit is discharged, 
and that if the dilution is at least twenty times, the sew- 
age* will not only be made inoffensive, but be ut- 
terly destroyed within a ‘dozen milesor so.” But the 
Rivers Pollution Commission of Great Britain, in 1878,+ 
after a careful direct investigation, prove that this assump- 
tion is altogether wrong as far as the rapidity of oxidation 
is concerned, and state that there is noriverin England 
long enough to allow of a complete disappearance of sew- 
age-matter discharged into it. 

The main causes of the appatent disappearance of such 
matter are dilution, subsidence, and oxidation. Let us 
consider them for a moment. 


* English sewage is trom 2 to 3 times less dilute than American 
sewage. 
+ Report, Vol. VI. 











When sewage is discharged into a comparatively large 
volume of water it becomes dispersed throughout the mas: 
and lost to sight and even to chemical tests if the dilution 
is great enough.* 

The measure of relative dilution can usually be ascer. 
tained by the mineral salts in solution, and, particularly 
by the chlorine in common salt conveyed to the stream: 
by the sewage, because they are not liable to undergo any 
change which would cause their disappearance. 

Subsidence of the heavier organic and mineral matter 
of sewage has a marked influence in clarifying a polluted 
river, It is observed immediately below outfall sewers anc 
is caused by a reduction inthe velocity of the sewage after 
emerging from them, which permits thesuspended particles 
to deposit. ‘Ihis deposit or sludge continues to undergo 
decomposition until the matter is reduced to its inorganic 
components. During floods the increased velocity of the 
water stirs them up, mingles them with the earthy matter 
generally suspended 1n flood waters and allows them tobe 
again deposited at another place lower down the river. 
usually in a less objecticnable condition than before 

Factory refuse often contains chemical agents such as 
lime, alum, and metallic salts which precipitate much of 
the sewage matter and thus tend to increase the amoun: 
of deposits. Metallic oxides unite with the sulpheretted 
hydrogen of decomposing sewage and form insoluble com. 
pounds and harmless deposits. . 

Oxidation and total destruction of sewage matter by de. 
composition was for a long time thought to be the main 
cause for the clarification of polluted rivers. To-day itis 
known to be but a minor cause compared with dilution 
and subsidence, and if the sewage is discharged in a frest 
condition into a stream of water its destruction is in par 
due to fish and other aquatic animals. Some of the refuse 
from stockyards is disposed of no doubt in this way. Most 
of the sewage, however, is decomposed or oxidized, as it 
is usually termed, by the myriads of microscopic plants, 
microbes, or bacteria contained in both air and water, 

which at once seize upon the dead organic matter. It is 
true that chemical changes, not caused by life, assist in 
converting the organic matter into simpler compounds, 
but their effect is comparatively insignificant. 

The English River Pollution Commissionerst state tha 
sewage oxidation is more active in sunshine than in shade, 
and is almost arrested at night and when the thermometer 
approaches the freezing point, showing its dependence on 
the condition favorable to the lower orders of life. Since 
then it has been auite conclusively proven that the ques- 
tion of sewage oxidation in a polluted stream or even in 
the soil of sewage farms, is practically one of a sufficiency 
of micro-organisms and of air and other conditions that 
sustain their life. 

Dr. Duprét sterilized sewage and kept it for weeks 
without the slightest change. By adding a little noz- 
sterilized sewage decomposition at once began. Mr. War- 
rington has found similar evidence. Dr. Emmich§ has 
shown that sterilized sewage continuously aerated by ster- 
ilized air did not oxidize perceptibly nor purify itsel! 
at all. 

If the aeration of rivers can be kept up to the highest 
practicable point, it would on a summer day offer the 
most favorable conditions for a disappearance of the 
organic matter. 

Applying these facts, we can say that for purifying the 
sewage discharged into a river oxidation can be depend 
upon only to a limited extent, because of the comparative 
slowness with which it takes place. Subsidence of the 
heavier matter tends to clarify it before it flows many 
miles ; dilution with a sufficient quantity of clean water 
prevents an offensiveness almost at once; but oxidation 
requires many days under continuous aeration of the nver. 

‘Therefore, by examining actual purification of polluted 
streams and realizing that oxidation is a comparatively 
small factor, we are furnished with some evidence as (0 
the proper dilution of sewage in the case under considera- 
tion, which cannot be far wrong, and may serve a useful 
purpose until more information is obtained. 

The data which are now available are not many, becaust 
opportunities to establish the same on a large scale, which 
alone is of practical value, have seldom offered. a 

In our country instances are the Desplaines and Illinois 
Rivers, receiving the sewage of Chicago; the Blackstooe 
kiver in Massachusetts with the sewage of Worcester. 
and the Merrimac River in Massachusetts with the sev- 
age of Lowell and Lawrence. In Europe the most 
instructive case is the River Seine below Paris, at the 
time when it received all the sewage from that city. Other 
rivers are the Irwell, Mersey, and Darwen in England, 
and the Oder, Isar, and Elbe in Germany. 

It would be tedious to descrize to you in detail the 
changes taking place in each case, and I will confine my- 
self to some general remarks. Profiles were platied of 
some of these streams, showing their general descent, 0 
indicate their relative facilities for oxidat.on, also the 
average dry weather flow at all points, gradually aug- 
mented by the affluents. The results of the chemical 
analyses were platted at the respective points. — 

It was clearly shown how the increased dilution lowered 
the percentages of albuminoid and free ammonia almost 
Be eee en ee coal Coe ee eee 


* According to Dr. Komg (** Pollution of Water-Courses.” Berlin | 


1887) the minimum quantity of organic matter which can be de- 
tected by chemical means is 1 milligram in a dilution of 1 : 1,000,00 
of ammonia 0.05 milligram in a dilution of t : 20,0c0,0co. Ch! 


can be detected as 0.1 milligram in a dilution of 1 : 10,000,000. 
+ Sixth Report, 1879. p. 176. 
t Proc. Inst. C. E., Vol.88, p. 215. 


&Chem. Central Blatt, 1885, pa 333. 
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in exact proportion to the increase of dilution, and that the | THE PROPOSED NATIONAL BUREAU OF HAR- 


apparent purification, which was often supposed to be due | 


to oxidation, was due mostly to greater dilution, 

The sewage of Chicago, mixed in a proportion of about 
one of sewage to four of lake water, or of 60 cubic feet 
per minute per 1,000 persons, 1s pumped into a canal and 
dows, without further increased dilution, for nearly thirty 
miles in about as many hours, and its condition, which is 
quite offensive, is not changed very much, Then it de- 
scends over several dams, mingles with the water of Des- 
plaines River, and within a few miles it is visibly im- 
proved. When, forty-five miles below Chicago, it unites 
with the water of the Kankakee and fornis the Illinois 
River, the water causes a dilution twice as great as that in 
the canal, and the river loses its offensiveness during the 
greater part of the year. At Peoria, 158 miles below 
Chicago, the sewage has a dilution of nearly three times 
that in the canal, and, except when ice has covered the 
stream for some time, no odor can be detected, and the 
water is even partly used for the city’s supply. Here 
there is a flow of 170 cubic feet per minute for every I,000 
persons draining into it. ko 

Owing to the fact that the velocity in the canal 1s 

eater than that in the rivers at its two ends, deposits are 
formed in the Chicago River before entering the canal, 
and again in the Desplaines River after leaving it. 

I will say that the analyses upon which these deductions 
are based were made under the direction of Dr. John 
Rauch, Secretary of the State Board of Health of Illinois, 
and that the conclusion that in winter (80 cubic feet of 
water per minute per I,000 persons draining at Chicago 
would be sufficient to prevent objectionable conditions all 
along the river, is originally his. 

‘The Blackstone River, in Massachusetts, which is quite 
foul below Worcester and receives much additional sewage 
on its way, becomes unobjectionable at ordinary times for 
j all but potable purposes, about 15 miles below the city,* 

with a dilution at the rate of 140 cubic feet per 1,000 per- 
sons draining into it, together with considerable manufac- 
turing refuse, and after there has been a chance for com- 
plete subsidence and some oxidation due to a large num- 
ber of dams. 

In Paris the sewage of nearly 2,000,000 people was 
turnedinto the River Seine before the irrigation helds were 
put inoperation. The organic matter in this sewage per 
inhabitant is, from the analysis, hardly one-half that of 
our sewage, because excrementitious matter was almost 
wholly excluded from the sewers. The dilution which 
rendered the polluted river entirely inoffensive in summer 
was 60 cubic feet per 1,000 people after a flow of 14 miles 
and after subsidence of the suspended matter had taken 
place. 

If we reduce the recommendations of Dr. Miller and 

‘ others for England as mentioned above, to our measures, 
we find that they believe a dilution of say 120 cubic feet of 
water per minute for 1,000 persons to be sufficient to guard 

| against offensiveness. But this recommendation probably 
applies to small cities not devoted to manufacturing. 

By comparing these results and also those of the other 
rivers mentioned we can observe much similarity and con- 
sistency, and, for the present, we may draw the following 
inference: Rivers not to be used for water-supplies, but 
to be inoffensive to communities residing a few miles be- 
low, to remain fit for ordinary manufacturing purposes, 

and to sustain the life of fhsh may receivethe sewage 

, from 1,000 persons for at least every 150 to 200 cubic feet 
of minimum flow per minute, supposing that natural sub- 

sidence of the heavier matter takes place immediately below 
the town discharging the sewage. 

Where for some reasons it is necessary to dilute it at 
once so that it is quite inoffensive 4¢fore subsidence, which 
cases are rare,a somewhat greater dilution may be re- 
quired. Inasmuch as the flow governing the minimum 
dilution occurs in summer no attention need usually be 
paid to the larger dilutioms required in winter, because 
the natural flow of the water is much greater at such time. 

Beyond the above limit it appears to be advisable when 
arranging for a sewage disposal to resort to its purification 
at once by land or other filtration, or by chemical precipi- 
tation, in order to prevent the river-water from becoming 
objectionable to others. It is to be hoped, however, that 
more investigations will be made on this subject so that 
the limits, which sometimes may be very important from 
an engineering and financial point of view, can be more 
closely drawn, 
cae the above figures may be a useful guide in many 
a nces, yet they are but empirical formula, to be used 

nly by those who thoroughly understand the subject, and 


: be applied only in cases similar to those from which 
they were deduced. 
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CAR-HEATING BY HOT AIR. 


oo Civil Engineer of the Allegheny Valley 
ae ompany, is said to have patented a device for 
cee trains by indirect radiation from a steam coil 
nee to the locomotive from which the hot air is 

ed through suitable ducts to the different cars. With 


this arran 
gement all danger, ev i i 
avoided. g en of being too warm, is 
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* This was the 


case ; 
years ayo. at che time the apalyses were made, some 12 


BORS AND WATERWAYS. 
IN response to our invitation for an expression of views, 
we havereceived the following additional letters for publi- 
cation : 





COMMISSIONER’S OFFICE, 


DEPARTMENT OF PUBLIC WORKS, 
31 CHAMBERS ST., NEw YorK, March 6, 1888. 


Sir: I received your letter of the 15th ult. in regard to 
a bill for a ‘‘ National Bureau for Harbors and Rivers.” 
I have been a good deal indisposed since the date of the 
receipt of your letter, and when I was at the office there 
was an increased pressure of work which has delayed my 
reply. 

I have not read the bill you speak of, but, without read- 
ing it, I think I can make a few practical suggestions. 

In the first place, as regards a ‘‘ National Bureau for 
Rivers and Harbors,” that the Government already has. 
The Bureau of Engineers in Washington has been in 
charge of that business since the Government has under- 
taken the task of the improvement of rivers and harbors. 
If any improvements are necessary it seems to me that 


these could be easily grafted upon an institution already | 


existing. If it should be attempted to found a new bu- 
reau, of necessity it would be composed of a large body of 
engineers to be educated in duties which are new to most 
of the profession, and a necessity of throwing aside and 
neglecting the experience and information already pos- 
sessed by the Corps of Engineers. 

It would be found that it would take a long time and a 
costly experience founded on repeated mistakes before the 
new bureau would be efficiently managed. 

These are the ideas that occur to me as almost self- 
evident, and within the observation of any one who will 
give the subject a little consideration. 

Respectfully yours, 
Joux Newton, Commissioner of Public Works. 





CHICAGO, ILL., March 5, 1888. 


Sir: I have seen few points in the criticism thus far 
that will not answer themselves by a close study of the bill. 
Several suggestions have been made publicly and by cor- 
respondents with a view to making its provisions clearer. 
Most of them, however, pertain to rules and regulations, 
and come within the province of the details which these 
are intended to cover. 

The principal difference of opinion seems to be in regard 
to the matter of promotions. The bill aims to take middle 
ground between a military and civil system, as at present 
practicable. Whatever the final result of all the discussion 
indicates as wise and adapted to a large organization will 
be advocated by this board. 

The report of the Executive Board of the Council of 
Engineering Societies on National Public Works will, I 
think, clear up the matter and justify the purposes for 
which the bill was drawn. 

I am surprised that men should say that the number of 
the personnel and the cost thereof will be increased. In 
the comparison by Major Ernst the cost of the super- 
visory force only is given, while in the bill is included the 
technical working force as well. The total numbewis less 
than have been employed on some river and harbor bills. 

Yours very respectfully, L. E. COOLEY. 





NEW York, March 7, 1888. 


Sir: I have read Senator Cullom’s bill in reference to 
the establishment of a National Bureau of Harbors and 
Waterways, but I do not see that much would be gained by 
it either for the service or for civilian engineers, for the 
proposed organization is too much in the form of a closed 
corporation to admit of much vitality and progress, except- 
ing through the inherent spirit and ambition of the mem- 
bers which would compose it, and it soon would be the 
old organization under a new name. 

The spirit of the institutions of the country is against 
the establishment of elaborate Government bureaus which 
would naturally drift in political channels if taken out of 
the hands of the military or naval departments. I would 
rather see the establishment of a National Bureau of 
Public Works as part of the Interior Department, and in- 


cluding in its scope all national engineering works, except- 
ing those of a purely military or naval character, but de- 
termining only on the necessary works and on specifica- 
tions as to the results intended to be accomplished and 
then letting private competition and enterprise turnish the 
plans and the execution. Respectfully, 

ALBERT LUCIUS. 






UNIVERSITY OF PENNSYLVANIA. t 
PHILADELPHIA, March 2, 1888. 

Six: In compliance with your request to have me 
express my opinion upon the provisions of the bill now 
pending in Congress, proposing to reorganize the public 
civil works, I beg leave to represent that I believe all 
parties are agreed as to the desirability of a change. 
Whatever differences of opinion exist are based upon the 
manner in which it may be brought abcut. 

As I have already expressed myself rather fully upon the 
subject of a reorganization, and as the provisions of the 
present bill embody many of the ideas so generally enter- 
tained and accepted, I cannot do better than to refer to my 
article published in Lifpincoit’s Magazine for October, 
1887, showing the incongruity of the present system, 
pointing out some of its prominent defects and suggesting 
certain remedies. 

In comparing these requirements thus suggested with 
the bill in question it will be seen that provision is made 
for some, but not all, of the important elements. The 
notable omissions are for ridding the corps of worthless 
timber and for creating emulation. The first defect may 
be supplied by the rules and regulations intended to be for- 
mulated by the Commission, but the second is not so readily 
adjusted. The corps will consist of over 600 members and 
promotion above a low grade is by seniority. Thus each 
man must pass along single file and, after once falling into 
line, there is no use in being in a hurry, for those ahead 
will have the choice of seats. But the line is so long that 
the chances are that in an ordinary lifetime the “cadet ” 
will not pass the rank and pay of an ‘‘ assistant.” What 
inducement, then, for an energetic man toenter the service ? 
In the present Corps of U.S. Engineers it has required 
about fifteen years to reach the grade of captain, and about 
twenty-one years to reach that of major, under very favor- 
able conditions, but if the number beincreased tenfold the 
prospects for a living compensation are poor indeed. My 
opinion on this point is that promotion should be based 
upon relative ability and not upon a military succession. 

In all development there must be at times a temporary 
derangement incidental to the introduction of new and 
enlarged working parts of the system, and it would be 
evidence of depreciation if such conditions did not exist at 
times in our body politic. Hence I am not of those who 
see only disaster in any modification of the existing regime, 
nor, concerning the personnel, do IJ think that it would be 
a change merely from the experience of years of service 
to the ignorance of amateurs. The men to whom the 
door would be opened are also tried and experienced in 
these very works, many of which have been designed by- 
them in the capacity of civil assistants, and I believe that 
unless the Government will establish a special technical 
school for the education of men having charge of her ex- 
tensive public civil works, as is done in foreign countries, 
that she must make it possible for the graduate of the 
many excellent scientific schools and universities of this 
country to enter her service, with the expectation of 
remaining in it during life. As an alumnus of the Class 
of '67 of the U.S, Military Academy, and as an instructor 
in a civil institution for over fifteen vears, I would say 
that it is not possible to arrange a curriculum which shall 
in four years take a youth of average intelligence from the 
ordinary walks of life and properly prepare him for the 
rigid and high attainments of both the civil and military 


. prof essions. Z 


There is another element for which provision should be 
made in the bill, and that is the financial or administrative 
duties of the corps. These do not belong to engineering, 
and should be kept separate therefrom to avoid, as now, 
the serious encroachments upon the officer’s time to the 
detriment of his work. Much more effective results will 
be obtained by permitting him to save by judicious design- 
ing and expenditure than by requiring him to employ some 
one else for this purpose, whilst he examines details of 
accounts ‘‘in triplicate” (?) to see that they are all 
‘*straight.” This would involve an accounting bureau 
similar to that of every large establishment or corporation. 

More might be said, but I forbear. 

Very respectfully yours, Lewis M. HAupPT. 


A PROPOSED SOUTH AFRICAN RAILROAD. 


It is reported from Natal, South Africa, that the Council 
there is considering the advisability of ceding a portion of 
its revenue from customs to any inland State which will 
cary forward the Natal Railroad from the border. 
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MOVING THE HOTEL BRIGHTON. 


IT is said that south of the Coney Island shore a bar is 
being formed, westwardly, at the rate of about 700 feet a 
year, and that in consequence the shore just beyond its 
head is being greatly invaded by the waves; be this as it 
may, the sea is rapidly encroaching on Brighton Beach, 
and the high-water line has advanced so far inland as to 
cut into nearly equal parts the ground occupied by the 
Brighton Beach Hotel, and necessitate prompt measures 
for its security. 

The hotel is an irregular wooden structure, covering a 
space, inclusive of the wide piazzas and projecting rear 
wings, of about 70.000 square feet, with 460 feet front and 
over 200 feet maximum depth. The main part of the 
structure has a sea front of about 420 feet and depth of 60 
feet, exclusive of piazzas, and is three stories in height, 
besides basement and attic, with four towers each one 
story higher. 

The hotel is supported on wooden columns, about 20 
feet apart each way, carried up through the basement to 
the transverse girders under the first floor ; the columns 
stand on small brick piers built on timbers bedded in the 
sand. 

The ground is a fine, compact white sand, nearly level 
behind the hotel, but sloping from a height of about 
6 feet below the first floor at the rear of the building to 18 
feet at the front line, although before the recent washout 
it must have been much more nearly level. 

Athin face wall of brick enclosed the basement and 
formed an apparent support for the building, but in reality 
carried no weight except that of the piazza. The sea has 
torn down all the front and much of the sides of this wall, 
and attacked the column piers, causing irregular settle- 
ments of as much as ten inches in some places, destroying 
plaster and decorations in the upper stories and doing other 
damage. 

It was determined to move the whole building and its 
wings, extensions, etc., bodily 595 feet straight back from 
the sea and there re-establish it on piles sunk in groups of 
three each, to a depth of 15 feet in the sand and capped 
with rox12 inch transverse stringers on which will be 
placed the original columns, supporting the building as at 
first. 

In preparing for the move extra sills have been placed 
where requisite under the wing walls and openings made 
in the rear walls to admit 24 lines of standard gauge rail- 
road track which have been placed close alongside the trans- 
verse rows of columns. The seaward ends of the tracks are 
carried on stringers supported by 1,200piles set 8 feet deep 


"in the sand, and havingan aggregate transverse area 50 per 


cent. greater than that of the pier foundations under the 
old columns. These piles have been sunk entirely by 
the use of arf-inch jet of water at 60 pounds pressure, 
washing the sand from beneath the pile as it is lowered. 
Those for the new foundations will be similarly man- 
aged. 

Continuous lines of flat cars, extending from front to 
rear of the hotel, are run under it on each of the twenty- 
four tracks, and carry, close to every longitudinal row of 
columns and on each side of them 12x24-inch longitudinal 
stringers, 21 and 42 feet long, resting transversely in two 
and three cars respectively, and breaking joints. It will, 
of course, be understood that the. long way of the hotel is 
parallel to the beach, and that the tracks are at right 
angles therewith, so that the stringers longitudinal to the 
hotel span two or three tracks each. 

The transverse girders of the building hvae joints on 
Every section of the transverse 
girders is shored up at the ends by vertical posts set on 
hydraulic jacks, which are pumped unt] all the weight is 
removed from the old columns. These are then removed, 
and the jacks slightly depressed until the transverse 
girders rest on the longitudinal stringers, and are sup- 
ported through them by the cars. As soon as the entire 
building is thus loaded on the cars, it is proposed to plant 
twelve anchorages at suitable distances in the direction of 
removal, and attach triple-sheaved sets of blocks and 
tackle to them, and the front cars on alternate tracks. 
The hauling lines will be led in symmetrical pairs to two 
locomotives, which will be placed on the eleventh and 
fourteenth track, and each reinforced by three other loco- 
motives coupled in front. These are expected to pull 
evenly and unitedly, and easily move the 3,600-ton build- 
Ing without racking, cramping, or injuring it further 
thanto crack the plastering, which is already nearly 
destroyed. 
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The flat cars are not braced nor secured to the building 
in any way, except by the imposed weight. A rope will 
be stretched across the 24 tracks as near the front of the 
cars as possible, and fastened to each train. 

The raising, moving and placing on new foundations 
is done by Contractors B. C. Miller & Son, of Brooklyn, 


N. Y., and the remainder of the work by the Brooklyn, 
Flatbush and Coney Island Railroad Company, who own 
the property, and whose superintendent, Mr. J. L. Mor- 
row, is the engineer in charge of the work, assisted at the 
site by Architect W. J. Farquhar and his principal assist- 
ant, Theodore Melius. 

Nearly 100 men are now employed, and one go-ton and 
four 60-ton hydraulic jacks are in use, and about 120 flat 
cars are requircd. Mr. Farquhar estimates the approxi- 
mate total expenses, inclusive of grading, repairing and 
redecorating, together with some new buildings and 
improvements, at $100,000. 


THE HIGHLAND BRIDGE. 


WHEN the construction of the Poughkeepsie Bridge was 
commenced a good deal was said about a bridge to cross 
the river near Peekskill, but the former was vigorously 
pushed on while the latter was not heard from. Within 
a short time, however, it has been announced that the 
scheme has been revived, the matter put in definite shape, 
the engineers sent out to survey the site and stake out the 
work. The scheme was first brought up nearly twenly 
vears ago by General E. W. Serrell, who is acting as engi- 
neer for the new company. The bridge, which is known 
as the Highland Bridge, will cross the Hudson with a single 
span of 1,680 feet from Anthony’s Nose to Fort Clinton, 
just above Peekskill, the river at this point being suffi- 
ciently narrow to permit of a suspension bridge spanning 
from shore to shore, while the topography of the country 
is of such character as to obviate the necessity of long 
shore spans or trestle approaches. The whole length of 
the bridge will be about 2,500 feet, from the water to the 
rails 195 feet, and to the top of the towers 320 feet. It is 
not decided whether wire cables or link and pin suspension 
cnains will be used. The construction is estimated to oc- 
cupy two years. The towers will be of steel. There will be 
a double-track railroad and a 17-foot roadway. In general 
appearance it will somewhat resemble the great New York 
and Brooklyn Bridge. The direct railroad communica- 
tion will be with the New York, Lake Erie and Western 
Railroad on the west, and the New York and Northern on 
the east, the latter giving access to the elevated railroads 
of New York. There will also be connections with the 
important roads of New England, and on the west side 
of the river. 


A FIRE-PROOF THEATRE CURTAIN. 
IN a letter to the Royal Institute of British Architects 
Mr. W. Heath thus describes a fire-proof theatre curtain 
of his invention : 


‘* Below the stage (or the mezzanine floor, where an or- 
chestra door exists) a curtain of very strong but absorbent 
material, preferably asbestos cloth quilted on strong can- 
vas, is rolled on a roller over a narrow tank of water, the 
width of the roller, and in unrolling it passes under an- 
other roller at the bottom of this tank, thus rising perfectly 
saturated. Its upper edge is laced to a light iron girder 
extending 30 inches on each side beyond the proscenium 
opening. At each end of this girder flat iron chains pass 
upwgrds and over pulley-wheels of large diameter, their 
extremities terminating in a counter-balance weight slightly 
in excess of the weight of the curtain and girder, and this 
is the only motive power. The curtain is wound around 
the roller by simple winch and gearing, thus raising the 
counter-balance weight, which, if possible, is placed out- 
side the building. Where this cannot be done it is placed 
in a corner andcased in. A simple catch retains the cur- 
tain in its position below the stage. The instant this 
catch is released, either by hand or automatically, the 
counter-weight descends, and the curtain rises thor- 
oughly saturated with water. As soon as the girder 
reaches the top of the proscenium opening it engages two 
cams which are attached to the upper ends of two strong 
iron flanges, which immediately close on the curtain and 
grip it tightly against the back of the proscenium wall, 
entirely excluding smoke and flame. At the same time an 
equilibrium-valve is opened, by contact with the girder, and 
water admitted to the horizontal perforated main over the 
top of the curtain, thus interposing a wall of water be- 
tween it and the fire. 

‘* As it would not be possible, without great expense, to 
test this against fire in an actual theatre, a model of the 
stage of a theatre, about nine feet in height by seven in 
width, has been constructed of strong iron plate on three 
sides, and the fourth (being the proscenium opening) is 
inclosed by the curtain. The stage is one-eighth the size 
of Drury Lane Theatre’s, and the contents are 100 cubic 
feet. It has been filled with fuel, and a fire of great in- 
tensity has been maintained for more than an hour. The 
iron structure has become red-hot and distorted, while the 
curtain remained uninjured.” 
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PROPOSED LOCKS FOR THE PANAMA CANal 


M. DE NANsourty describes in Le Gemie Civil the essen, 
tial points of the mechanism designed and contracted for 
by M. Eiffel to operate the great locks necessitated by the 
high-level modification of the Panama Canal. 

As we have previously explained, this lock‘ system js 
represented as merely a temporary device to permit 
speedier utilization of the canal while the higher portion; 
are being dredged to sea level. 

There are to be two locks of 8m. (26.25 feet) rise ang 
two of 11m. (36.09 feet) rise on the Atlantic side, and on, 
of 8m. and three of 11m. rise on the Pacific side, each 
having an effective length of 180m. (590.58 feet) and gates 
18m. (59.06 feet) wide. 
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TRANSVERSE SECTION AT GATE 
Fig J 


The ordinary double-leaved revolving lock-gates, intro- 
duced by Leonard de Ninci and now constructed at the 
Liverpool Channel Docks up to 40 feet in height, are 
wholly impracticable here, where they would fail both in 
durability and requisite ease and rapidity of action, which 
must indeed be almost continuous. 

Long flights of low locks are far too tedious. The pat: 
ent system of M. Knipple has therefore been adopted. It 
is especially adapted for dry docks and similar basins 
whose gates require to be rapidly opened and closed, aud 
has been used since 1874 at the dock at New Gravel, 
Greenock, and in docks at Montevideo and in English 
Columbia. It is essentially a floating rectangular metallic 
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caisson that recedes into a recess perpendicular to the side 
wall of the dock. It is divided into two water-tight cham- 
bers by a horizontal partition near the lower water-level. 
The lower chamber contains sufficient air to nearly buoy 
up the weight, and valves admit or discharge water from 
the upper part so as to regulate the equilibrium. This 
caisson slides on the bottom and is guided at the upper 
part. 

The Panama system as modified and projected by MN. 
Eiffel and Ph. Bunare-Varilla is as follows : 

The caissons are carried by trucks rolling on a track 
that is supported over the recess or side pocket by 2 fixed 
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‘ron frame of transverse girders and bracing, and over the 
opening of the lock by a counterweighted iron swing-bridge 
5.sm. (18.05 feet) wide, with arms 23.8m. (78.09 feet) and 
10.4m. (34.12 feet) long. After the caisson has been 
drawn into its recess the bridge is swung through go” into 
a position on the canal bank parallel to its axis, leaving 
the opening clear for the passage of vessels. 

The gates or movable caissons will be rectangular boxes 
stiffened by internal horizontal girders Im. (3.28 feet) apart 
vertically, and will be divided into a lower working cham- 
ber and nine upper chambers by horizontal and vertical 
partitions. Each chamber will have valves and connec- 
nections for filling it with water or compressed air at will, 
and the lower or working chamber will be arranged to‘|be 
utilized for a pneumatic caisson for laying the foundation 
of the pivot pier of the swinging bridge. Each caisson 
will be hung from the track above by links that will per- 
mit some vertical movement and some tranverse play on 
the rails. 
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For an 11m, lock the tail gate will be 21.6m. (70.87 feet) 
long, 4m. (13.12 feet) wide, and 21m. (68.90 feet) high, 
and the head gate 21.6m. long, 3m. (9.84 feet) wide, and 
1om. (32.81 feet) high; for an 8m. lock the height only 
of the gates will vary. 

The clear opening will be 18.6m. (61 feet) wide at bot- 
tom and 20.6m. (67.58 feet) wide at top. 

The locks will be cut in solid rock, wnich, with a slight 
sheathing for a fender-guard, will form the side wall. 
The side walls immediately below the gates will be made 
with iron frames filled with concrete and faced with cast 
iron. The dimensions of this portion will vary with the 
size of the lock. For an 11m. (36.1 feet) lock they will be 
3om. (98.4 feet) long, 24.25m. (79.6 feet) high, and 5.5m. 
(18.05 feet) thick. 

The chambers for receiving the gates when opened will 

be 7m. (22.96 feet) wide and 30m. (98.4 feet) long, cov- 
ered by a permanent floor. 
. The gates and swing-bridge will be moved by chains 
leading to drums driven by turbines, using water from the 
head-level. Hand-gear will also be. provided for emer- 
gencies, 

The reception or discharge of 40,000 cu. m. (1,412,420 
cubic feet) of water in fifteen minutes is to be accom- 
plished without violent currents by a system of longi- 
tudinal pipes (B B, Figs. r and 2), one each side of the 
lock, which will have holes (A A, Figs. 1 and 2) 0.4m. 
(1.31 feet) in diameter and 2m. (6.56 feet) apart to dis- 
charge or receive the water. The longitudinal pipes are 
2.8m (6.82 feet) diameter and extend I5m. (49.2 feet) 
above and 12m. (39.4 feet) below the lock, where each ter- 
minates in a vertical section g.75m. (32 feet) high, and 
Provided with a valve at the top set in a chamber in the 
'ron-faced portion of the canal wall. 
wenn construction of this system of locks will require 

5,000 tons of wrought and 20,000 tons of cast iron, 


and it i : ‘ 
nd it is Specified in the contract that French materials 
must be used. 
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Pass, Texas, to Torreon, on the line of the Mexican Cen- 
tral Railway. It was built by C. P. Huntington and 
associates without a dollar of subsidy.from the Mexican 
Government. It is practically part of the Southern Pacific 
system. It is asubstantially-built broad-gauge road, and 
is equipped with Pullman buffet cars. ; 

Only one change of cars is necessary between the city 
of Mexico and New Orleans or Washington or New York 
or other American cities. The road shortens the time to 
the United States by 24 hours, and reduces the distance 
to New York or Washington 553 miles. The road passes 


' through the coal deposits in north-western Mexico acquired 


by Mr. Huntington some years ago. 
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A PROPOSED INTER-LAKE CANAL. 


A DISPATCH to the New York 7imes states that New 
York and Minneapolis capitalists propose to construct a 
canal connecting the head of Big Bay De Noc, in Lake 
Michigan, with South Bay, in Lake Superior. The dis- 
tance is forty miles, and it will save about 300 miles by 
water. The estimated cost of the canal is $5,000,000, 
and competent engineers are said to have pronounced the 
project perfectly feasible. It seems probable that work 
will be begun as soon as the necessary capital can be 


secured. 
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Gas and Electricity. 


Illuminating Power of Gas in New York City. 
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SPEAKING of the balf-yearly meeting of the South Metro- 
politan Gas Co., held on the 22d inst., Mr. George Live- 
sey, the Chairman. expressed regret that the amalgama- 
tion scheme proposed to the Gas-Light and Coke Co. had 
not been carried out, and gave his opinion that under such 
an amalgamation the price of gas over London would be 
reduced to 2s. 5d. (§8c.) per 1,000 cubic feet. He strongly 
objected to the continuance of the coal dues, and said 
that their abolition would at once reduce the price of gas 
1d. (2c.) per 1,000. The company obtained 7s. 14. ($1.78) 
per ton for their residual products last year, as against 6s. 
3d. ($1.50) the previous. 





AN ABOVE-GROUND GAS-HOLDER. 


e 

A GAS-HOLDER, constructed by M. A. Klonne for struc- 
tures where foundations must be shallow and the soil is 
not compact, is thus described in the Revue Industrielle. 

The tank is hemispherical in the bottom, and is sup- 
ported ona solid structure of double T-iron. The holder 
is made with heavy chanel or angle iron curbs at top and 
bottom, with vertical stiffeners of the same. The holder 
is guided between ten latticed radial columns of double T- 
section by automatically-adjustable rollers. 

The columns are connected by two strong polygonal 
horizontal systems of channel-iron braces, with vertical, 
horizontal, and diagonal ties of round iron, and are further 
stiffened by a heavy gallery around the top of the tank. 
The figure represents a gasometer of 65.61 feet diameter 
and 78.74 feet lift, with a capacity of 266,000 cubic feet. 
A single section may be first built, as shown in the vertical 
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section, and a telescopic section added when necessary, as 
shown in the partial elevation. 

The advantages claimed for the hemispherical tank 
bottom are: ready access to all parts, the easy detection 
and stoppage of any leak, the smaller quantity of water 
required, and consequent diminished pressure on the 
bottom, rapidity of filling and emptying the tank, 
large decrease of load on the foundations and underlying 
soil, and advantage of space gained under the concavity 
which makes a desirable storehouse. 

Some of these claims are valid, but it looks as if the 
gain of diminished total weight was largely counterbalanced 
by the concentration of the whole load on the outer wall 
and its foundation and that the construction of this hemis- 
pherical surface, and its special foundations would be very 
much more costly than the usual arrangement and only 
defensible in special and exceptional circumstances. 


Is ELECTRIC WELDING RELIABLE? 
LYNN, February 9, 1888. 

Sir: My attention has been called to a brief notice ina 
late number of your journai, under the caption ‘‘ Is Elec- 
tric Welding Reliable?” the tendency of which is toward 
doubt in relation to the strength of electrically welded 
joints ; and whilst I think the criticisms made on the re- 
sults of the action of the electric arc, which has been used 
in St. Petersburg and Paris for a so-called electric welding, 
but which is more truly an electric burning together of the 
metals, may be and probably are correct, yet I can say 
most positively that in relation to the results of the elec- 
{ric welding process devised by me, and in which the 
current heats the metal without the intervention of the 
arc or a flame, experiments have shown that the results 
obtained in iron and steel are much superior to ordinary 
b!:cksmith work, and that’ butt welds by my process are 
stronger than the regular lap welds of the blacksmith. 
under perfect 
control can be kept within any desired limits, or main- 
tained at that temperature which will weld without burn- 
ing the material, and as a consequence of this, my process 
is applicable to the welding of most of the metals. 

In the arc method a temperature far beyond the soften- 
ing or melting temperature is unavoidably present. Some 
metals undergo a partial volatilization, the tendency of 
this being to boil out the occluded gases and to make the 
metal spongy, while by my method a temperature of 
sufficient softening to cause union if gradually reached, 
and either a low or a high temperature can be steadily 
maintained. 

It will readily be seen from what has been said that the 
process I use, when applied to iron or steel, can result in 
no other action on a material than would have resulted had 
the pieces been heated with a forge fire or a flame ; besides, 
in my process there are the advantages of a far more perfect 
control of temperature, and consequent rapidity and accu- 
racy of work. 

/ A full series of tests of the tensile strength of electric 
welds in iron, copper, steel, brass, etc., have been made at 
i U.S. Government Arsenal at Watertown, with butt 
j welds hammered and unhammered and variously treated, 
and these tests have been compared with tests made of lap 
or scarf welds made by the blacksmith process. The 
result has been greatly in favor of electric welding, the 
welds showing much greater strength and homogeneity. 
Tests by bending have shown that there is an almost 
‘complete union of the metals, a homogeneous welding 
having taken place. The ordinary mechanical tests by 
twisting, bending, etc., have proven the strength of the 
welds, and given me great confidence that the process will 
reach a large industrial development in the near future. 
Yours very truly, ELIHU THOMSON. 


BRILLIANT IGNORANCE. 


THE Journal of Gas-Lighting says: ‘‘ The remarkable 
freedom of newspaper writers from knowledge of the sub- 
jects upon which they compose their brilliant leading 
articles is at length beginning to irritate the electricians. 
An electrical journal falls foul of the Aforning L’ost for 
publishing a mass of nonsense about the difficulty of 
adapting electric-lighting to ordinary household use. In 
the course of it the wonderful idea was promulgated that 
in years tq come the prudent householder would ‘store up 
against the winter his stock of electric accumulators, just 
as the Irish peasant builds his stack of turf.” Imagination 
fails to indicate to a reader possessed of the merest sprink- 
Jing of technical knowledge what manner of man must be 
that newspaper writer who, living sufhciently in the world 
to know electrical accumulators by name, yet finds it in 


‘ him to mention these articles in the language cited above.” 


M ARCH 10 


THE LINEFF ELECTRIC TRAMWAY. 


A SHORT length of electric tramway on the Linef 
system in operation in the depot of the West Metropol. 
tan ‘Tramway Company, Highroad, Chiswick, is thy 
described in London Engineering - The current is led to 
the car through a conductor laid in a tube or trench in the 
centre of the track. The copper strand or rod which car. 
ries the current is contained within an iron pipe carried in 
brackets bolted to the side of the trough. This tube j; 
covered with insulating compound, and between it and 
each of the brackets there is interposed a layer of non-con. 
ducting material. About every four feet there occurs in 
the pipe a T-piece pointing upwards, and into each of 
these fittings there is screwed a plug which binds tightly 
against the copper conductor at the bottom, and at the top 
carries a trough-like head. This head serves to convey 
the carrent to a flexible contact piece carried by two grip. 
per arms which are fastened to the car and pass through a 
slot formed in the top of the trench. Between the arms 
there is loosely stretched a wire rope on which are threaded 
a number of gun-metal ferrules to give it weight. This 
rope lies in the trough-like heads of the plugs mentioned 
above, making contact with four or five of them at a time. 
The current then flows up the gripper arms to the motor 
on the car. Inthe example shown, there is a current of 
ten amperes and 220 volts, and this drives an Immisch 
motor at 1,000 revolutions per minute, the motion being 
conveyed to the wheels by two Reynolds chains, The car 
is provided with an electric brake worked by a pair of sole. 
noids and a horseshoe core. It has alsoa buffer boardat each 
end. If this board strikes an object or. the track it is forced 
inwards, and in moving it operates a switch, which (1) cuts 
off the current from the motor and directs it into the brake 
magnet ; (2) reverses the brushes on the motor; and (} 
switches the current back into the motor. Thus the car is 
automatically reversed. The novelty lies in the method of 
carrying the conductor, and making contact between it 
and the car. 





WATER-WASTE PREVENTION IN ENGLAND. 


IN connection with the water-supply of towns, there 
are few questions which are of such importauce as the 
prevention of waste, and this must ere long be seriously 
taken up with reference to the supply of London from the 
Thames. It is not too much to say that fully one-third 
of the whole of the water taken from the Thames by the 
London water companies is wasted without direct or in- 
direct advantage to any one. Without reducing the quan- 
tity of water used by the consumer, the waste at present 
occurring under the streets and from the use of bad sys 
tems of distribution, and bad fittings, might be effectivels 
stopped by means of a waste-water detector system, with 
the inestimable advantage that for many years. if ever 
again, nothing would be heard of threatened shortness o! 
the available water-supply of London, or of expenditure 
for new sources of supply.— The Enginees. 


NEW ENGLAND WATER-WORKS ASSOCIATIOS. 


THE regular quarterly meeting of this association will 
be held at Young’s Hotel, Boston, on Wednesday, March 
14, 1888. The rooms will be open for members’ use at 1 
o'clock. At 2:20 o’clock Prof. William T. Sedgwick. of 
the Massachusetts Institute of Technology, will read a 
paper entitled ‘‘ The Biological Examination of Water.” 
and the discu;sion will be opened by Messrs. Dunham. 
Fitz Gerald, and Stearns. Members are invited to sugges! 
for discussion at future meetings any topics which they 
may deem of interest to the association. Member: o! 
water boards are cordially invited to be present. Applica 
tions for membership will be considered, and for this pur- 
pose blanks may be obtained of the Secretary, who would 
be pleased to correspond with any parties desiring infor- 
mation on this point. 

The seventh annual convention of this association will 
be held at Providence, R. I., on Wednesday, Thursday: 
Friday, June 13, 14, 15. The headquarters of the ass 
ciation will be at Narragansett Hotel. The Associate 
Members are invited to prepare for an exhibit of such sup- 
plies as they represent. Space for such a display will be 
provided by the Executive Committee. Edwin Darling. 
President ; R. C. P. Coggeshall, Secretary, New Bedford, 
Mass. 
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Correspondence. 


All correspondents should s-nd us their aames and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it 18 ofter, necessary to communicate with them for addi- 
tonal information before printing their communications. Anony- 
mous letters will not be ooticed. 


__mous letters will 00 
CONTROLLING THE DAMPERS AUTOMATIC- 
ALLY IN A HOT-WATER APPARATUS. 

Boston, MAss., February 28, 1888. 
SIR: We notice in your issue of February 18, 1888, an 
article from one of your readers entitled ** Controlling the 
Dampers Automatically in a Hot-Water Apparatus,”’ and 
your reply recommending the ‘‘ Geyser ”’ regulators sold 
by the E, H. Cook Co., Rochester, N. Y. 
Now, we think we have something better and more sim- 


ple adapted for the purpose of regulating a hot-water 
apparatus—that is to say a ‘* hot-water indicator’ It is 
connected on a flow-pipe running trom the heater by means 
of a 2x3¢ inch tee, and since its introduction has been 
extensively used, and will be found useful in regulating 


an apparatus. We are very truly yours, 
GuRNEV HotT-WATER HEATER Co., 
Joun A. Fisu, Managing Director, 


[If our correspondent will again tum to the article in 
the issue of February 18, and read it carefully, he will 
notice we do not recommend the ‘‘ Geyser” or any other 
heat-controlling apparatus. What we did say was that 
the parties named ‘‘have an apparatus that they claim 
will control the beat, etc.,”” and, further, ‘‘that we believe 
there were other contrivances for the same purpose, but 
we are not conversant with them.” Had we known of 
your apparatus we would have mentioned it at the same 
time and in the same way. If these matters are called to 
our attention while they are novelties we will be very glad 
to illustrate them, that our readers may draw their own 
conclusions as to their merit. etc. ] 





BILLINGS, MONT., February 23, 1888. 
_ SIR: In answer to W., P. Powers’ inquiry, in your last 
issue, in regard toan automatic device to govern dampers 
on hot-water apparatus, I respectfully send the inclosed 
cut that I think will exp.ain itself to any good workman. 


I have used it with good success in my praciice. The de- 
vice, of course, is intended tor an open tank system, and 
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can be regulated for any temperature of water by adjusting 
chain. The float and dam per should be counter-balanced. 
On the end of lever, attached tu smoke-flue damper, there 
should be an iron or lead weight to close damper when 
foat rises. Hoping this may be of some use to your 
readers, Tam yours respectfully, A READER. 

[Our correspondent’s method is not unknown to many 
in the hot-water trade. For some reason, however, it has 
not received the recognition it would appear to command. 
Like almost everything else. it has a weak point, which is 
the trouble to keep the desired level in the expansion-tank. 
It cannot be used when a ball-cock is used,as the ball- 
cock keeps a constant level unless it is submerged to oper- 
ate only at a very low point ; and when there is no auto- 
matic supply, unless the apparatus is absolutely tight, the 
variation in the tank destroys the regulation. In the 
hands of onewho will look after the careful regulation of 
the height of the water it should give good results. ] 


TO PREVENT SYPHONAGE OF A TRAP. 


OFFICEF OF Post HOSPITAL, 

Fort Supp ty, I. T., February 28, 1888. 

SiR; Will you please answer the following, either by 
_ letter or reference to THE ENGINEERING AND BUILDING 
RECORD, what prevents the water-seal of a water-closet 
outflow-pipe from being syphoned out by suddenrush of 
water ? Very respectfully, P. BOLAND. 


[To prevent syphoning it is only necessary to admit air 
to the top of the syphon, which destroys the vacuum. To 
do this in practice a bent pipe should be run from the 
highest point of the branch waste-pipe, between the trap 
oo as main, either into the main waste-pipe at 
ata ta) er point, or to some place where it can safely 

icate with the outside air, ‘The plumbing regula- 


tions of our leading citi 
i & cities have fo . 
quired these vent-pipes. ] tr a number of years re 


TO PREVENT RUST IN HEATING BOILERS | 
DURING THE SUMMER. 


WASHINGTON, D. C., December 27, 1888. 


Sir: I notice in some of the trade circulars of firms 
engaged in steam and hot-water heating directions for 
preservation of the pipes and radiators, to, at close of win- 
ter’s work, empty all the apparatus and then to fill again 
with fresh water. 

Is not this a mistake? Water itself, in absence of air, 
does not corrodeiron. But living water, fresh from streams 
or springs, delivered through city pipes, has always a 
certain quantity of air, richer than atmospheric air in 
oxygen, absorbed by the water. It is this free oxygen 
which supports the life of fishes, and which supplies the 
oxygen to rust iron in contact with it. Boiling expels this 
air and oxygen, and the water which has remained un- 
changed for weeks in a steam or hot-water heater should 
be thoroughly free,from air and free oxygen and the best 
fitted to prevent oxidation or rusting or corrosion of the 
inside of iron boilers and pipes. 

Does experience contradict this reasoning, which seems 
at least to be justified by the laws of chemistry ? 

Is it not safer to preserve in the apparatus the water 
long used and freed from air and free oxygen by repeated 
boiling ? M. C. MEIGs. 


[It isa mistake to draw off the water froma heating 
apparatus in the spring and fill it with fresh water. The 
condensed water that remains over the winter with more 
or less oil, etc., in it should be let remain. It is more 
desirable, however, to fill the boiler to the stop-valve with 
water than to draw it off and leave it empty, and therefore | 
when there is no condensed water to fill it with, fresh water © 
has to be added. Draw all this water off in the fall, clean 
the boiler, ard fill with fresh, clean water for the winter's 
use. | : 





HOW TO REMOVE IMPURITIES FROM SOLDER. 
SCRANTON, PA., March 2, 1888. 


Sir: Can you give me information regarding the treat- 
ment of solder to remove impurities ? JOHN PuRvVISs. 

{Mr. Alfred Ivers, one of the oldest master plumbers of 
New York, explains as follows the method he has used with 
satisfactory results for many years, The solder is simply 
melted in any convenient amount and when it is all lique- 
fieu a piece of sulphur is thrown in and causes the imputi- 
ties to gather in a floating scum that is skimmed off and 
leaves the pure metal ready to be cast into cakes or bars 
for required use. A lump of sulphur the size of a hickory 
put is sufficient to refine ten or tifteen pounds of solder. 
Some plumbers have a small ladle with the handle bent 
down instead of up, fill the cup with powdered charcoal, 
and force it, bottom side up, into the kettle of melted 
solder. When it reaches the bottom it expels the impuri- 
ties which rise to the top and are skimmed off as before. 
Mr. Ivers says this method answers well, but that he uses 
and prefers the sulpher treatment. ] 





THE USE OF ANEMOMETERS. 
Toronto, February 24, 1888. 


Sir: I have for some time used an anemometer in work- 
ing out problems in ventilation, but do not feel satisfied 
that I obtain correct results on account of the way in which 
the correction for error is stated. ‘he label inside the lid 
of the box reads: ‘‘ Add 30 per minute to the observed 
reading of the air-meter.” 

Now, it appears to me that, as the error is due to fric- 
tion, it must be in the same ratio for every revolution of 
the wheels, so that the correction ought to be so much per 
cent. on the number of feet registered. Applying the rule 
as given, the result would be as follows (and looks absurd) : 


tooo ++ 30 — 1030, O1 3° percent. 
100 -+ 30 = 130, OF 30 *s 

10 + 30 = 40, OF 300 
A letter to the makers only elicited the reply that the 
error is due to fricticn and that tbe correction is properly 
stated. I shal! be obliged if you will kindly throw some 

light on the matter, D. B. D. 
[We have had the same experience with a well-known 
make of anemometer as our correspondent, and could get 
no better answer from the New York dealer than he has 
received. ‘Lhat the amount of error should be constant 
per unit of time seemed hardly probable or at best 
merely an approximation. We were dissatisfied, there- 
fore, with this uncertainty, and consequently, as a rule, 
test, at least approximately, any anemometer we have to 
use. Our method of test, though not without possible 
error, is reasonably reliable and always easily made, as no 
instrument but a tape line and a large closed room—the 
larger the better—is necessary. We measure a track 


a 


around the room of 100 feet or any other convenient dis- , 


tance. ‘Then holding the anemometer at arm’s length on 
a small rod at right angles to the way we face, we go 





around the track in different directions and at aifferent 
speeds, noting the error, whether fast orslow. By revers- 
ing the direction of motion about the track the effect of local 
currents in the room is eliminated and the danger of set- 
ting all the air in motion in one direction around the room 
is avoided. If an anemometer is held before the operator 
or near enough to his body so his motion will affect the 
air the anemometer is passing through the experiment will 
not be reliable. There are other methods, but they require 
special contrivances. | 





“SKIN” PLUMBING IN NEW YORK AS DE- 
TECTED BY THE INSPECTORS OF THE 
BOARD OF HEALTH. 


ON January 18, 1888, David Durie, Jr.. and James H. 
McManus, of East One Hundred and Seventy-sixth Street, 
were arrested for violations of the health laws inthe plumb- 
ing of twelve houseson One Hundred and Fifteenth Street, 
east of Sixth Avenue. Inspectors E. P. Eastwick and J. 
P. Corcoran reported many open joints, split hubs, hubs 
placed downwards, drain-pipes laid level, and joints with 
no Jead. The Justice granted a delay of two weeks to 
permit rectification of the work. After a second two weeks 


' the work was reinspected by the Health Department, and 


seven of the original violations were found remaining. 

_ The defendents were fined $250 each, although they 
produced two plumbers at the trial who swore that the 
work was perfect. 

January 5, John Foley, of 385 Second Avenue, was held 
for trial before Special Sessions for violations of Health 
Board rules tn doing a piece of plumbing in addition to 
the work called for in the original job and for which no 
plan had been filed. 

Inspector J. T. Corcoran found open joints, unvented 
traps, and open joint in main drain. Mr. Foley pleaded 
sickness that prevented his personal supervision of the 
work and was sentenced, January 20, to a fine of $25. 

Kirchof & Brown, 2to East Eighty-sixth Street, were 
held December 28, 1887, for violations in two houses, Nos, 
38 and 40 Morton Street, where Inspector H. F. Barkley 
found a total number of 78 joints that were defective, open, 
strained, or packed with oakum only, some of which were 
covered by plastering. 

They were tried before Court of General Sessions Jan- 
uary 25, and fined $25 each. 

Frank M. Clemmens, 1507 Avenue A, who, as we re- 
corded in our issue of December 31. was held for violations 
in house No. 93 East Eighty-fifth Street, was tried before 
Court of General Sessions February 8, and fined $50, the 
particular charge being open and defective joints, 

Several cases are still pending before the Court of Gen- 
eral Sessions that have been delayed s‘nce beforethe above 
were commenced. Among them that of John Kelley, 
who was held December 3, as stated in our report of De- 
cember 31, and Plumber Francis Callaghan, whose case 
dates back nearly five months. 

The case of Herman Hoeffer, who was held December 
13. 1887, for trial by Court of General Sessions for viola- 
tions in the large apartment house at north-east corner of 
Fifty-fifth Street and Broadway, where the pipes were 
found plugged up to mislead the inspectors, is still in 
abeyance, notwithstanding its particular flagrance. The 
activity of the Health Board in the matter of these prose- 
cutions is having a salutary effect and much less bad work 
is being reported by Chief John C. Collins and his 
inspectors. 

HORSES’ POWER AND HORSE-POWERS. 

A PAIR of good horses can exert a pull of quite 1,300 
pounds for a short distance. At aspeed of only three 
miles an hour this amounts to ten indicated horse-power, 
and is actually often exerted, horses being able, for short 
periods, to put forth at least five times more than their 





normal power. 


CAR-WHEELS made of paper, under hydraulic pressure 
have for some years past been on trial on some of the rail- 
ways in Germany. Recent reports give instances of failure, 
and investigation has shown that in the majority of cases 
of failure and collapse of wheels the periphery of the 
wheels has been burst, owing probablv to the action of the 
brakes. The wheels have lasted some years before 


failure. 


THE New York and Harlem Railroad Company has 
asked permission from the Board of Aldermen to use 
electric motors on the Fourth Avenue surface road in New 
York City. 
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SOME DETAILS OF WATER-WORKS CON- 
STRUCTION. 
CUP-JOINT VERSUS WIPED-JOINT. 
OUR readers will be interested in the following corre- 
spondence, which sufficiently explains itself, Mr. Kirk’s 
letter to us having been sent to Mr. Billings for reply : 


TORONTO, February 25, 1888. 
Stk: In your paper of February 11, 1888, page 166, 
under the head of ‘* Water-Works Construction,” Mr. W. 
R. Billings, C. E., speaks disparagingly of the wiped- 
joint, and claims equal, if not greater, strength for what 
he terms the cup-joint. Now, I propose a fair question 
to Mr. Billings. Has he ever made a practical test of the 
strength of these two kinds of joints ? that is, taking a tair 
sample of each; if so, what was the result of such test? 
In the making of both these kinds of joints it is necessary 
to open or widen the end of the pipe, and asa result the 
pipe is thinner than it formerly was; in the case of a 
wiped-joint the thin portion of the pipe has been covered 
well with solder, which is not the case with the cup-joint 
(as is shown in the cut on page 88, Vol. 17). The only 
argument in favor of the cup-joint is cheapness; it can be 

done by labor of inferior skill. Yours respectfully, 
BENJAMIN KIRK. 





TAUNTON, MAss., March 5, 1888. 


Sir: I take pleasure in replying to Mr. Kirk’s courteous 
note of February 25 by frankly admitting to begin with 
that I have not made any comparative tests of strength of 
the cup and the wiped joints, and furthermore, that if Mr. 
Kirk has records ot any such tests I shouid esteem it a 
great favor to be allowed tosee them. Inthe absence, 
then, of special tests one must base his opinion upon the 
experience of himself and others, and upon the special 
features of each joint as developed in a study of the struc- 
ture of the two. I know that the cup-joint has been used 
in Boston, Mass., for many years, and has given satisfac- 
tion, and I know that it has been used in Taunton for two 
years without developing any signs of weakness, and that, 
too, under severe treatment. Now, if Mr. Kirk will make 
a full-size drawing of a longitudinal section of each joint 
he will agree with me, I think, in saying that the source 
of strength in each joint lies in the perfect union of the 
metals over the surfaces in contact, and that in the wiped 
joint there is an excess of solder. By way of illustration, 
though I admit the inexactness of the comparison, we 
may speak of the wiped joint as one in which the edges 
are butted together and held by a strap of solder, while 
the cup-joint is a lapped joint held by a perfect cement. 
I am told, moreover, by experienced plumbers that a 
wiped joint under changes of temperature, such as will 
occur in a hot-water pipe for example, will open at the 
edges, and when brass is connected with lead, the unequal 
expansion of the large mass of solder, the lead, and the 
brass, makes this statement seem more than probable. 

Mr. Kirk says “‘ the only argument in favor of the cup- 
joint is cheapness,” and, properly understood and applied, 
this is argument enough. It is one of the commonplaces 
of engineering that we should obtain the maximum of use- 
ful effect with the minimum expenditure of material con- 
sistent with safety. WILLIAM R. BILLINGS. 


QUICKSAND IN THE SHORE SHAFT OF THE 
NEW CHICAGO WATER TUNNEL.*® 
(Special Correspondence trom Chicago.) 

ACTING City ENGINEER W. R. NORTHWAY says: 
** Having struck a very large pocket of quicksand contain- 
ing limestone boulders, it is evidently impracticable to 
run the city’s new water tunnel into the lake from that 
point. Mr. Onderdonk will sink a new shaft at some 
point in Lake Park to be determined by boring, and from 
this the lake tunnel will be projected. The old shaft was 
sunk some 77 feet—about its full projected depth—when 
this quicksand pocket of unusual extent was encountered, 
along with water, and though 500 gallons a minute were 
pumped out for a week or more, further progress on the 
shaft was inappreciable. The quicksand is so extremely 
fine that a magnifying glass scarcely shows the grains. It 
is so diluted that in a tumblerful left to settle, four-fifths 
is pure water above the sediment. A superficial depres. 
sion has taken place along a strip between 200 and 3co 
feet wide, and extending from near Michigan Avenue east 
to the lake shore under the railroad tracks, the whole 
length perhaps 1,000 feet, with a depression in no place 


over two feet, despite newspaper sensations representing 
wrecked trains, collapsed houses, the disappearance of 
100 yards of breakwater, and an earthquake havoc gener- 
ally. At the same time it has been held really unsafe to 
goon. The limestone boulders, some of which had to be 
blasted, were of various dimensions, from the size of your 
head to four feet in diameter, and they were often worn 
perfectly smooth. The water encountered does not rise 
in the shaft to within thirty feet of the lake surface, show- 
ing, of course, that they are not connected. The old shaft 
will be utilized for the land tunnel, and boring is already 
in progress to locate the new works, which will require 
three and a half years to finish. They will certainly be 
necded by that time.” 








* The specific ations for this work were abstracted and illustrated 
on page 6r° of our issue of October ag, 1887. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting was held Wednesday evening, 
March 7. Director Mendes Cohen presided over an un- 
usually large attendance of members and visitors. The 
usual business routine was followed by the announcement 
of the decision of committees examining prize essavs who 
awarded the Norman Medal to the paper on ‘‘ Evapora- 
tion,” presented by Desmond Fitz Gerald, M. Am. Soc. 
C. E., and the Roland Prize to the paper on ‘‘ Steel, some 
of its properties, its use in structures and in heavy 
guns,” by William Metcalf, M. Am. Soc. C. E. The 
Secretary then read a paper by John W. Hill, M. Am. 
Soc. C. E., on ‘* Test of an Edison incandescent electric 
lighting plant.” The paper was a description, report, and 
tadulation*of an elaborate eight days’ working test of the 
cost, efficiency, and relative value compared with gas of 
the Edison plant in the Union Central Depot at Cincin- 
nati, O. 

Very complete data were given of all the physical, me- 
chanical, and electrical conditions and the detailed results 
secured. The lamps of 16 and 32 nominal candle-power 
were carefully tested by a voltameter, consisting of a bath 
containing two zinc plates through which a fixed propor- 
tion of the total current was passed, and caused a reduc- 
tion in weight of one of the plates. This loss was assumed 
proportional to the current, and agreed satisfactorily with 
the galvanometer results, and accounted for 65 per cent. 
of the illumination. 

It was stated that the cost of illumination increased 
directly with the age of the lamp and was about doubled 
after a few weeks, when the brilliancy was decreased in the 
Same ratio. Variations of 20 percent. to 30 per cent, in 
the intensity of illumination were observed while making 
the photometric tests. About 69 per cent. of the indicated 
horse-power of the engines was transmitted to the dyna- 
mos, of which 45.5 per cent. was utilized in actual illu- 
mination. 

Mr. Hill found that, considering the actual illumina- 
tions compared, that of the electric lamps cost thirty-nine 
per cent. more than the gas-light. He considered that the 
results of the tests indicated so great a loss of power 
between the engines and dynamos, 
should be stimulated to remedy it. 

After the conclusion of the paper it was discussed by 
J. F. Flagg, Mem. Am. Soc. C. E., and some explana- 
tions presented by Mr. Howell, who witnessed the tests 
as a representative of the Edison Company, who ex- 
plained the low efficiency of the engines as due to an 
excessive amount of counter-shafting, and their working 
at one-eighth of their regular load; notwithstanding 
which the electric light was found ten per cent. cheaper 
than gas. 

The results of the vote on amendments to the constitu- 
tion showed that the proposed change establishing a 
student grade was lost by 137 affirmative to 142 nega- 
tive. 

The amendment providing for election of members by 
committee was lost by 67 affirmative to 212 neyative. 

Vhe other proposed amendments relative to admission of 
fore'gn applicants and reconsideration of ballots were car- 
ried by votes of 251 and 226 affirmative to 32 and 55 neg- 
ative respectively. | 

The meeting was then adjourned, and the members 
enjoyed the usual collation and social meeting. 


that electricians 


The following gentlemen were elected : 


As Members—Fred. James Amweg, Engineerin charge of Market 
Street Bridge over Schuylkill River torcity of Philadeiphia ; Oberlin 
Matthies Carter, in local charge of River and Harhor Improvements 
and Fortifications in Georgia and North-eastern Florida, Savannah, 
Ga.; Charles Sewall Gowen, Division Engineer, Division t, New 
York Aqueduct Commission, Sing Sing, N. Y.; Charles Davis Jame- 
son, Consulung Engineer, New York City; Edward John Landor, 
Chief Engineer Wrought Iron Bridge Co., Canton, Ohio; Hunter 
McDonald, Assistant Engineer Nashville, Chattanoogaand St. T.ouis 
Railway, New Market, Ala.; George Romaine Olney, Assistant 
Engineer Section 10, New Croton Aqueduct, Morris Deck, N. Y.; 
Franc.s Ensor Prendergast, Assistant Eng:neer New York and New 
Englaad Railroad, Newton Highlands, Mass.; George Henry Robin- 
son, in charge of Works at Marysv'lle, Montana; Edward Wegmann, 
Jr.. Division Engineer New Croton Aqueduct, Enxlewsod, N. J.; 
Arthur Owen Wilson, conducting a general eng neering office. Bir- 
mingham, Ala.; Joho Young, Engineer Geneseo Water-Works, 
Geneseo, N. Y. 


As Assoctate.-John Haines Warder, engaged at Edge Moor Iron 
Works inspecting Bridge Work and Material for the Balt:more and 
Ohio, New York and New England, and Richmond and Danville 
Railroads, Wilmington, Del. 

As Juniors—David Sylvanus Carll, Assistant Engineer Grand 
Avenue Cable Co., Kansas City, Wo.: Charles Alfred Hasbrouck, 
Assistant Engineer Detroit Kridge and !ron Works, Detroit, Mich. 


PERSONAL. 


PROFESSOR Byron W. CHEEVER, A. M.. M. D., Pro. 
fessor of Metallurgy in the University of Michigan, died 
at his home at Ann Arbor, aged 46 years. 


Mr. L. L. Buck, M. Am. Soc. C. E., has just returned 
to New York from the superintendence, at Pasco Junction, 
Wash. T., during the winter, of the construction of his 
recently, designed large combination bridge over the 
Columbia River for the Northern Pacific Railroad. 





ARCHITECTURAL COMPETITIONS. 


OFFICE OF 
BOARD OF COUNTY COMMISSIONERS, 
LANCASTER COUNTY, 
LINCOLN, NEB., March 3, 1888. 

SIR: The architects’ competition in the sub- 
mission of plans fora court-house was awarded 
to F. M. Ellis, architect, of Omaha, Neb., 
being fourteen architects in the contest, from 
the following places: James Tyler, W. S. 
Gray, O. If. Placey and J. If. W. Hawkins, 
Lincoln, Neb.; F. M. Ellis, F. & C. Mendel- 
son and Hodgson & Son, Omaha, Neb.; 
George F. Hammond, Cleveland, O.; Weary 
& Kreamer, Akron, O.; M. E. Beebe & Son, 
Buffalo, N. Y.; J. W. Yost, Columbus, 0..: 
Schrage & Nichols, Kansas City, Mo.: Echel 
& Mann, St. Joseph, Mo. A fine lotof plans 
and hard to decide what plan to adopt, the 
buWding that was selected being 1oox150, of 
stone, and fireproof. Yours truly, 

O. C. BELL, Clerk. 





MISCELLANEOUS. 


New YorK CiTy.—At a meeting of the 
Aqueduct Commissioners held March 3 to 
award the contract for Section 16 of the New 
Aqueduct, Counsellor L. Laflin Kellogg and 
Arthur H. Smith, his associate, served an in- 
junction on the Commissioners, and O'Brien 
& Clark, contractors, preventing the Board 
from awarding the contract to O'Brien & 
Clark, and restraining that firm from accept- 
ing it. The injunction, which is temporary, 
was granted by Judge Barrett ina suit brought 
by Jacob Ebling, a liquor dealer, as a tax- 
payer, setting forth the circumstances of the 
bidding and awarding, and alleging that the 
awarding ts illegal and against public policy. 
He asks for a permanent injunction. 

‘he Commissioners have been notified to 
appear in Supreme Court Chambers Monday, 
March 12, and show cause why the injunction 
should not be made permanent. It is stated 
that in Section 16 there were several bidders. 
The proposals called for bids of three kinds : 
(1) For the entire work ; (2) for the iron-work; 
(3) for excavating and laying pipes. O’Brien 
& Clark bid $1,052,365 for the entire work— 
the lowest bid of that kind made. The War- 
ren Foundry and Machine Company bid 
$674,730 for the iron-work, the lowest bid of 
that kind. William E. Dean bid $315,648.25 
for excavating and laying pipes, the lowest bid 
of that kind. When the bids were opened 
O’Brien & Clark were decided to be the lowest 
bidders for the entire work in lump. Mr. 
Ebling asserts in his complaint that the bids 
of the Warren Foundry and Machine Company 
and Mr. Dean added together are $61,987.75 
less than O’Brien & Clark’s bid for the same 
work, and that therefore they ought to have 
the contract. He alleges by the affidavit of 
Mr. Charles Jones, a contractor, that Mr. 
Dean and the Warren Foundry and Machine 
Company are honorable and nious con- 
tractors, who can be implicitly trusted to do 
their work honestly and well. 


PHILADELPHIA, PA.—A Committee of Prison 
Inspectors opened bids on February 17 at the 
County Prison in Philadelphia for the con- 
struction of the outer stone wall of the vew 
County prison, two portals, a guard-house, 
about 60 feet square and 45 teet high, and the 
rotunda from whence the cells will extend. 
The chamber of the rotunda will be 84 feet in 
alland 45 feet high, and there will be 1,300 
linear feet of outer wall, which will be seven 
feet thick at the base, 3 feet 6 at the top, and 
35 feet high. 

The bidders were as follows : James J. Ryan. 
$167,000; Charles McCall, $165,500; T. H. 
Doan, $137.233; Richard A. Malone, $129,500; 
Frank Sweeny, $169,000, The contract was 
awarded to Malone. 


Nrw ORLEANS, LA.—Congress has receive 
a report from Captain Black to the effect that 
it will cost $50,000.t0 make a channel 200 feet 
wide and twenty feet deep through the two 
sandbars near Little Mangrove Point, so as to 
allow vessels to enter Tampa Bay. He also 
estimates that it will cost $300,000 to properly 
improve the northwest channel near Key West. 





CONTRACTING NEWS DEPARTMENT. 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 
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WATER, SEWERAGE, ETC. 


ORANGE, N. J.—The Commissioners on 
Drainage, appointed by the courts some time 
ago to consider the condition of the Second 
Rwer, Doddtown, have decided to recommend 
the widening and deepening of the stream. 


- CeNTREVILLE, Mb. — Water-works will 
probably be established here. Address the 
‘Town Clerk. 

TFCUMSEH, NEB.—Our correspondent writes 
as follows: ‘* The water-works election held 
here was almost unanimous. there being only six 
votes against the proposition ; $21,000 bonds 
were voted. Bids will probably be opened 
March 29.” 


Kutztown, Pa.—Concerning the water- 
works question here our correspondent writes 
as follows: ‘* We have in contemplation to 
erect or establish water-works in our town. 
We had engineers here and had some pro- 
posals. The plan we have now in view is con- 
sidered a very good one. I will inform you of 
what actioa will be taken at the next Council 
meeting.” 


ALEXANDER, ARK.—Concerning the report 
that water-works were to be erected here the 
Cle'k of Monroe County writes us as follows: 
‘No water-works in contemplation in Mon- 
roe County, Ark., as far as my knowledge.” 


SUPERIOR, W1s.—Work on water-works 
will be resumed about May 1, to be com- 
pleted in July ; additional pipe-hydrants are 
likely to be required. R. B.C. Bement is the 
engineer in charge of construction ; works 
owned by Superior Water Co., R.J. Wermyss, 
President, West Superior. 


CLEVELAND, O.—The Secretary of War has 
transmitted to the House a report by Major 
Overman, for the Engineer Corps on the pro- 
posed extention of the breakwater at this city. 
The estimate of the proposed extension of 
2,000 feet is $300,000. 


_ MILWAUKEE, WIs.—Specifications are be- 
ing made for about $200,000 worth of sewer 
Construction to be done here this spring. 


CAMBRIDGE, INDIANA.—Concerning the 
report that water-works were to be erected 
icfé Our correspondent writes as follows: 

No steps have been taken to establish water- 
works; have wells and cisterns.”” 


poe STONE, DAk.—The Board of Trade 
: ors diking Big Stone Lake and opening 
avigation from the lake to Lake ‘Traverse. 


DOS KEAND, MaAss.—Concerning the re- 
2 ee extensions here our cor- 
ee ent writes as follows: °° Extending of 
Ves Fara to Water Commissioners. 
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ForT FAIRFIELD, ME.—We are in receipt 
of the following communication from the Town 
Clerk at this place: ‘‘ At a meeting of the 
Sarsfield Water Co., of Ft. Fairfield, Me., it 
was voted to transfer its charter rights to any 
party or parties who may contract for a water- 
supply with the Village Corporation Assess- 
ors.” 


NORWALK, O.—It is probable that there 
will be extensive changes made to the water- 
works system here at an early date. The 
question of improving the present plant has 
been discussed for a long time, and recently 
a joint committee of members of the Water- 
Works Board, the Common Council, and _ pri- 
vate citizens investigated the matter and sub 
mitted a report to the citv officials. The report 
recommends the building of two or more stor- 
age reservoirs, new pumping engines, and the 
addition of several dams. the whole cost of 
which isestimated at $50,000. The matter is 
to be settled at an election to be held in April, 
and should it result in favor of the measure 
bonds in the sum required will be issued. 
Further investigation is to be made by an ex- 
pert hydraulic engineer. For details address 
Frank Sawer, Town Clerk. 


ST. PAUL, Mtnn.—The Fire Department 
talks of purchasiny stand-pipes for use at fires 
in upper rooms of high buildings. 


FARM'NGTON, ME.—We are in receipt of 
the foliowing from E. J. Merritt, Chairman of 
the Board of Assessors of this place, dated 
March 3: ‘*' The Village Corporation voted 
yesterday not to contract with the water com- 
pany. Our business men think it will come in 
the near future.” 


INDIANOLA, NEB.—City Clerk J. H. Berge, 
of this place, sends us the following communi- 
cation in reference to the reported watcr-works 
project here: ‘* The Board of Trade of this 
city is corresponding with different parties 
endeavoring to learn what the cost will be to 
dig a canal from one-quarter to one-half mile, 
with a fall of about ten feet, south side of the 
city. The committee appointed for this work 
have not reportel yet, therefore cannot tell 
what success they have had so far. But a 
canal will be made, and that soon. For further 
particulars address S. R. Smith, Secretary 
Board of Trade, this city.” 


BRAINTREE, MASs.—Concerning the re- 
port that the water-works here were to be 
improved we have received the following com- 
munication from Col. A. C. Drinkwater, of 
the Water Commission . ‘* The town of Brain- 
tree, Mass., entered into contract with John 
Cavanagh & Son, of Boston, September 8, 
1887, to put into our town a complete system 
of water-works, consisting of 12 miles of pipe, 
roo hydrants, 100 gates, stand-pipe of iron, 
100 feet high, 30 diameter pump of 15 000,000 
gallons daily. he works are in process of 
building, and will be completed early in the 
spring of this year.” 


ASHEVILLE, N. C.—Concerning the report 
that a system of sewerage was to be erected 
here we have received the following communi- 
cation from F.M. Miller, the City Clerk: ‘‘An 
election has been ordered to be held on the 
3d day of April next, to obtain the consent of 
a majority of the qualified and registered 
voters, to issue bonds of the city to the amount 
of $60,000 for the construction of a system of 
sewerage.” 


ST. Jos—EPpH, Mo.—Concerning the report 
that extensive sewerage construction was to 
be done here our correspondent writes as fol- 
luws: ‘No action yet taken in regard to 
sewers except some small contracts for distriots. 
Nothing will be done until after April.” 


ATCHISON, KAN.—-It is reported that plans 
are prepared for a sewerage system for this 
city, which is to cost, according to reports, 
$1,000,000. 


GRAFTON, W. VA.—An election will be 
held here March 20 to decide for or against 
the construction of a system of water-works to 
cost $28,000, from plans, etc., already made. 
The Mayor has charge of all details. 


GUYANDOTTF, W. Va.—A_ water-works 
company has been incorporated to build a 
system here. The capital stock is $100,000, 
and T. E. Stout, of Huntington, W. Va., is 
at its head. 


DALTON, GA.—It is stated that the Water- | 


Works Committee will take immediate action 
towards the construction of the system hereto- 
fore reported. 


BENTONVILLE, ARK.—It is reported that a 
system of water-works will be erected here by 
parties from Kansas City, Mo. 


- SALISBURY.MD.—It is said that the Water- 
Works Committee will proceed at once toward 
the details of the proposed system. 


PINEVILLE, Ky.—It is reported that water- 
works will be erected here by the Pineville 
Coal, Iron and Land Co. 


Hor SPRINGS, ARK.- -It is reported that 
the plant of the Hot Springs Water-Works 
Co. will be enlarged. | 


BATESVILLE, ARK.—A. A. Webber, Esq., 
writes : ‘* The Batesville Water Company is 
not organized as yet, but will be ina few days 
—just as soon as a balance of $2,000 is sub- 
scribed. Capital stock, $10,000. Soonas all 
stock 1s subscribed the company will be organ- 
ized and work wi!l commence at once.” 


HEBRON, NEB.—Water-works are to be 
erected here. Details can be had of the Vil- 


lage Clerk. 


Capac, MicH.—Water-works may be estab- 
lished here. For details address the Water- 
Works Committee. 


CoLusaA, CAL.—An 80-foot tank is to be 
erected here for fire protection. Water. Works 
Superintendent J. B. Cook can give details. 


Syracuse, N. ¥.—TVhe Syracuse Water 
Company has submitted the following propo- 
sition to the authorities of that city conditioned 
on a guarantee that they shall have the exclu- 
sive right to supply the city for ten years. 
They agree to (1) procure a full supply of 
water for every part of the city from a system 
of gang-wells at Onondaga Valley capable of 
supplying at least 20,000,000 gallons in 24 
hours: (2) to furnish the highlands with a full 
and ample supply; (3) to extend its present sys- 
tem in all theold wards and throughout the 
three new wards, which will require the laying 
of at least 30 miles of pipe; (4) to begin work 
immediately and complete it without any 
unnecessary delay. 


Marion, O., will build a system of sewer- 
age this season. Plans now being made. 


LAKEFIELD, ONT.—A 5,000 system Fof 
water-works is contemplated for this place. 


WHITEWATER, Wis.—Address Mayor En- 
gerbretsen for details of a contemplated 
water-works system here. 


’ ParRK HILt, ONtT.—A water-works svstem 
may beestablished hete. For details address 
the Town Clerk. 


WATER-WoORKS,—See our proposal column 


_ for information regarding water-works and 
. water-works supplies at the following places : 


Paisley, Ont.; Merriton, Ont.; Albany, N. Y.; 
San Antonio, ‘ex.; Columbus, Ga.; Asbury 


. Park, N. J.; Raleigh, N.C.; Newport, R. 1; 


Fort Riley, 
Paul, Minn. 


Kan.; Montgomery, Ala.; St. 


BRIDGES. 


WILKINS, Wy0.—A 60-foot iron bridge is 
to be erected here. See our Proposal Col- 
umn, 


VERNON, TEX.—A $32,000 bridge is to be 
erected here. Address the County Commis- 
sioneis for details. 


- MONTREAL, CAN.—Reports say that engi- 
neer Henry Malingee is preparing plans tor 
the proposed new bridge to connect this city 
with l.ongueuil, to cost between $4,000,000 


and $5,000,000. 


MonorA, Iowa.—A bridge is to be erected 
over the Missouri River by the counties of 
Monora, lowa, and Burt, Neb. 


MILWAUKEE, Wis. — The Chicago and 
N.W. Railway will build a $10,000 iron bridge 
in this city. 


i 





BRIDGES.—See our Proposal Column for 
information regarding bridge construction, 
etc., at the following places: Montreal, Can.; 
Wilkins, Wyo.; Thomaston, Ga. 


HUNTSVILLE, ALA.—An iron bridge is to 
be erected over Pinhook Creek. Address the 
Town Clerk of this place for details. 


TOMAHAWK, Wis.—A 468-foot bridge is to 
be erected over the Wisconsin River at this 
place. 


THOMASTON, GA.—Concerning the report 
that a bridge was to be erected here over the 
Flint River our correspondent writes as fol- 
lows: ‘* The bridge has been built, but the 
contract to inclose and cover it will be let to 
the lowest and best bidder on March 20.” 


RAILROADS. 


BROOKLYN, N. ¥Y.—The Common Council 
has received an application from the Fort 
Hamilton and New York Elevated Railroad 
for a franchise to build and operate an ele- 
vated road from Fort Hamilton trough Third 
Avenue to Atlantic and thence to South 
Ferry. 


DAVENPORT, .JA.—The Rasmussen cable 
system will be put in the street-car line. Dr. 
W. L. Allen has bought acontrolling interest. 


CHICAGO, ILL.—It is said that the Chicago, 
Milwaukee and St. Paul Company will soon 
build a link connecting the line from Mazoma- 
nie to Prairie du Sac with the main line at 
Kilbourn. 


WINNIPEG, MAN.—Premier Greenway has, 
it is said an offer to build the Red River 
Valley Railway from a reliable firm. The 
offer is to build the road from West Lynne to 
Portage La Prairie, the Government to pay a 
small cash bonus and an annual subsidy for a 
period of twenty years. 


STREET-WORK AND PAVING. 


LINCOLN, NeB.—The City Engineer can 
furnish details of considerable paving, etc., 
to be done here. 


PLATTSMOUTH, NrEB.—lIt is reported that 
considerable street work is to be done here 
this spring. 


FINDLAY, O.—Several miles of asphalt 
paving will be laid here in the spring. F. 
Arford can give details. 


CoLumBus, O.—Address the City Clerk for 
details of a large amount of street work to be 
done here soon. 


ST. JOSEPH, Mo.—Our correspondent here 
sends us the following communication con- 
cerning street-work : ‘* People are talking of 
vitrified bricks and cedar blocks, and some. 
thing in this line will probably be done during 
the summer, but have nothing definite to re- 


port as yet.” = 


NEwpoktT, R. I.—See our Propusal Column 
for information regarding paving to be done 
in this city. 


GAS AND ELECTRIC-LIGHTING. 


Macuias, ME.—An electric-light plant is 
to be erected here. 


PITTSFIELD, ME.—Two electric-light com- 
panies have been organized here. Darius 
Burns is at the head of one and Davidson 
Walker leads the other. 


Ware, MAss.—The electric-light company 
at this place will purchase a 50 horse-power 
engine, two boilers, dynamos, etc. 


VINEYARD HAVEN, Mass.—An electric- 


light company has been organized here, with 
Otis G. Stanley as president. 


BROOKLINE, Mass.—The Citizens’ Etectric: 
Light Company has been organized here and 
will at once begin the erection of a plant. 


WAKEFIELD, MAss.—The electric fight 
question is being agitated here. 


PLYMOUTH, Mass. The local gas-works 
are to undergo extensive additions. 


THAYER, Kan.—C. T. Ewing is at the 
head of a newly organized electric-light com- 
pany here. 


JopLin, Mo.—The Joplin Electric-Light 
and, Power Co. has; been organized here and a 
plant is\to-be erected at once. 
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PATCHOGUE, L. ].—The Patchogue Elec- 
tric Light Company has been incorporated. 
The capital stock is $20,000, and the incor- 
porators are J. S. Havens, George D. Gerard, 
and others. 


NEw Bricnton, S. I.—This place is to 
be lighted by electricity by the Richmond 
Light, Heat and Power Company. 


NorwiIcy, N. Y.—It is reported that this 
place is to be lighted with electricity. 


MILLERSBURG, O.—The officials will put 
ina 50-light electric-light plant. 


PINEVILLE, Ky.—Reports say that the 
Pineville Coal, Iron, and Land Co. will estab- 
lish gas-works here. | 


| ACKSO.NVILE, FLA.—Reports say that the 
Jacksonville Gas Co. has decided to add ma- 
chinery to manufacture gas by the Loomis 


process. 


New ORLEANS, La.—The Louisville Elec- 
ric-Light and Power Co. will add an incan- 
descent plant to its establishmentit is reported. 


RICHMOND, Ky.—It is reported that exten- 
sive new machinery will be placed in the Rich- 
mond Gas Company’s works. For de‘ails ad- 
dress Frank Adair, one of the reputed pur- 


chasers. 
HEBRON, NeB.—An electric-light is to be 
established here. ‘ 


BIDS OPENED. 


MINNEAPOLIS, MINN.—The Council Com- 
mittee on Water-Works met to open bids for 
constructing the trusses at the North Minne. 
apolis pumping station. Five bids were re- 
ceived, but as the work had not been adver- 
tised, the committee concluded to return 
them unopened. Engineer Cappelen was in- 
structed to invite proposals for furnishing the 
trusses, sash and doors, terra cotta and cut 


stone. 


LANCASTER, PA.—The contract for the 
erection of the Farmers’ Southern Market 
House in this city has been let toJ. Adam 
Burger tor $27,500. C. Emlan Urbanis the 


architect. 


St. PauL, MINN.—The following bids for 
the iron roof-trusses. sash, doors, and stone 
for the North Minneapolis pumping-station 
were opened March 2 by the Council Commit- 
tee on Water-Works: Trusses — Herzog 
Manufacturing Company, $6,500.07; De Soto 
Boiler- Works, $4,900.80; Hlouston & Harris, 
$4.298.34; M. W. Glenn, $3.78:; Shiffer 
Bridge Company, Pittsburg, $5,100; Canton 
Bridge Company, 33,895; Chicago Forge and 
Bolt Company, $3,959. The contract was 
awarded to the Canton Bridge Company, of 
Canton. O. For terra-cotta— Houston & Har- 
ris, $3.575; G. W. Turnbull. $2,730; C. S. 
Leeds, $3,250. F. Jenson was the only bid- 
der on stone. His proposition included the 
furnishing of three kinds of stone: Kasota, 
Bayfield brown, and Bedford stone, ranging in 
prices from 70 cents to ¥1.60 per cubic foot. 
Four bids for sash and doors and other wood- 


work were handed in. 


New Haven, Conn.—The tollowing bids 
for constructing a sewer on Davenport Avenue 
were opened February 29 by the City Engi- 
neer: Anthony Carroll, $29,359.50; Patrick 
Maher, $29,311; C. W. Blakeslee & Son, 
$26,759; Mattl.ew Kehoe, $26.000; Lawrence 
O'Brien, $25,392. all of New Haven; Harris 
& Maguire, Brooklyn, N. Y., $24,763.20; A. 
Brazos & Sons, Middlefield, Conn., $24,616.30. 
The contrrct was awarded to A. Brazos & 
Sons. “ 

The following bids were received for ma- 
sonry for sewer in Boulevard; Bruen & Shep- 
ard, $53.309.50; Anthony Carroll, $57.745; 
Patrick Maher, $49,943; C. W. Blakeslee & 
Son, $49,307.50; L. O'Brien, $39,365, all of 
New Haven; Harris & Maguire, Brooklyn, 
N. Y., $49,883. The contract was awarded 


to L. O’Brien. 


New York City.—None of the bids sub- 
mitted to the Department of Docks, to be 
opened March 6, for removing the old pier at 
the foot of North Moore Street, and building 
a new one, were opencd, as it was ascertained 
that access could not be had to the premises 
on which the pier stood until certain legal re- 
strictions had been overcome. The work will 
be readvertised as soon as the department is 
in a position to proceed. 


St, PETER, ;MINN.—Ten bids have been 
opened on water-works construction. 
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BEATRICE, NeEB.—The following bids for | 


sewers were received by W. A. Wayner, City 
Clerk, March 1: E. J. Hanlon, Sioux City, 
Iowa, $28,799.50; John Layne, Lincoln, Neb., 
$29,723.30: F. S. Blodgett, Milwaukee, Wis., 
$32,239: Shannon & Kilpatrick Bros., Beat- 
rice. $29.%00; W. H. Duffit, Leavenworth, 
Kan., $27.928.45. 

Fix DLaAyY, O.—The following bids for pump- 
ing-engines, pipe, castings, etc., were received 
by Water-Works Committee February 15: 

Pipe, Addyston Pipe and Steel Co., Newport, 
Ky., $70,074.40; Pipe-laying, James J. Rum- 
sey, Canton, O., $23,820.71; Hydrants, Bour- 
bon Brass and Copper Works, Cincinnati, O., 
$4,823; Valves and Boxes, Eddy Valve Co., 
Waterford, N Y.,$2,609.60; Machines, Gor- 
don & Maxwell Mfg. Co., Hamilton, O., $16,- 
637. 

CLEVELAND, O.—The following bids for 
furnishing pipe, etc., to the Water Depart- 
ment for the year 1888 were opened, March 6, 
by John Whitelaw, Superintendent Water- 
Works : 

R. D. Woott & Co., Philadelphia, Pa., 
3-inch, $31.20 per ton; 4-inch, $28.80; 6 and 
8 inch, $28.20; 10 and 12 inch, ¢27.80; 30- 
inch, $26.95. 

Lake Shore Foundry, Cleveland, O., 4-inch, 
$34; 10 and 12 inch, $12; special castings, 3 
to 12 inch, 2c.: 30-inch pipe, $26.50; spe- 
cial castings, 30-inch, 3c. 

Ohio Pipe Co., Columbus, O., 4-inch, $29; 
special castings, 3 to 12-inch, 3%{c; 30-inch 
pipe. $29.97; special castings, 30-inch, 3%ce. 

Addyston Fipe Co., Cincinnati, O., 4-inch, 
$29; special castings, 3 to12 inch, 2%c ; pipe, 
30-inch, $28.50; special castings, 30-inch, 
2%Ke. 

Buffalo Cast Iron Pipe Co., 4-inch, $28.40; 
special castings, 3 to 12 inch, 3c.; pipe, 30- 
inch, $25.85; special castings, 30-inch, 33¢c. 

New Philadelphia Pipe Works, 4-inch, 
$27.10; special casrings, 3 to 12 inch, 3c. 

New YorK City.—The following bids for 
altering the plumbing of the City Hall, 
according to specifications prepared by Albert 
L. Webster, civil and sanitary engineer, and 
submitted in response to invitations issued to 
a number of selected plumbers, were opened at 
the Department of Public Works March 3. 

For all work called for on plans and speci- 
fications and not included under ‘‘ additional 
prices’’ below,and other work complete on main 
drain to a point 35 feeteast of the east wall of 
the building, the bids were as follows: 

Delany & Ward,$t7,2c0; Moody & Bracken, 
$11,350; Durham IHlouse Drainage Co., 
$14,900; John Renehan, $18,000. 

‘}he bids for which came under the head of 
‘* additional prices” were as follows: 

Emptying cesspools—Delany & Ward, $6 
per cubic yard; Moody & Bracken, $35 each 
cesspool; Durham House-Drainage Co., $100 
each cesspool; John Renehan, $250 each cess- 

ool. 
. Removing all sewage and polluted earth 
other than excavations necessary for trenches: 
Delany & Ward, $4 per cubic vard; Moody & 
Bracken, $5 per cubic yard; Durham House- 
Drainage Co., $2 per cubic yard ; John Rene- 
han, #3 per cubic yard. 

For trenching and tunneling and laying vit- 
rified drain, complete, estimating 120 feet of 
trenching and 20 feet of tunneling, beyond 
work covered by the general contract price, 
the bidders wereasfollows: Delany & Ward, 
$3,080; Moody & Bracken, $300; Durham 
House Drainage Co., $460; John Renehan, 
$1,220. 

For extra work—Delany & Ward, 10 per 
cent. on net cost; Moody & Bracken, Io per 
cent.; Durham House Drainage Co., 15 per 
cent.; John Renehan, 20 per cent. 

Time—Delany & Ward, 60 days; Moody 
& Bracken, 30 or 40 days; Durham House 
Drainage Co., 60 days; John Renehan, too 
days. 

The following firms put in bids to do the 
entire work for 10 per cent. on the net cost: 
Byrne & ‘lucker, James Muir, Locke & Mon- 
roe. The contract has been awarded to Moody 
& Bracken. 


New YorkK City.—lIn our account of bids 
opened by the Aqueduct Commissioners for 
cast-iron pipe and special castings for the pipe- 
line, published last week, the total prices were 
given. ‘She prices per ton wer. as follows : 
Walter Wood, cast-iron straight pipe, $24.80; 
special pipe castings, $27; Reading Foundry 
Co., 5,000 tons cast-iron straiyht pipe $28, 
special pipe castings, $41.50; Warren Foun- 
dry and Machine Co., cast-iron straight pipe 
$24.40, special pipe castings, $55; McNeal 
Pipe and Foundry Co., cast-iron straight pipe 
$25.50, special pipe castings. $48: Quassick 


‘ Tron Co, cast-iron straight pipe $26.45. spe- 


cial pipe castings, $55. 


GOVERNMENT WORK. 


PHILADELPHIA, Pa.—Abstract of proposals 
for removal of the wreck of the schooner 
‘*G. H. Berst,” lying in Delaware Breakwater 
Harbor, opened March 5 by Lieutenant-Colonel 
Henry M. Robert, Corps of Engineers: Elihu 
J. Morris and Charles W. Johnston, Lewes, 
Del., $824; Joseph D. Truxton, Lewes, Del., 
$794. The bid of Joseph D. Truxton was 
recommended for acceptance. 


MISCELLANEOUS. 


NEW ORLEANS, LA.—It is reported that a 
dock, to cost $100.000, is to be erected here, 
and that Octave Vallette can furnish details. 


New York.—Complaint has been made to 
the Koard of Health, by Fish Commissioner 
Blackford, of the filthy condition of Fulton 
Slip. He states in his complaint that refuse 
is carried by the sewer into the slip and con- 
taminated the fish in cars. The board will 
ask the Department of Public Works to ex- 
tend the sewer beyond the pier and the Depart- 
ment of Docks to dredge the slip. 


BANGOR, Me.—An electric street-railroad 
is to be established here. 





PROPOSALS. 


(Continued from page viii.) 


COURT-HOUSE.—Proposa!s are wanted at Doug- 
Jas, Ga., until April 2. for the erection of a-court- 
house. Address Eujah Paulk. 


JAIL — Proposals are wanted at Louisville Kv., 
uotil April 2, for the erection of a jail. Address James 
F. Brown, as above. 


COURT HOUSE.—Proposals are wanted at Abbe- 
ville, La.,unti May 1, for the erection of a court-house, 
to cost $22,000. Address W, W. Edwards. 


WA‘LER-WORKS.—Proposals are wanted at Paris, 
Ky., for the ercct‘on of a system of water-works, No 
Gate specified. Address the Mayor. 


STONE.—Proposals are wanted at Washington, 
D.C., until Match 3:2, for fur:ishing the dimension 
stone required forthe walls of the cellar or snb-base- 
ment story of the Congressional Library Building, to 
be constructed in Washington, D.C. Address Willram 
F. Vilas, of the Commission for the construction of the 
building. 


SEWERS AND STREET WORK.—Proposals are 
wanted at Jersey City, N. J., until March 26, for 
constructing sewers in certain streets : also forstrect 
improvements. Address Martin Finck, Clerk, Koard 
of Public Works. 


PAVING.—Proposals are wanted at Albanv, N. Y., 
until March 19 for paving, etc., certain streets. Ad- 
dress Thomas J. Lenahan, Clerk, Koard of Contract 
Apportionment. 


STREET WORK.—Proposalsare wanted at Phila- 
delphia, Pa.,unti! March 16 for making repatrs tocer- 
tain streets. Addiess Louis Wagner. Director, 
Rureau ot Gas. 


PIG LFAD, LEAD PIPE AND SHEET TIN.— 
Proposals are wanted at Ph:ladelphia, Pa.. until 


“March 16, for furnishing pig lead, lead pipe, and sheet 


tin, according to specifications. Address Louis Wag- 


ner, Director, Bureau of Gas. 


PIPE, HYDRANTS, ETC.—Proposals are wanted 
at Buffalo, N. Y., until March 20, for furnishing cast- 
iron pipe, Specia: castings, valves, hydrants, cocks and 
plues, cast-iron valve and service boxes, pavements, 
and vitrihed sewer and drain p»pe according to speci- 
fications. Address L. P. Reichert, Water Commis- 
sioner, as above. 


STEAM ELEVATOR.—Proposals are wanted at 
New York City, until March 16. for a steam elevator 
at Charity Hospital, Blackwell’s Island, New York. 
Address the Department of Public Charities and Cor- 
rection No. 66 Third Avenue. 


WATER-WOR KS.—Proposals are wanted at Te- 
cumseh, Neb., untsl March 2g, for constructing, etc., 
a complete system of water-works. Address P. A. 
Brunelaye, City Clerk. 


STREET SWEEPER.—Proposals are wanted at 
Nashville, Tenn., until March 13, for a horse street 
eweeper. Address the Board of Public Works and 
Affairs. 


SEA WELIL.—Proposals ar wanted at Boston, 
Mass., until March rq. for rebuilding the sea wall on 
Roxburv Canal, according to specifications. Address 
H. T. Rockwell, Chairman Boston Water Board. 


JATU.—Proposa's are wanted at Louisville, Ga., 
unt'! April 3, for building a jail for Jefferson County. 
Address James F. Brown, Louisville, Ga. 


Luilding Intelligence. 


We sohcit from each and every one of our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be giad to receive newspaper 
clipp:ngs and other items of interest. 

ABBREVIATIONS.—4 $s, brown stoae; dr, brick; dr st, 
brick store ; 46 dwell, brown-stone dwell:ng; apart 
house, apa’? nent-house’ fen, tenement: ¢, each 
9, owner; a. architect: 6, builder: /», frame. 


NEW YORK. 


76 Oliver, br flat; cost, $18,000; 0, David 
Daly; a, Andrew Spencer. 


33 Henry, br flat: cost. $16,000; 0, Thomas | 


McHugh; a, Alex J Finkle. 


| 
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NEW YORK— Continued). 

Ns 54th, 175 w Tenth ay, br dweil: coy 
$9,500; o, Jacob Ekz; a, Thom & Wika. 

104 West 3d, br flat: cost, $18,000: fobe 
C Hoch; a, Kurtzer & Rohl. 7 

Ns 105th, rooe oth av, 2 br flat 
$41,c0o all; o, Mary Mitchell; a, 
Wilson. 

N w cor 125th and Eighthay, br flats: cg 
$16,000; 0, Michael J Adrian; a, J Boke’; 
Son. 

S s 74th. 400 w gth av, § br dwells: cx 
$125,000 all; o, Mary J Coar: a, E L Anz 

N e cor 104th and Fourth ay, br fiat: og 
$18,000; 0, Mrs Crockell & Maggie Willis: ; 
Jas Cregin. 

N s roqgth, e Fourth av, 3 br flats: ag 
$45.000 all; o and a, as above. 


224 East 43d. br stable; cost, $10,000; ¢ 
Chas V Schmidt; a, Fred Ebeling. 

Es Lincoln av, 100 e Southern Bovlesax. 
br store; cost, $25,000; 0, Henry Spies; «,( 
C Buck. 

Lispenard, br store; cost, $90,000; 0, Jcx 
Glass; a, G A Schillinger. 

Ridge st, Nos. 87 and 89, rear, br Hy 
cost, $8,000; o, Charles Decker; a, Fred £3. 
eling. 

Wall st, Nos. 45 and 47, br bank and che 
bldg; cost, $400,000; 0, United States Ts 
Co; a, Robert W Gibson. 

24th st, Nos. 429 and 431 West, 2 br stox 
flats: cost, $20,000 each; 0, Jacob Dheter: : 
Berger & Baylies. : 

2asthst, Nos. 215 and 217 East, 2 br fas. 
cost, €38,000; a, Kentz & Lange. 

2ist st, No. 333, ns, 325 e othay, br stots 
flat: cost. $18,000; 0, James FI Havens, a 
Ralph S Townsend. 

: 3d av, Nos. 455 and 457, rear, br ten. cos. 

$15,000; 0, Jacob Schmitt; a, Wm Graul. 

75th st, Nos. 318 and 320 East, br factors 
cost, $18,000; 0, F S Myers; a, Geutgel 
Budilong. 


S, Coe, 
Thom 3 


MISCELLANEOUS. 

ST. PAUL —Friends of Bishop Gilben « 
Episcopal Church have raised $10,100 te 
build him a residence. 

A new Turner Hall, to cost $50,v00, #1 
be built. Leading Germans are interesied 


ST. PAUL.—Summitt, nr Rice, 3 story 5 
bldg; cost, $13,000; 0, M Church. 
Jackson, nr Seventh, alterations; <0st, 
$14,000; 0, Plymouth Clothing House. 
Carroll, nr Summit, 3 story fr dweli: cos, 
$15 000; 0, A Defeil. 


MIDDLEBORO, MASS.—The Centra’ Bap. 
tist Society, Middleboro, Mass., will rebatl 
their church recently destroyed by fire. Wit 
expend about $20,000. Plans or materiak 
not yet decided. W. H. Southworth s 
Chairman of the Building Committee. 


SYRACUSE.—Burnett, br flats; cost, $7.00 
o, B Stephenson; a, C E Colton. 
Salina, br house; cost, $15,000; 0, CL 
Hoffman; a, C E Colton; b, Umbrectt. 
University av, Training School fe 
Nurses; cost, $7.000; 0, House of Good 
Shepherd; a, C E Colton; b, J W Gee. | 
Union av, br house; cost, $6,00. a, 
Schlosser; a, C E Culton; b, H Ryat. 
Division, brewery; cost, $50,000; 0, Ne 
tional Co; a, C E Colton; b, O'Brien. 
Oak, dwell; cost, $7,000; 0, H Beards- 
lee; a, C E Colton; b, E Hondo. 


MINNEAPOLIS, MINN.—6oI Hennes 
2 story br dwells: cost, $25,000; 0, " © 
Eustis (Union League Club House); 4 8° 
let. 


YOUNGSTOWN, O.—All the plans have 
been completed for the new depot lor : 
P,Y & ARR, and work will be commens*- 
as soon as the contracts can be aware! 
The sum of $130,000 will be expendes ' 
the improvements here. 

MILWAUKEE, WIS.—E s sth. bet Gri 
av and Wells, br club house; cost, $15,048: 
o, St Andrews Society. oe 

Galena, 2 fr dwells; cost, $7,000. 9, Emi 
Schandein. oa 
84-488 E Water, 4 storage wareno' 
eee to $20,000; 0, M J Bohat: b, 
not let. 
Secor East Water and Biddle, bf blig. 
cost, $12,000; 0, Wm Franzen. 4, ope 
21 bldgs less than $5,000. 
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NEW YORK’S SNOW EMBARGO. 


PROBABLY no one now living can recall sucha 
snow-storm in New York as the one which visited 
that cityon Monday of this week. A fall of 
about two feet, accompanied by gales of wind, 
made streets impassable for vehicles, stopped 
travel for days on the surface railroads and for 
one day on the elevated railroads. Business 
was suspended ; factories and office buildings 
found themselves without coal to make steam 
for heating or to run machinery; restaurants 
on Tuesday put out signs, ‘ No coal, no food”; 
communication by telephone and telegraph was 
interrupted. Indeed it is not possible to convey to 
any one who did not experience it the completely 
prostrated condition of the metropolis. The 
providential absence of any serious fire alone 
saved it from a calamity such as visited Chicago 
in 1871. The managers of the elevated rail- 
roads were the first to offer any assistance to the 
public, as they were able to get their trains run- 
ning with regularity on Tuesday afternoon, and, 
considering the difficulties they had to contend 
with, deserve great credit. And in Brooklyn 
credit is also due Chief Engineer C. C. Martin, 
of the Brooklyn Bridge, and Colonel Martin, 
the Superintendent of the Brooklyn Elevated 
Road, for the admirable service they rendered 
the public. 


The advocates of the various tunnel schemes 
of rapid transit will no doubt be able to 
make a strong argument for tunnels as 
against Mayor Hewitt’s suggestion for an open- 
cut route. Yet, notwithstanding our expert- 
ence of the last week, we still adhere to the 
belief that a viaduct is much the best for rapid 
transit routes in this city. Even with such a 
storm as this, travel ona four-track viaduct road 
would not have been interrupted more than half 
a day, and we believe the people would rather 
suffer such a detention one day in a year 
than ride every day in a tunnel. The worth- 
lessness of suspended telephone, telegraph, 
and electric-light wires was again fully demon- 
strated, and the impossibility of communicating 
by telegraph added greatly to the embarrassment 
of the snow embargo. It is to be hoped that 
within a year we may see every wire placed 
underground; and if the storm will hasten the 
municipal improvements that are plainly im- 
perative to those familiar with municipal prob- 
lems, it will have proved a blessing in disgutse. 


OCEAN WEATHER CHARTS. 


THE monthly Pilot Charts issued by the 
Hydrographic Office of the United States Navy 
Department, in charge of Commander J. R. 

- Bartlett, are weather maps of the North Atlantic 
Ocean, containing a general summary of meteor- 
ological conditions prevalent during the preced- 
ing month and a forecast of the weather for the 
month following. Much information of interest 
and value to mariners 1s graphically represented 
on the chart—viz.: Direction and force of 
winds, limits of trade winds, region of equatorial 
rains, fog belts, probable limit of fog, probable 
limit of field ice and icebergs, names, position 
and character of wrecks and other dangerous 
obstructions, trade routes, in both directions, 
between the equator and New York and 
between the equator and European ports, trans- 
atlantic steamer routes, notices to mariners, bar- 


ometric comparisons. storm cards and directions 
in case of cyclones, and frequently reports of 
the use of oil to smooth the sea, and other sim- 
ilar items of interest. 

These charts are issued gratuitously by branch 
hydrographic offices in the principal ports in 
return for meteorological journals kept by ship 
captains, from which the information on the 
charts is chiefly compiled. 

During the year ending June 30, 1887, 527 
meteorological journals of ships were received, 
representing careful and detailed observations 
made daily during voyages of the following ves- 
sels: 142 British, 127 American, 18 German, 13 
Norwegian, 6 Italian, 5 Hawaiian, 3 Austrian, 
3 Danish, 3 Swedish, and 1 Dutch. 

It is intended to loan standard meteorological 
instruments to all captains who will agree to keep 
journals for the Hydrographic Office, and the 
small necessary expense would be amply justified 
by the value of the records. 

In many cases the captains use the Pilot 
Charts as track charts, and make meteorological 
observations thereon, plainly indicating the 
value of the forecasts. 

Weekly supplements are issued for the Atlan- 
tic coast of the United States, and in time it is 
hoped to embrace the whole world in these or 
simidar charts of weather probabilities. 


PATENT SEWER-GAS DESTRUCTORS. 


Amonc the list of the pleasures of life the ora- 
tor of the future will probably class that of dis- 
covering how to ventilate sewers and disinfect 
sewer-gases by means of fire. The number of 
people who make this discovery annually seems 
to be considerable, and it is only necessary to 
hear them discourse for five minutes on the sub- 
ject, or to read an account of the results obtained 
by their patent systems, to be convinced that 
this good old discovery gives just as much satis- 
faction now as it did eighteen hundred years 
ago, when it was proposed as a means of ventil- 
ating the Cloaca Maxima in Rome. 

In view of this fact it seems cruel on the 
part of skilled engineers to continue pointing 
out, as they do, that all schemes of this kind 
are worthless, because of the great expense 
which they involve, and because equally good 
results can be obtained very much more cheaply. 

The real cruelty, however, would be to permit 
cities to waste the people’s money on such con- 
trivances. 

Take, for instance, one of the latest devices 
patented, and noticed in a paper read before the 
English Society of Medical Officers of Health, 
called “a sewer-gas extractor and destructor,” 
which is described as consisting of “a hollow 
iron column. similar in appearances to a 
gas-pillar, having in the interior of the 
base a gas-furnace of peculiar and novel con- 
struction.” This iron column is to be six 
inches in diameter, the velocity of the current 
through it is to be from four to five feet per 
second—that is, it is intended to pass fifty cubic 
feet of air per minute or 3,000 cubic feet per 
hour, by the combustion of six cubic feet of coal- 
gas. How many such iron columns would be 
required to ventilate the sewers of New York 
City, and how much gas would it take to run 
them throughout the year? There “are millions 
in this scheme” for some iron-works and some 
gas company if they could only get the necessary 
appropriations for it. 
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This, however, is merely a type of what has 
been proposed a hundred times before, and 
which no doubt will be proposed several hun- ee geeeew: 
dred times more in the future. How it is possi- | saat 
ble to patent these things as “useful inventions” 5 
is a mystery to any one but a patent expert. 
The only people to whom they are useful, so far | 
as we can see, are the printers and advertising 
mediums, but as sources of happiness to their 
‘nventors they are no doubt temporarily suc- 
sful, and they show that there is still some PM Ne are vn in BO Saye epee 































ces 
faith left in a few, at least, of the dwellers in | 
this wicked world. We have some reason to wane * 
think that there would be a large increase in the Ow g 
number of announcements of such inventions if | . ‘Ss ° eee nm | 
the correspondence of the inmates of our insane | a 7 
asylums were less carefully scrutinized and | x x ; : 
weeded out, and it may be that the Government | | - een een tant eA 
is in this way deprived of a certain amount of = S | | 
revenue in the shape of patent fees; but the | Speed ee eee 
time is probably not yet ripe for agitating for | = Su 
reform in this matter, and we only mention it to | _ -y-3 yee tee oe 
show that we understand and fully sympathize | 2 A x | 
with inventors of this class. | &. oe a. ee 4 
| = S | 

PROPOSED ABOLITION OF DUTY ON | is . Steer ae Pe 4 

CEMENT. : | = ee ; 


THE proposition to place cement on the free 
list in what is known as the Mills Tariff Bull | 
has brought out a statement from those inter- | 
ested in the cement industry in this country, © 
which we publish in another column. | 

Cement is certainly a manufactured article. | 
In view of this fact, therefore, and that even tariff | 
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| 


reformers only urge that strictly raw materials = | fC & 
and articles not produced in this country be put | x 

on the free list and areagreed thatthe tariffon, = = | |. [Po 7 OO m 
articles should be so adjusted as to interfere as | . oe ce Mb cab ce cts acca el o, toa et eae 1S 4 4 
little as possible with the wages of laborers in | ! ! § a 
the United States, it would seem from the state- | : 


< 


ment elsewhere published that the abolition of | 
the small existing duty of twenty per cent. on — 
cement is not justified. The result would be to — 
lower the rate of wages of those engaged in that 
industry and check the manufacture and increase 
by at least a portion of that twenty per cent. the 
income of foreign manufacturers. | 
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DISPENSARY BUILDING, PRESBYTFRIAN HOSPITAL, NEW 
YORK.—J. C. CADY & CO., ARCHITECTS. 


THE subject of our special illustration this week is the » 
new Dispensary Building of the Presbyterian Hospital in | 
this city. The building is about 150 feet long, 50 feet 
wide, and fireproof, there being no wooden partitions, fur- 
ring or beams, the entire structure being of masonry and © 
iron. The exterior is of red Scotch sandstone and Balti- 
more pressed brick of a special pattern. The Central Hall 
is for patients in waiting. This is 30 feet high, the upper — | 
portion being a continuous clear story. On each side of 
this hall are rooms tor the examination and treatment or 

| 
| 
| 
| 
| 
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patients, specia'ly fitted up for the diseases to be treated. 
At the end of the hall opposite the entrance is an apothe- 
cary’s department, the exit being near this so that patients 
having received their prescriptions pass directly out. The 
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building ; oe * PRESBYTIERUN HoSPIAL, OUPENSETY BOLDIN OOS 
sey arranged so that hose can be turned on, and 
places ( na it can be washed out, all crannies and 
The base ain dust or dirt having been carefully avoided. 
the ventilati at the corner is to be used in connection with 
Which it eeane of all the buildings of the hospital, with 
several se by graduated ducts, air being forced by 
preparation { Connected with the system. Plans are in 
¢ 4 model an several other buildings, among which is to 
sent the Non rating-room which, it is hoped, will repre- 
building of erence views and be the most complete 
Messrs e ¢ kind in the world, The architects are 
- J. C. Cady & Co., of this city. 
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STATION OF THE SOUTH BROOKLYN R. R. 
AND TERMINAL COMPANY. 


THIS station is to afford a common terminus for the 
Coney Island and Long Island Railroads, and is designed 
to accommodate about ten tracks in the car-shed. 

It is being built for the S. B. R. R. & T. Co. under 
the superintendence of A. Namur, architect, by V. J. 
Hedden & Sons, general contractors, and C. O. Brown, 
contractor for iron-work. 

The depot and car-shed occupy a space 526' 6" x150' 4”, 
with an annex 40’ X 175). The brick walls are 24 inches 
thick, with "36-inch buttresses at truss-seats. The slate 
roof is supported by trusses spaced nearly 17 feet centres, 
and is lighted by a ventilator 36 feet wide, with side walls 
8 feet high. 

The main-roof trusses are 147 feet span, 30 feet total 
rise, and 27 feet eftective depth. 

The top chords, purlins and jack-rafters are yellow 
pine. 

The struts are each composed of four angles, with square 
end bearing against top chord, and pin connections with 
tension members, all of which are square bars with loop- 
eyes reamed to fit pins within #4 inch. 

The only cast iron employed is in the corbel-brackets, 
peak-blocks and foot-pedestals, the latter resting at one 
end directly on stone wall caps, and at the other on expan- 
sion rollers. The connection of peak-casting to centre 
post of ventilator, the use of T-bolts for connections, and 
of twin planks for cross struts, together with other de- 

tails of framing, are shown in the illustrations. 

The roof is proportioned for a dead load of 40 pounds 
per square foot, and is considered so stiff in the purlin and 
rafter connections that lateral bracing in the end panels 


is omitted. 





THE WATER-SUPPLY OF TOKYO, JAPAN.* 


By Yelji NAKAJIMA, C. E., Zmperial University, Tokyo, 
Japan. 

Toxyo, or formerly called Yedo, is the present capital 
of Japan, and is the largest city inthe empire. On the 
south it is bounded by the sea, and on the north and west 
there are many hill ranges. The heart of the city is 
traversed by many transportation canals. Its total area is 
15,279 acres, or 23.87 square miles—a trifle larger than 
Manhattan Island. The total length of the streets is about 
477 miles and they are, in general, very narrow. Most 
buildings in the business part are two stories high. The 
population ofthe city proper is 1,210,000, or 72.7 persons 
per acre, 

‘* When Iyeyas, one of the most famous Shogun, decided 
to make Tokyo his headquarters, it was but a small town. 





*The materials for this description were furnished to the author 
mostly by Mr. R. Hara, C. E., inthe Department of Public Works 
of Tokyo City, and considerable is quoted by permission from Prof. 
W.S. Chaplin's paper read before the New England Water-Works 
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But his policy was to have all the nobility under his eye, 
so he ordered them all to reside in Tokyo, and this caused 
a very rapid increase in the population, as may be under- 
stood when it is remembered that some had armed fol- 
lowers to the number of 1,000, and each follower had his 
family.” The water obtained was in general very bad, 
and in many places it contained salts and was not fitted for 
drinking purposes at all. Also in some parts the supply 
occasionally failed. Consequently, as the population in- 
creased, the necessity for water-supply was greatly felt, and 
the following works were consequently carried out, which, 
without material change, have supplied Tokyo until to- 
day. 

In 1620 (though some say a little later), one of the 
Shogun ordered a man who had lived a long while in the 
neighborhood of Tokyo to consider the question of water- 
supply for the city. He proposed and constructed what is 
now commonly called the Kanda system. The three ponds 
—namely, that of Euokashira, Zenpukuji, and Myo-syoji 
—are the principal sources of this system, and a part of the 
water of the Tamagawa canal, which will be described 
further on, helps them. The respective heights of these 
sources are 147.5. 150.5, 137.5, and 129.6 feet above the 
sea. The waters from these four sources are combined in 
one canal and are distributed through a part of the city by 
various wooden pipes. This system supplies the wards of 
Koishi-kawa, Kanda, and part of Niphon-bashi. Its daily 


Association. supply is about 17,000,000 gallons. . 
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The other is called the Tamagawa system, and is more 
important than the one already described. The Shogun 
noticed the insufficiency of the then existing system, and, 
in 1651, he ordered a nobleman to consider its extension, 
or, more properly, the introduction of a new supply. It 
is said that accord'ngly two farmers who were well 
acquainted with the surrounding country were appointed 
to make surveys and report. It is also said that at that 
time there were no levels, and almost no surveying instru- 
ments of any description at all. However, somehow or 
other, they made the survey, and recommended drawing 
the water from the Tamagawa River. The plan was 
adopted, and the work was begun in April, 1652, and 
completed in November of the same year. THey built a 
dam across the river so as to turn the water into the canal 
The height of water surface of the canal near the dam is 404 
feet above thesea. The total length of the open canal from 
the dam to the Yotsuya gate, Tokyo, is 26.6 miles. There 
are two gates close by the dam and an overflow between 
them. From the dam for about 0.7 of a mile the width 
of the canal is about 30 feet, and the width of the remain- 
ing portion decreases from 24 to 18 feet. ‘‘ The canal was 
skillfully placed along the plain which extends from the 
dam to Tokyo, so that no high embankments or deep exca- 
vations were needed. The velocity of the water is rather 
great, but it is quite uniform from one end of the canal to 
the other. The high velocity is beneficial, because it pre- 
vents the growth of and obstruction from aquatic plants, 
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and the injury to the banks is less than would be expected, 
as the earth here hardens under the action of water.” This 
canal serves also for irrigating the lands along the line. 
‘There are also several mills. The gate at Yotsuya regu- 
lates the water flow to Tokyo, and the extra water is 
drawn off by a waste-pipe. The daily supply by this sys- 
tem is about 24,000,000 gallons. This supplies the fol- 
lowing wards—namely, Akasaka, part of Yotsuya, Azabu, 
Kochi-machi, Shiba, K yo-bashi, and part of Niphon-bashi, 
as shown onthe map. The total number of the people 
depending upon these two systems is about 400,000. 

There is another, called the Chigawa system, which sup- 
plies a part of the wards of Koishi-kawa and Hongo. 
The daily supply is 1,400,000 gallons. It was recon- 
structed a few years ago. 

Besides the above three systems, there had been intro- 
duced three or four other systems at various times, but 
none of them were successful on account of excessive cost 
of maintenance and all had been abandoned. 

The distribution pipes are generally of wood; in dry 
places Retinispora Obtusa is used, and in wet grounds pine 
is used for pipes. There are many forms of wooden pipes 
in use. When the internal diameter is much less than 6 
inches, a round timber witha circular hole through is used. 
When the pipes are a little larger, then a square timber is 
hollowed out so that its section looks like a U, and the top 
is covered with a plank which is spiked on (Fig. 1). The 
joints are well calked with a fibrous bark so as to prevent 
leakage. The connections between the ends of adjoining 
pipes are formed by chamfering the end of one pipe and 
enlarging the interior of the end of the next and driving 
the first into the second (Fig. 1). The pipe of this form 
is used when the side of the interior hole is less than six 
inches. In larger pipes the section is either square or 
rectangular, laid on the broad side (Fig. 2). The thick- 
ness of the planks forming thesides is from 21% to 6 inches. 
When these pipes are subjected toa considerable pressure, 
they are braced by frames of square timbers, as shown in 
Fig. 3. The largest wooden pipe in use is 3 feet in height 
by 4% feet in width, and the smallest one is 34x34 
inches. The largest stone conduit is 5 feet in height by 5 
feet in width, and the smallest one 1'6’x1'6". The total 
length of the wooden pipes now in use is 533,790 feet, or 
101.1 miles, of which 290,470 feet belongs to the Tama- 
gawa system, 221,210 feet to that of Kanda, and the bal- 
ance to the Chigawa system. The total length of the 
stone conduit is 24,625 feet, of which 12,070 feet belongs 
the Tamagawa system and the balance to that of Kanda. 
The depth of the distribution-pipes is from 4 to 18 feet 
below the surface of the ground. The wooden pipes last 
from 10 to 20 years, according to theconditions of the soil. 
The distribution pipes of the three systems are not con- 
nected at all, though in some parts they come close to- 
gether. Whenever there is an abrupt change in level, or 
there is a branch pipe, a square box is used, as shown in 
Fig. 4, whose sides vary from 24 feet to 6 feet, according 
to the sizes of the pipes. There are a great variety of the 
forms of these boxes, according to the locality, the head, 
etc. In some parts boxes are put simply for inspecting 
the flow and the quality of water. They may, to some 
degree, serve to make the flow in the pipes uniform. ‘‘ The 
water is not carried from the mains into the houses, but is 
delivered into wells, which are usually on one side of the 
streets.”” Commonly, the connection of the well to the 
distribution-pipe is made by inserting one end of a 2-inch 
pipe about 3 feet long to the side of the distribution- 
pipe and the other end to a square wooden box 
1 foot 2% inches wide and 1 foot high, the thickness 
of which is about 24% inches. The connection of this 
box to the well is made commonly by a wooden pipe, the 
diameter of which is 24% inches. The wells are generally 
lined with wooden planks 5 or 6 inches wide and 2 inches 
thick fastened together by several bamboo bands in a 
cylindrical form. The height of each of these wooden 
cylinders is about 6 or 8 feet and their diameter varies 
from 3 to 4 feet. The depth of the wells depends upon 
that of the distribution-pipes near by. The top of the 
cylinder projects about three feet above the surface of the 
ground so as to prevent the danger of falling in. The 
total number of these walls now in use is 7,765, of which 
2,935 belong to the Tamagawa system, 3,704 to that of 

Kanda, and the balance to the Chigawa system. ‘‘ The 
ends of the mains are carried down to the banks of the 
canals, rivers, and the shore of the bay, and the water is 
allowed to escape freely, thus reducing the great pressure 


in the pipes and preventing injury tothem.” In this way 
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a great deal of water is wasted, though the exact amount is 
not known. 


Analysis of Water Taken from the Tamagawa Conduit. 
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Potassitiitl: CAYTDOGACE s 2% 66..5 ivccce decides ones aaead ame .010 
Calcicims CAPONE ok ac Asaiinaves edbeGGu aces 2dearas 1.387 
SOPOONRTE OE TTOR O25 30:53 bcs. an petvetmeretecohetadtaesstiates -029 
TOtal UNPULICIES:, soo vbes) k snceg dewmenTGeeey aheeauses | 2.053 





Taken from the Tamagawa system in the heart of the city. 


























Grains 
IMPURITIES. per 
U.S. ga 
COONS. BELE ci occcanas A eoe tank epeebnesenrt. Senn Oecat aes -430 
POtasiUie CHOICES saciiacean scene vee encsansecsuss decades .067 
CMlesiil: CRYO AEE 5 5.4 Sin treiaie's s.010.0554 dc 018064 0.5.0 4A. 7s beer ere 1.268 
Ma ghestaDs CALDODALE a o.02.55, soh.ss 00489 boo dewensessereese .027 
SHHEA Sows d sap as: euthbtw a aoa Ra at Trogir ntaina sdtmaa ances -544 
(RsAOE OF SOEs cactccc achies eras bax Rae LRNen eer laceeEe: .O21 
PHOEDRONGE ECM octsccadi ss uA “lntwes sends hous 6 caraeesaes 030 
PANN sw scacaadcbd. ode esos baka Dea cea Paes -RaG Re weil -044 
Wettie CGEIGS sawaeiaiasdasansia 6 Gass saw apwsaeelineedocs one's .270 
CORBRANE AUBTEOR 6550. cls cues es ata an awit fe duama aire : .005 
Ota IMOUrhles. <6. suns aehece kon eaaedeektuckasa een 2.706 
Taken from the Kanda Conduit. 
Grains 
IMPURITIES. per 
U.S. gal 
MICHA CRPNODREE Ss 5.25.4 500 otha cca Aeedoees Sve Hiab euhseeke 102 
Peerous: CATDONBEC. 56 5c5ccsie 496 ves scenes. <de oa 
ace diate Sais%s .049 
KAMICIOMUMRIDROLES  atccsGscee, ” Sinieicn eats” caaaseecaen ran I 
Wi ae Ci SUID DREE 5 04655. 850550 ie asada cdo Rocce eees ts Sic 
Caictum phosphate. 5 6..s00s saccade sdtosscverpvadacad vce “334 
Chlorides of potassium and sodium... ...............00.... ae 
AmmmOse. Mite ss .iis vsied wse-4 acu Welded: eine eeLe wadeds ees 462 
Silica. siswtcuatdcee viata iss ttcuadriseaeeteases cae 58 
Organic matter and loss..... . Biscphoh asenameecns waked ces 
PORE TM PUTMON tena ds paaee echt oeee een Sak win 3-542 











Chemical examinations have shown that the water is 
contaminated in the distribution, for samples taken from 
the conduits showed no pollution, while those taken from 
the wells in the lower part of the city were decidedly bad, 
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as shown in the analyses. 


These analyses show also 
that the water of the Tamagawa is much superior to 
that of Kanda. 


‘‘Several theories have been advanced to account for the 
contamination. One is, that as the pipes are usually below 
the level of the ground-water, though the head is greater 
inside the pipes, there is a continual diffusion of the im. 
purities in the ground-water through the wood into 
the pipes. Another and more probable hypothesis is that, 
owing to the constantly changing level of the water in the 
wells which arises mostly from the small size of the pipes 
which connect the mains with the wells, the impure water 
trom the ground makes its way through the leaky linings 
into the wells, and that the water thus polluted is carried 
at times back into the mains.” In another experim=nt, 
water was taken out from the different parts of the systems 
on the same day ; and the analysis of these different waters 
showed that the further the water flows through the dis- 
tribution-pipes the greater is the contamination, and in 
the thickly-settled places the impurities are found to be 
more than in the thinly inhabited portions. 

The water-rate for one well is $4.50 per annum. A 
fountain-rate is double, and a waterfall-rate is ten times 
that amount. The average annual cost of maintenance 
for the three years (1883-84-85) is $27,800. 

Nearly all the people of the Fukagawa Ward and about 
one-fifth of those of the Honjé, altogether 89,450 in num- 
ber, use water brought daily by boats from some distaat 
rivers or from the outlets of the already mentioned sys 
tems. The quantity conveyed daily by these boats is 77,200 
gallons. The daily cost of transportation is about $45, of 
about $16,425 per annum. 

In the places where the above systems do not extend the 
people use the water of the common wells and of artesian 
wells. The total number now in use in the capital is 
33,952. In general, the water from the common wells is 
much inferior to that of the already mentioned systems. 

As the water of these systems has no head and as in 
many places it can hardly be obtained with convenience, 
the losses due to fire are quite great. The area covered 
by the buildings burnt in 1883 is 37 acres, in 1884 26 
acres, and in 1885 32 acres. Nearly all the buildings are 
only one or two stories high, so that the losses due to these 
fires is not sogreat as might be supposed. It may be 
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fairly estimated that that losses from {buildings burned in 
these years are $669,900, $473,000 and $585,000 respec- 
tively. . 

The following table shows the areas, population, den- 
sity, and death-rates of differents wards : 




















‘ ‘© 

2 3 oo 

s a w ‘a a 

i ° S : c a 

o = be aw _ > 

: # & v8 | $e 

Name of ward. s a e é 2 Ea 

° 3 os as 

x a ke rs ~ 2 

< © a vg 

fa A eg 

- - acta e aes 1,638] 51,305] 3%.4 20.1 25.0 

Kocbhemactlhen os] HOME Sata| agers | as | eis 

Ni phon-bashi...... Laweae 680, 153.996, 224.5 25.7 37.8 

Kyobashis.ccs 2tevece eee’ 876] 170,816} 195.0 22.7 25.5 

Shiba gd opepacsimn eter. ee 1.524] 111,681| 73.2 26.0 31.9 

YOUSUYA....- eee eeeeee cee 381| 30.733] 80.7 22.5 26.4 

AzaDU.... 06+ 2 receees vee] O14] 40,814} 44-6 20.2 22.9 
Akasaka@....ce0 ce ceeeeee I,toc} 25,526) 23.1 23.5 23.2(?) 

Ushigome. ..--2. -eee+ --] Ts881l 43.550; 36-9 | 24.7 | 25.3 

Koisht-Kawa ... s+ -e-e- 1,372] 40.840! 29.7 25.0 31.2 

Hongo .. ssceeeeecs cree 953} 62,205] 65.3 | 24.6 | 34.1 
Ghitaya.... cee ee en eee ee 838] 78.462) 93.6 25.4 22.0(?) 

Asakusa... .eceeee creer 953} 19,043) 124.9 29-3 45.1 

Honjo Abigale abaees 1,067} 85,868) 80.5 26.8 30.0 

Fukagawa oS S wae 1,067 72,275 67.7 32.0 37.8 

oie get 
E 24.96 31.44 


Wards marked (?) omitted in obtaining average death -rate for 
183A, 
eS eS 

From the above table we see that the death-rate is gen- 
erally great where the water is bad. 

About two hundred and fifty vears ago very little was 
done toward systematic water-supply even in London, and 
the water-works of Tokyo were quite large for that period. 
In fact, up to that time there had been no such extensive 
water-works constructed in the world except at Rome. How- 
ever, gigantic as it may have appeared at the time of its 
construction, it cannot be compared in many respects 
with the present systems in America and Europe, and, 
therefore, it will, no doubt, be replaced by some better 
system in a few years. 

[The scale on the map is correct only for the city of 
Tokyo; the conduits have been shortened nearly one-half 
for convenience of representation. The Tamagawa and 
Chigawa systems are shown in solid black lines merely to 
distinguish them from the earlier or Kanda system. The 
ramifications of the distributing-pipes through the city 
have been omitted as unnecessary and confusing on so 
small a scale. 

The Japanese names inthe city area are those of the 
different wards whose boundaries are shown by the irregu- 
lar polygonal lines. 

In Figs. 1 and 2 of the details the joint covers have 
been left off to show the construction of the joints. They 
are simply pieces of plank of the same thickness as the 
rest of the top and secured with spikes and clamps. The 
small black triangles are heads of iron spikes, and the 
somewhat larger four-sided figures show the ends of 
wooden pins driven obliquely through the joints of adja- 
cent planks to fasten them together, as shown in Fig. 5.] 
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STATEMENT OF THE CEMENT INDUSTRY. 


| THE following is the statement prepared by those 
intrusted in the cement industry in the United States, 
alluded to elsewhere in this issue : 

a the present tariff the duty is 20 per cent. ad valo- 


In the proposed tariff cement is on the free list. 


Neither under the doctrine of admitting free ‘‘ such raw 


wna osren enter into Ameriean manufacture,” nor under 
eno of admitting free such articles ‘‘as will not 
c re with American industry” can the placing of 
ement on the free list be sustained. 


not araw material ; i i 
ground. ial; it is quarried, burnt, 


Cement enters in 
Material, 


ey 90 per cent. labor, and labor that costs 
Neither ix, aS much in this country as in Europe. 

admission rm abodes or European manufacturers ask its 
to dealers for oe in point of fact th> price in Europe 
than for the merican shipment is 18 to 25 cents less 
just about th Same cement for European consumption, 
cement on the f ee ae duty ; so that putting 
to raise the; ree list would enable the European makers 

fir price half the amount of the duty, and still 


Control the A : : y 
Part of the daly tees rea. by reducing prices only a 


to no other manufacture as a raw 


THE CEMENT INDUSTRY. 


T 
‘ nati manufacture of gement is not a 
a ae - Works exist in M 
» Tennsylvania, Ohio, Mary 


ot a local industry. It 
aine, Connecticut, New 
land, Virginia, Washing- 


ton, Oregon, Alabama, Colorado, Texas, California, 
Illinois, Wisconsin, West Virginia, Kentucky, Indiana 
and Michigan. It stands seventh on the listof non-me- 
tallic products of the United States. It ranks just below lime 
and salt. It employs a capital $8,000,000, has an output of 
over 5,000,000 barrels per annum and gives work to about 
12,000 laborers. The largest works are in New York State 
where nearly 3,000,000 barrels are made, and 8,000 men 
employed ; in Kentucky, where nearly 1,000,000 barrels 
are made and 1,500 men employed ; and in Pennsylvania, 
where nearly 400,000 barrels are made and 600 men are 
employed. 
MANUFACTURE AND CLASSIFICATION OF CEMENTS. 


‘* Roman ” cement is a natural rock, quarried, burnt in 
kilns and ground. 

‘* Portland” cement is an artificial cement made by 
mixing chalk and clay, or limestone and clay, in varying 
proportions, grinding this to powder, making a brick or 
ball out of this moistened powder, and after calcining at 
high heat, this artificially-made new stone, by grinding 
the resultant clinkers to powder. 

The ‘‘ Roman” corresponds substantially to the 
Rosendale, Louisville, and the majority of American 
cements. 

The ‘‘ Portland” corresponds tothe American ‘‘ Port- 
land.”’ It has been claimed that this grade of cement 
cannot be made in this country for want of material. After 
fifteen years of experimenting, and after a loss running 
into millions, this statement has been controverted, and 
for five years past American ‘* Portland” cements, ‘‘ of a 
quality equal to any imported,” and made in Pennsylva- 
nia, in Ohio, in New York, in Indiana, and in Texas, 
have been used on Government work (Vide Reports 
Engineer-Commissioner District of Columbia for 1883, 
1884, 1885) and other public work, with entire success, 
and in competition with foreign cements. The Eads 
Jetties are built with American Portland cement (Vide 
Captain Eads’ Report on Mississippi Jetties); and the 
London and Southwestern Railroad of England actually, 
after a test, bought American Portland for one of its 
bridges (Engineceing News, Vol. 1887). This cement 
must sell at a lower price than the imported, because of 
the established reputationof the older foreign brands ; but 
with the abundance of limestone and clay in this country 
American manufacture will develop, and its product be- 
come established also. 


STATISTICS OF MANUFACTURE, 


From the ‘‘ Mineral Resources of the United States,” 
United States Geological Survey, 1885, the following 
figures are given of the production of cement made from 
natural rock in the United States, from 1882 to 1885 : 


Production of Cement from Natural Rock in the United 
States from 1882 to 1885. 























VERARS Bbls. of Averege Total 

300 Ibs. [price per bbl value. 
TBS ie oad wa See AU dae teas 3,165,000 $1 10 $3,481,500 
TOS Rs 0) gerecties, Seeks Sets 4,100,000 I oo 4,1G0,000 
LBB ou Sie kshh ada esate. 3,900,000 go 3,510,900 
TOSS cess saa ieee See tae ee 4,000,000 80 3,200,000 





In reference to American Portland the following esti- 
mates are made in the same work : 


Estimated Production of American Portland from 1882 





lo 1885; 
Barrels of| Average Total 
YEARS. 4oo lbs. |price per bbl] value. 
$O82 ecb ee Gt eee haa) “SeGintde ir 85,000 $2.25 $191,250 
BOS Bocas ads. Eki See eS go,000 2.15 Ty2.500 
198 6 Ses sees oes REA Sata 100,000 2.10 210,000 
IOS. dais tums eae se 150,000 1.95 292,5¢0 





The total production of all kinds of cement according 
to the same authority : 


Total Production of all Kinds of Cement in the United 
States from 1882 to 188 5 - 





YEARS. Barrels. Value. 
PGA scum os 4! Wetawee oi vawcunsneesee eres 3:250,000] $3,672,750 
1883..... epee Sete! weeeees ge idan acct St bilecar 4190,000] 4,292.500 
DOSS: cis hesedeed. cae Gown epue ad aenenees 4,000,000} 3,720,000 
TOSG ec eee pinds:. Sek bye cet ee eek 4,150,000] 3,492,500 





From leading trade authorities it has been ascertained 
that the output of natural cement has increased to 5,000,000 
barrels in 1887, with an average price of 75 cents ; and the 
Portland cement industry has not appreciably increased, 
though prices have gone down as low as §1.85. 


IMPORTATIONS OF CEMENT. 


From reports of Bureau of Statistics the following are 
the imports of cement of all kinds into the United States 
for the past ten years : 


Imports of Cement: 











Years ending June 30. Bbls. of 400 Ibs.| Value. 
POG Oi iete iees whet cen aes Lots, See 92,000 $204,427 
OIG sis Gasidersa us eles ewieaees ‘| | 106,000 205.074 
TOEO > ohh iene hh 187.000 373,6e1 
BOS Tike <2, ee sihie ois a sons Gometes ae. wehbe wees aces [ 221,000 440,025 
BUS 2 phe. Ke wee eee aed, 's 337.793 675,587 
TO83 ae Seed de Seiden “aus > aeedeude reas 472,864 817.346 
TOG Asis ass weet OP Uy Las cece & Goat a ag OS 582,623 829,008 
LOS GC cche yea een eee Maa rahe 578.141 got ,s8r 
WSO0s se aeas i encepte dee ate ae. oiscees 645.197 722.579 
1687 occa wees esate 1,079,944 1,168,819 





* Estimate of Geological Survey. 








CONCLUSIONS FROM THE FIGURES. 


The American manufacture has remained practically 
Stationary since 1883, actually decreasing in 1885. and 
increasing slightly to 1887. The price fell, however, each 
year so that the 4,150,000 barrels of 1885 netted less to 
the makers than the 3,250,000 barrels of 1882, and the 
5,000,000 of 1887, barely as much as the smaller output 
of 1882. 

On the other hand, the imports of foreign cement have 
increased tenfold since 1878, and in the period since 1882 
have actually trebled. 

In the last-named period the invoice price has fallen 
from $1.77 in 1884 to $1.01 in 1887, owing to taking duty 
off of barrel. 


THE CAUSE OF HEAVY IMPORTS AND CHECKED PRO- 
DUCTION, 


Three causes have led to the increase of imports and 
checked home production. 

First—Low ocean freights. 

Second—A practical reduction of the duty nearly one- 
half in 1885, by the decision of the Secretary of the 
Treasury, relieving the foreign article from duty on the 
barrel and on foreign inland transportation to tide-water. 

Third—The higher wages paid American labor 

On the first point it may be stated as a fact that the 
freight from Europe to nearly all tide-water points in the 
United States and to many lake points is less than the 
rates from American cement works to similar points. The 
reason for this is that cement comes from Europe as bal- 
last. 

On the second point the figures of imports above given 
show a reduction of 75 cents in invoice value of cement 
imported from the year 1884 to 1887. This is due to the 
taking off the duty on the barrel, and has actually, by an 
executive act, without action of Congress, reduced the 
duty from 35 to 20 cents per barrel. 

On the third point, in order to compete with the foreign 
maker, there remains no other possibility of reducing cost 
except by reducing wages of labor, as the constant reduc- 
tion necessary to keep a foothold since 1882 has exhausted 
all other margins and means, a number of failures having 
proven this fact. The labor is at least 50 per cent. less 
abroad. 


COMPARATIVE LABOR FIGURES. 


Cement is nearly all labor. 


In the United States « 


Quarrying representS........ 200-02 ceeeeeee 40 per cent. 
Burning Bee iCal ce ae ate Nate ahs Sea w62 
Grinding 7 Si aee ces ata etereten to 
Moving, etc., ie eae awe ateee 6: + 
Packing OPS Set aie eee een wheceiress 
Coal and coke, staves and heading, all the 
product of labor represents.............. ap 8 
Making of labor............  ..eee-. 87 “ 
This labor represents on an average for— 
Quarrymen..............56. $1.50 to $2.00 per day. 
Laborersac.% veccusi ec «cies 1.30 tO 1.50 " 
Millers... ..... . 2.00tO 2.50 a 
Millwrights ......... ...... 2.50to 3.00 “ 
ENZineersevieeic ccc wane scans 2.00tO 2.50 - 
Coopers. u.cered: hd Gens.eg 85s 1.50toO 7.00 Pee 


All the lador is that of men. 
‘In Europe. 


Both men and women are employed in cement-works. 

The wages paid per day as gathered from investigation 
made in the European cement works and from Consular 
reports of 1884 are as follows : 














France. |Germany.| Belgium.) England. 

Miners.... «+. + « $0.87 $o.52 $0. 60 $0.52 
Millers......-- 0-008: 48 to .87 .65 8846 1.00 
Women Miliers... .... 2g to .39 ee.’ | “Aewdc a Sie 
Millwrights .......... 1.12% .70 .83% 1.16 
Laborers ........-. 006. -76 -60 66 78 
Women Laborers...... 38% .24 57 

Engineers... ..eeeseseee .97 -73 1.03 1.10 
Coopers.......266+ eee -93 66 86 1.13 








AMERICAN MALE VERSUS GERMAN FEMALE LABOR. 


From U. S. Consular reports, Ex. Doc., 48th Cong., 
p. 464, one German Portland cement manufactory in 
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Silesia employed in 1884, according to its pay-roll, in its 
whole works : 


3 workmen. ..... . ....at 36 cents per day. 
66 MN auekiedaaeinteas . ata “* e 
go men and women.......... .. ata, ‘“* *r 


A total daily pay-roll of $33.72. 


An American works of same number of hands employs 
according to its books : 


2 engineets......at $2.00 30 coopers... .at $1.74 
4 millers... ....at 2.50 51 laborers ....at 1.30 
2 millwrights....at 3.00 so quarrymen. at 1.75 


A total daily pay-roll of $226.30. 


A daily difference in favor of German manufacturer and 
against American manufacturer of $192.50 in labor alone. 


CONCLUSION. 


Clearly, under these facts, the duty on cement should be 
retained under that clause of the Democratic platform of 
1884, which says : 

‘. Necessary reduction in taxation can and must be 
effected without depriving American labor of the ability 
to successfully compete with foreign labor, and without 
imposing lower rates of duty than will be ample to cover 
any increased cost of production which may exist in con- 
sequence of the higher rate of wages prevailing in this 
country.” 








CONGRESSIONAL BATH-ROOMS., 


CLEANLINESS, LUXURY, AND INSPECTION FOR THE NA- 
TION’S LAWMAKERS. 
(/(rom the Washington Star.) 


THE bath accommodations of the House are a luxury 
that brings to the mind of back county constituents fairy 
visions of Oriental grandeur. Away down in the depths 
of the Capitol, down still yet below the basement, the 
marble tanks of tempered water into which the members 
plunge are located. When the elevator bumps against the 
bottom and can go down no further there are three steps 
with a brass rail on each side, and then you are in a little 
square room almost as warm asa steam bakery. A door 
leads into a short passage betwen the heavy foundations. 
Here the air is warmer than in the room, Suddenly it 
turns at right angles into another short passage, where the 
thermometer registers still higher. Another turn and 
another thermometric jump, and there are the bath-rooms. 
The plural applies to the big walnut cabinets with blind 
doors which stand in a row along the wall. There are 
nine of these, and in each is a large tank or bath-tub, 
which can be filled with hot or cold or tepid water ina 
very few minutes. ‘These are all in a narrow L-shaped 
room, which is presided over by a big colored man and his 
assistant. The cabinets, or baths, are about the size of 
an ordinary hotel bed-room, and the tubs are big enough 
for the largest sized statesman to wallow about in with 
ease and comfort. Tom Reed, and Barnes, of Georgia, 
test their capacity more than any other members, but they 
even can roll over and flounder about in one of the marble 
tanks with as much ease as they could perform the same 
evolutions anywhere. 

Some of the tubs are simply iron, nicely painted, but the 
newer ones are made of marble and each looks like a great 
sarcophagus. Three ordinary men might get in one of 
them without much crowding. The marble sides are as 
slippery as glass and as warm as the flesh that touches 
them. Thermometers are hung in each bath and on the 
walls in the passage. Thetemperature is kept always the 
same, and a member might promenade for three hours in 
nothing but his epidermis without danger of cold. It was 
here that Mr. Reagan struggled with a tight undershirt on 
the occasion of his famous bath while the vote on the 
Morr son bill was being taken. 

The temperature is just at a point where the least ex- 
ertion would bring on a profuse perspiration, and but little 
rubbing in the bath is sufficient to bring a ruddy glow. 
Members come up in the elevator from these regions with 
the hair curling about their temples and their cheeks as pink 
as a baby’s. 

Some of the older members take a bath as the last step 
in their preparation for making a speech. They write the 
speech, commit it to memory, take a bath and then deliver 
it. If amember has the rheumatism or a cold, or for any 
other reason feels the necessity of being par-boiled, there 
is a Russian steam-bath at the end of the bath-room to 
which he resorts. It isa little clos¢ room furnished with a 
wooden bench anda coil of steam-pipes that cover the walls 
of the compartment. When the door shuts there can't 
much heat get out, and the thermometer naturally runs up 
into the big combinations. A member lies on the bench, 
the door is shut and the steam is turnedon. He is thenin 
about as hot a place as he is likely to enter in this life. He 


gets enough of thisin a little while, and he has to becooled | 


off gradually by being plunged first intoa tub of hot water, 
next into cooler water, then cooler and cooler, until he gets 
back to the temperature of ordinary mortals. It takes about 


an hour or an hour and a half’s cooling before he ventures 
out into the colder atmosphere of the house; and it is best 
for him to walk rapidly on his way home. 

Members of Congress can bathe here any day, provided 
not more than a hundred select the same day ; but on Sat- 
urday none but members can enter. On other days em- 
ployees of the House, or men who have been given tickets 
by members, may bathe. On Friday business is most brisk, 
and the swashing of the water may be heard from early 
morning until the place is closed in the evening. It is 
hard to tell how many people are bathed on this day, but 
ordinarily a hundred is as many as can be handled ‘‘in 
hours.” After an all-night session the capacity of the 
rooms is strained. Members have all their toilet made 
here except their barbering. The air smells moist with 
steam, and is fragrant with perfume and scented soaps. 
The very finest toilet furnishings are used. The ‘* black 


man of the bath ” will rub you down and perform all the 
services of the bath. 


Besides this he has proper instruments for the purpose, 
and he will trim off the corns and keep the feet in order. 
When a new member is elected from a country district it 
generally takes ‘‘a right smart while”’ to get his feet in 
condition. They require much care and attention. But 
this man keeps all the Congressional feet in order without 
regard to size or previous condition. 


THE DRAINAGE OF THE CITY HALL BUILD- 
ING AT ALBANY. 


WE saw a newspaper item alleging serious defects in 
the drainage of the Albany City Hall building built a tew 
years since. We wrote to City Engineer Andrews regard- 
ing the matter, and have received the following reply : 


ALBANY, N. Y., March 8, 1888. 

SIR : In response to your request of the 7th inst., I will 
state that the origin of the article enclosed by you, which 
appeared in all the papers here, was as follows: 

One of my assistants imagined that he detected a smell 
of sewage in this office, which is on the ground floor, and, 
at my suggestion, he asked one of the inspectors of the 
Board of Health to apply the peppermint test. This was 
done by pouring a quantity of peppermint and water into 
a wash-bowl in the third story. In a few minutes the 
offices were filled with a very strong odor of peppermint. 
I then called upon the Street Commissioner, who is a 
plumber, and did the plumbing work (but did mo¢ lay the 
tile drains) of the building, to aid in an examination. We 
discovered that the immediate cause of the smell noticed 
was due to defects in tile pipes serving to drain the area 
boxes. One of these pipes had a hole knocked in it, and 
a very strong smell was evident at the hole; another of 
these tile pipes delivered a strong peppermint odor outside 
of the building into the area box, from whence it was im- 
mediately drawn into a window designed to supply fresh 
air to the building, a fan with steam coil being provided 
for the purpose, but not now used. 

Until these defects are remedied it will be useless to test 
for other leaks. . 

The steam (return) pipes are badly rusted and leaky in 
places, and these are now being repaired. There seems 
to be a leak also in the water-pipes, or in the elevator 
pipes, as a constant stream of water runs through the 
cellar walls and over the floor. The roof of the building 
needs immediate and extensive repairs, as there are many 
leaks and much damage is being done. 

A difficulty seems to exist in making small repairs when 
needed, for the building being in charge of County Super- 
visors as well as of city officials, it is very difficult to get 
the requisite appropriations. This is merely one of the 
many instances where there is no one responsible head, 
and where every one’s business is no one’s business. The 
defects arise from neglect mainly. Asa sanitary engineer, 
I am most alarmed about the defective drains, and would 
ascribe the many headaches and small illnesses of frequent 
occurrence to this cause principally. 

I do not wish to convey the impression that any others 
than my assistants and myself are alarmed, for such does 
not seem to be the case. The people of Albany are so 
used to defective drains and unventilated sewers that the 
matters I have referred to do not seem very alarming to 
them, excepting the evident damage to the externally 
beautiful building. Very truly yours, 

HORACE ANDREWS, City Engineer. 


CUP VERSUS WIPED JOINTS. 


NEW YorRK, March 14, 1888. 


Sir: I have read with interest the discussion on the 
cup and wiped joint between Messrs. Kirk and Billings in 
your issue of March Io, and I must coincide with Mr. Bil- 
lings in his views. Having had twenty-eight years’ expe- 
rience as a journeyman and superintendent in the plumb- 
ing trade, I find that a cup joint, if properly made, will 


stand the test of expansion in hot-water pipes better than 
a wiped joint, as the solder can be used on a CUp joint a 
great deal finer and hotter than in wiping. While I hays 
seen many wiped joints stretch and crack in the middle 
I have no recollection of a cup joint cracking in the mid. 
dle. We, as plumbers, object to the cup joint, becays 
it don't look as well as a wiped joint, and it indicates no 
mechanical skill, and besides, if improperly made. it 
useless. Respectfully yours, J. B. Parersoy. 





845 EAST 164TH STREET, | 
New York, March 10, 1888. | 

Sir: I thought that yourcorrespondents in advocatin 
the merits of the ‘* wiped” and ‘* cup” joints left the ques. 
tion without the clear line of demarkation which seems tp 
me to define the limits of usefulness of the two joints, 
All of the leadsolders melt at a lower temperature than 
lead. Generally speaking, the hotter the solder is mad 
without melting the pipe to injury the better the joint, 
The wiped joint is made by heating the solder to a semi. 
fluid state, when it is molded about the joint. The beat 
has not been great enough to make it adhere very firmly 
to the lead pipe, and it forms a metallic wrapping whic 
shrinks tight about the pipe and resists low pressures, 
The ease with which it is made, even in inconvenient 
positions where it would be impossible to makea cup 
joint successfully, recommends it for all plumbing work a 
low pressures and justifies the waste of solder. 

Any one who has had to do with joints in lead pipe a 
pressures exceeding 100 pounds, and ranging from this 
to 400 pounds, will know how utterly worthless this join 
is at such pressures. It is not necessary to make the pipe 
thin at the joint for the cup joint. If properly made the 
solder is literally melted into the lead pipe and on to the 
brass or copper fittings, making the joint, though some. 
times unsightly, still the only satisfactory one for use 
under high pressure, or when the conditions of tempera - 
ture vary greatly. Yours truly, O. F. NIcHoLs. 





NEw YorRK, March 15, 1888. 

Sik: With reference to the discussion on cup and wiped 
joints between Messrs. Billings and Kirk in your issue of 
March fo, it is my opinion that the cup joint naturally 
weakens the pipe by expanding it to admit another pipe of 
equal size, but if a smaller pipe be entered in a large one 
which requires no opening the joint will be as strong as 
any part of the pipe. 

In cases of frozen water-pipe that I have seen they in- 
variably burst at the open end of a cup joint, but I re 
knew a wiped joint to barst. 

Mr. Billings makesa good argument in a bad cause, but 
is mistaken in saying that a wiped joint is a butt joint. 
This is not the case; one pipe enters the other the same 
as in a cup joint. 

A lead pipe can be no stronger than its weakest point; 
expanding weakens it, and if it be argued that it is stil 
strong enough after expanding, there must be a great 
waste of material in making the rest of the pipe so much 
heavier. Therefore a wiped joint is cheapest on account 
of avoiding this waste. 

Some years ago my attention was called to a device for 
cold-welding two lead pipes over a corrugated iron fer- 
rule, which was inserted into the expanded ends and the 
pipes molded down cover the corrugations and finished to 
a perfectly smooth joint. The same argument here used 
concerning cup joints was effectively used against it. 

Basin-cock couplings and all small brass couplings art 
generally cupped in, but the pipe is usually large enough 
to admit the end of the coupling without expanding. 

I consider a wiped joint the cheapest and best, and 
when properly made it is the strongest part of the ppt. 
A good wiped joint is also very surely made, and an ines- 
perienced workman is least likely to make a poor joint 
with one, since the more time he takes the more compltt¢ 
the amalgamation. MICHAEL SEXTO. 


HEATING SURFACE REQUIRED TO HEAT 
WATER IN TANK. 
New York, January 13, 1838. 


Sir: Will you kindly inform us how many square feel 
of heating surface in a tank will be required to rls 
21,000 gallons of water from 160° to 320° in ten hous, 
using steam at 80 pounds pressure, and obhge 

J. 


~ 


Je 


[To warm 21,000 gallons in ten hours through the rangt 
of 160°, between 160° and 320°, is the equivalent of war 
ing 17,125 pounds of water in an hour through the sam 
number of degrees, or 2,740,000 heat units, and it calls 
for the condensation of 3,009 pounds weight of steam at 
80 pounds pressure to water at the same temperature. 

This steam must pass into the coil ata difference 0! 
something less that 5 pounds pressure—in other words, a 
pressure must be maintained in the coil of something oF 
75 pounds pressure if the water is to be made 320° Fab. 
This determines the minimum diameter of the pipe t># 
supplies the coil ; and with a volume of about 5 cubic feet 
to the pound weight, and a volocity of, say, 600 feet per 
second, it will require a pipe of fust about one square 
inch of area in cross-section to pass the steam required at 
80 pounds. 


1828. 
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It must be remembered, however, that this is a very 
short pipe—a nipple only—and that if the pipe has any 
considerable length, not less than a 14 or 14-inch pipe 
will pass this amount. This is the size that is required 
to keep the tank hot when it is drawn from regularly—or, 
in other words, to keep the pot boiling. 

A different condition, however, exists when steam is 
turned into a cold tank, or, rather, a coil in a cold tank, 
and in such a case the pipe must be large enough in 
diameter to pass the steam in a very much greater volume, 
as the pressure cannot be maintained until the water be- 
comes very hot. 

It might be well to remember, also, that the velocity will 
vary under this condition, as condensation takes place so 
rapidly in the coil, so that the increase of volume may be 5 
to I, or nearly so, as the pressure reduces. It is well in 
practice, therefore, to consider only the increase in 
volume, which will make the pipe five times the area of a 
1-inch pipe, or something greater than a 2-inch pipe— 
say the next commercial size—2g-inch. This, remem- 
ber, is for a very short pipe, with no elbows, and that 
practically you will require a 3-inch pipe. 

The coil throughout would be well to be of the same 
diameter, if it is a continuous spiral or return bend. Ifa 
header coil, it may be made of I-inch pipes, with 3-inch 
headers. 

For the surface of this coil there are no very complete 
data. While there is a great difference of temperature be- 
tween the steam and the water, a comparatively small coil 
will do—about 35 feet lineal of 34% pipe. ‘To keep the 
water at 320° Fah., however, with steam only 2° or 3° 
hotter, presumably four times as much coil will not prove 
more than necessary, and if we were called upon to plan 
such an apparatus we would so provide that it would be 
an easy matter to add to the length of the coil. ] 


PNEUMATIC TUBES WANTED. 


PENNSYLVANIA COMPANY, 
CHIEF ENGINEER’S OFFICE, 

PITTSBURG, PA., March g, 1888. 
SiR: We are looking up the matter of pneumatic tubes 
for a large office building. Can you give me the names 
of any parties who make a specialty of this business, and 
could you refer me to your paper for a description of any 
of these devices which are in use for the transmission 
of messages from one part of a building to another, or 

from one building to another building through tubes? 
Yours truly, THOMAS RODD, 
P. A. Engineer. 


[An illustrated description of the Pneumatic Service in 
the Equitable Building, New York, appeared in our issue 
of November 12, 1887, page 680. Our readers can 
doubtless suggest the names of parties making a spe- 
cialty of this work. ] 


RECORD OF PRESSURE ON WATER-MAINS 
IN UNITED STATES. 


NEw YorK, March 10, 1888. 
Six: Will you kindly let me know if there is a book 
published giving the pressure on the water-mains in different 
towns and cities in the United States ? The idea is to find 
out those towns in which the pressure on the water-mains 
is too high for domestic purposes, and where they would 
therefore likely need pressure-regulating valves. Answer 

at your earliest convenience and oblige, 
Yours respectfully, TIMOTHY KIELEY. 


[We know of no book that gives this data, but we be- 
lieve manufacturers of water-motors have collected it for 


their private use. | Maybe our readers know of available 
data. } 





STEEL VERSUS WROUGHT IRON FOR BUILD- 
ING PURPOSES. 


BOSTON, January 31, 1888. 
SIR: Might I ask an opinion from your paper in regard 
to the use of steel for building purposes in place ot wrought 
iton? _T am engaged in the planning of a large structure 
mvolving the use of many heavy iron or steel beams, and 
some trusses of rather exceptional spans. In view of the 
practicability in this special case of making careful tests 
me each piece of metal before it leaves the shop, is it safe 
sae specify steel beams of given weights and brands 
and figure the dimensions of the members of the trusses? In 
other words, can the appearance of steel be trusted as an 

Indication of its reliability for building purposes ? 

Yours very truly, ARCHITECT. 
(Our correspondent really asks two questions: First, 
a8 to the comparative values of steel and wrought iron for 


Structural purposes, and second, as to the importance of 


eee Pe —peneeepreeee 


inspecting and testing such structural material before de- 
livery at the site of erection. 

As regards the comparative merits of the two metals, 
we may say that for ordinary purposes there is very little 
choice between good grades of each as supplied by repu- 
table manufacturers. 

Iron has been longer made ard is better understood, 
and can be obtained with certainty of good quality from 
more people, but first-class structural steel, as made by 
those who have had the requisite experience in its manu- 
facture, is a most excellent material, and we should be 
inclined, if able to inspect it properly, to give it the pref- 
erence for almost all structural work. 

The two metals cost about the same per pound, and as 
steel is about 30 per cent. stronger, and the same factors 
of safety are admissible for each, the same dead load can 
be supported with equal safety and with less expense by 
the use of steel. As their moduli of elasticity are also 
about the same, the lighter steel beam, though of equal 
strength, will deflect more than iron under the safe load 
of each. 

Consequently, if the admissible deflection is limited, 
there is noeconomy in the use of steel, unless the span is 
so great that the weight of the structure itself becomes a 
large fraction of the total load, in which case the saving 
of weight due to the greater strength of steel may make 
the deflection even less than that of an iron structure of 
the same’strength, in which case the advantage is every 
way in favor of steel. 

As regards testing, while we will not say that good 
material cannot be obtained with certainty and in any 
quantity from reputable makers, we should not advise 
placing any dependence upon so doing. 

The material, whether steel or iron, should, for all struc- 
tures of any magnitude or importance, be thoroughly in- 
spected and tested as soon as rolled, and its behavior and 
treatment should be carefully watched at every step from 
that point on until it is finally and satisfactorily placed in 
the structure. 

Too much stress cannot be laid on the importance of 
early inspection for the interest not only of the manufac- 
turer, but of his customer as well, for not only can imper- 
fections be much more readily detected before the work is 
assembled, but a flaw for which a single bar would be 
unhesitatingly condemned is apt to be looked at very 
differently when the condemned bar would have to be cut 
out of a finished member. Even if the bar is cut out and 
replaced the member is apt to be more or less injured in 
the operation. 
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If the job is not large enough to require all the time of 
one inspector, a cheaper way would probably be to employ 
one of those engineers who make a business of such work, 
and who, by long experience and systematic methods, are 
able to exercise an efficient oversight of several jobs at 
once at the same mill or sometimes even at different mills. 

In conclusion, we may say to our correspondent that it is 
never customary to test each piece of metal, or even a large 
percentage of them, only a sufficient number being selected 
for test to secure a satisfactory knowledge of the material. 
Every piece, however, should be carefully inspected, and 
the architect who should depend merely on appearances, 
and presumably the appearance of finished work, could be 
by no means certain that he was even getting steel at all. 

The general question of the comparative value of iron 
and steel for structural purposes is altogether too large to 
be satistactorily discussed in this brief comment, and we 
should be glad to publish the views of those of our readers 
who can speak from experience. | 


ADDRESS WANTED. 


OFFICE OF THE 
SPRING HILL WATER COMPANY, 
SEATTLE, WaSH.T., March 1, 1888. 
S1R:; Please give me the name and address of parties 
manufacturing the Deacon meter, Bell’s waterphone, and 
Church’s indicator, mentioned on page 35 of your book, 
‘* Water-Waste Prevention.” 
Yours respectfully, E. SHEPARD, Manager. 


[The representative of the Deacon meter in the United 
States is S. A. Strang, 30 Pine Street, New York. We have 
not the address of the other parties. Possibly our readers 
can furnish it. ] 





Novelties. 


Under this heading we propose to descnbe and illustrate apptiances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or patentees, being governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere descnbed. 
Asarule we shall make no comments, and ft is fo be distinctly 
understood that a notice does not imply approval. No charge 
will be made for these notices, and any offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties sustable for this section. 


PUMP-GOVERNOR AND WATER-REGULATOR. 


THE device which we illustrate herewith is designed to 
maintain a uniform height of water in the return-pipes of 
a steam-heating apparatus. This is accomplished either 
by controlling the action of the pump, if one is used to 
return the condensed water to the boiler, or by regulating 
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the outflow of the condensed water from the return pipes. 


Its action will be readily understood by reference to the { 


illustrations. It consists primarily of a tank A suspended 
from the short end of a lever L, to the long end of which 
is connected the arm of the throttle-valve V of the pump 
or of the outflow-valve W on the return-water main. 

This tank is connected to the return-water system by 
flexible pipes N N, which permit some vertical movement. 

When there is an excess of return water its additional 
weight in the tank causes the tank to preponderate and 
raises the long end of the lever, which by suitable connec- 
tion opens the throttle-valve of the pump, which then 
pumps out the condensed water until the tank is so far 
liyhtened that the counter-balance weight on the lever 
preponderates and by its descent shuts off the steam again. 

Its operation in controlling the outflow-valve is precisely 
similar and will be readily understood from the above de- 
scription. 

The height of the water-line can be kept at any point 
within the range of the tank by adjusting the position of 
the counterweight on the lever or by shifting the position 
of the lever on its fulcrum by means of the notches on its 
under side or both. 

The device may be used to control the height of any 
sort of fluid in reservoirs and under any pressure by regu- 
lating either the inflow or the outflow or both. If not 
under pressure only the lower connecting pipe N will be 
necessary. If attached toa steam-boiler it can be used 
as a feed-water regulator. 

Mr. P. Gormly, 155 North Tenth Street, Philadelphia, 
manufactures this apparatus. 

The patentee is Mr. H. W. Brinckerhoff, of 41 Jefferson 
Avenue, Brooklyn, N. Y. 





BROOKLYN BRIDGE TERMINAL PLANS. 


Messrs. WALTER KATTE, Julius W. Adams, and 
Joseph Crawford, Board of Experts selected by the bridge 
trustees about a year ago to report on the different schemes 
submitted to secure better terminal facilities at the New 
York end of the Brooklyn Bridge, have made a report 
recommending as the best of all those submitted to them 
the plan presented by Mr. A. M. Wellington, Mem. Am. 


Soc. C. E. 
Briefly stated, Mr. Wellington’s plan, certain features 
of which are patented, contemplates the following: 


To spread the two cable tracks a little at each end, and 
connect them by a horseshoe curve of ninety feet radius 
extending nearly to the street line of Park Row. 

To enclose under one roof the entire terminal horseshoe 
thus formed. A station similar in essentials to be erected 
at the Brooklyn terminus. 

Torun trains of eighteen cars (less, of course, until all 
are needed) into this station, which, when stopped, shall 
completely fill the stations in horseshoe form, with head 
and rear cars opposite each other. 

Entrance to train to be from inside platform only ; exit 
to the outside platform only. ‘The cars to have entrance 
and exit doors arranged in a peculiar way to facilitate 
quick loading and unloading on either the curved or 
straight track. 

The extreme dimensions of the proposed building of 
horseshoe form are 434 feet long by 288 feet wide. 

The roadways are carried within the building in covered 
ways twenty feet wide, as now. This enables the toll- 
gates to be under cover, and utilizes the space above the 
roadways as additional platform space for the upper tracks, 
where it is most likely to be needed. 

The building is widened slightly at the easterly 
end, so as to obtain some desirable platform space 
and bring its side parallel with Frankfort Street. The 
entire small triangle of bu'Idings be*ween the bridge on 
the north, and Frankfort Street on the south must practi- 
cally be acquired 

The station is to terminate at the west end ina large 
rotunda, which is the principal feature of the build- 
ing. ‘lhe rotunda floor is separated from the loading 
or outgoing platform, and this fence is continued 
parallel to the track along the entire goo feet of 
track within the building. In this fence are placed 
eighteen or more ticket wickets approximately opposite 
to the central entrance door of each car, the windows for 
sale of tickets being at some interior point. 

By these arrangements the entrance to the outgoing 
platform is from the side at all points instead of from the 
end only. 

The diameters of the rotunda, etc., are roughly as fol- 
lows : 

Rotunda proper, constituting the beginning of promenade, 
as well asanentrance space for car passengers, and 
bounded on the outside by fence to outgoing plat- 


(OPM Ah sa) BASE Shetek Sees es sd ied: ines 135 feet. 
Centre line of track... .cccc00 secs cesscee seneercenenens 180 feet. 
Outside of incoming platform, at centre of rotunda........ 220 feet. 
Outside of roadways, at centre of rotunda ........... ... 260 feet. 
Extreme width of building, west end... 2) 2.6... 6.5 eee 288 feet. 
Extreme width of building, eastend.. ............05 vee 163 feet. 


THE NEW YORK ARCHITECTURAL LEAGUE 
ON THE GRANT MONUMENT 
COMPETITION. 


On Thursday, the 15th inst., a Committee of the Archi- 
tectural League consisting of Messrs. Warren R. Briggs, 
E. H. Kendall, Henry J. Hardenberg, F. A. Wright, 
Clarence S. Luce, and the President of the League, Mr. 
John Beverley Robinson, presented the following memo- 
rial, as ordered by the League at its last meeting, to Ex- 
Governor Alonzo B. Cornell, Chairman of the Executive 
Committee of the Grant Monument Association : 


To Alonzo B. Cornell, Chaieman, and the members of the Execu- 
tive Committee of the Grant Memorial Assoctation: 


The Architectural League of New York herewith enters protest 
against the terms of your c'rcular invitation to competitors for the 
Giant Monument bearing date January 26, 1888. 

In its opin'on many of the conditions as therein set forth are, by 
reason of theirindefimteness and il!-judged nature, such as will not 
attract designers of repute, avd it would more specifically call your 
attention to the following sections of your circular. 

(1) To Section 2, in which the proposed cost ct the monument is 
not stated with that assuredness and authority that will place com- 
petitors upon ¢ qual terms, the amount to be expended being prac- 
tically lett to the judgment of each. 

(2) To Sections 5, 6, and 8, which permit designs to be submitted 
at different scales, »ne-quarter and one-eighth inch to the foot, in 
different mediums, line and “ washed’ or brush-made drawings, and 
in different materals, drawings or models. 

To put competitors upon an equal footing, there should be but one 
scale to which desiens should be made, and but one manner in wh:ch 
thev should be exhibited. and to this one scale and one manner all 
should be bound. It has been found that a scale of one-eighth or 
one-sixteenth 1nch to one foot 1s sufficiently large to afford opportu- 
nity for the exercise of the most critical judgment and pure hne 
draw'ngs, in pen and ink, the most fair media of representation. 

The precise nature and quality of sculpture should not be and is not 
now to be considered, its purpose and general intent being as well 
shown by drawings as by models. 

(3) To Section 13, which provides for the assumption by your com- 
mittee of the property right in the chosen designs upon the payment 
of the sums set forth. 

(4) ‘To Section 17, which, in the opinion of your memorialists, is the 
most faulty of the provisions. ‘To request competitcrs to underbid 
each other 1n the price of their services is not the way to secure the 
best talent. 

In couclusion, the Architectural League of New York has entered 
this protest wholly and only with the desire to point out to your 
committee the faults in your circular which may render null your 
efforts ; and to urge upon you the advisabilty of so amending your 
conditions that the best result may be reached in the best, most ex- 
pedit'ous, and most fair manner. 

In pursuance of the latter desire it presents for your consideration 
acopy of the Instructions to competitors for the Indiana State 
Soldiers’ and Satlors’ Monument, which it considers a model in com- 
pletenessand fairness, and which competition has been brought to a 
most satisfactory and successful conclusion. 





ENGINEERS’ CLUB OF PHILADELPHIA. 


THE business meeting of this club was held March 3, 
1888, President Joseph M. Wilson in the chair: 34 mem- 
bers and 3 visitors present. 

Ruies to facilitate the discussion of papers, as formu- 
lated by the Publication Committee, were submitted by 
the Secretary, discussed, completed as to limit of time of 
submission to Publication Committee, and as to number 
of copies to be furnished to author, and, on motion of the 
Secretary, adopted. 

The following were elected : 

Active Members—Messrs. James G. Davidson, Edwin 
S. Crawley, Theodore Kolischer, James B. Best, Freder- 
ick Stamm, William D. Janney, Gustav Bottiger, R. I. D. 
Ashbridge, John Baptist Nau, S. Pemberton Hutchinson, 
and Joseph D. Potts. Associate Member—John Gordon 
Gray. 

Mr. Morris P. Janney described an electric water-level 
indicator for steam boilers, exhibiting a specimen 
arranged so as to work as when in actual operation. 





ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met March 7, 1888, President Holman in the 
chair, W. H. Bryan, Secretary ; twenty-nine members and 
five visitors present. 

The report of the committee on the Waddell pamphlet 
on *‘ Highway Bridges’ was taken up. Alter a general 
discussion, participated in by Professor Johnson, Colonel 
Moore, Professor Engler, Messrs. Seddon, Bouton, 
Wheeler, and others, the following substitute was 
adopted : 

‘*Resolved, That the Engineers’ Club of St. Louis do not 
deem it advisable to endorse any individual specifications.” 

The secretary read a letter from Samuel !. Randall, 
acknowledging receipt of the club’s resolutions on self- 
registering rain-gauges in signal-service stations. 

The president formally announced the death of Fred- 
erick Shickle, one of the charter members of the club, and 
appointed a committee to draft resolutions. Professor 
Potter, late president of the club, having been elected to 
the presidency of the American Institute of Mining Engi- 
neers, it was voted to tender a complimentary banquet at 
such time and place as would suit his and the club’s con- 
venience. 

Professor Gale then read a paper on ‘‘ Transmission of 
Power by Belting,” giving the results of some recent ex- 
periments; also a formula for calculating the width of 
belt for a given power. An empirical formula, which had 
been found correct up to 5,000 feet belt speed per minute, 
was given. Results of tests of various kinds of belts on 
iron and lagged pulleys were also given. Sa:nples of the 
belts tested were shown. 


ENGINEERS’ CLUB OF KANSAS CITY. 


A REGULAR meeting was held in the club room March 5 
at 7:45 P.M., T. F. Winne in the chair, and Kenneth 
Allen, Secretary, ten members and seven yisitors being 
present. 

A letter to the Committee of National Public Works 
from Mr. John Eisenmann, Secretary of the Council re. 
questing action to be taken by the club was read, also one 
from E. L. Corthell, Esq , President, thanking the Com. 
mittee for their liberal subscription to defray expenses of 
the Council. 

The report to the Council on the Cullom Bill by 
the Kansas City Committee was read, and a Teport by 
the same committee to the club, in which it was recom. 
mended that the club pass resolutions to endorse the said 
bill, and that they co-operate with the other societies in 
promoting it. 

_ The report was adopted, and the resolutions endorsing 
it, which were read at the previous regular meeting, were 
passed. 

‘The club also, on motion of Mr. Kiersted, Passed reso. 
lutions urging national appropriation for placing self. 
registering rain-gauges in all parts of the country, to 
ose rainfall, as recommended by the Chief Signal 

cer, 








Gas and Electricity, 


Liluminating Power of Gas in New York City. 
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PERSONAL. 


COLONEL G. W. M. Morss, the inventor of the Morse 
cartridge and breech-loading gun, died at his home in 
Washington, March 8. 








It is reported that M. Felix de Lagarde, engineer and 
Chief of the Second Division of the Panama Canal, died 
in Panama on February 27. 


C. A. SEDORSTADE, C. E., of Philadelphia, Pa, has 
taken charge of the construction of the Simpson dry-dock 
at the Norfolk Navy Yard under the direction of Civl 
Engineer M. T. Endicott, U. S. N. 


CAPTAIN SMITH S. LEACH, of the Engineer Corps of 


the Army, will succeed Captain Eugene Griffin, under the 
Engineer Commissioner of the District of Columbia. 
Captain Leach is a member of the Mississippi River 
Commission. 


Messrs. CHARLES D. CRANE and Charles Barkhausen, 
for many years with E. T. Mix & Co., have opened an 
office on Wisconsin Street, Milwaukee, and will doa gen- 
eral business as architects. Mr. Crane has superintended 
the erection of many of the large buildings erected by Mix 
& Co. during recent years. 


CAPTAIN ROBERT W. Hunt, who recently resigned as 
General Superintendent of the Troy Steel and Iron Com- 
pany, has established a bureau of inspection, tests, and 
consultation, under the firm name of Robert W. [unt & 
Co., with principal ofhice in Chicago and branch offices in 
Pittsburg and New York. He has also become a member 
of the firm of G. W. G. Ferris & Co., civil engineers and 
inspectors of iron and steel, in Pittsburg, Pa. 





Mr. HENRY M. CONGDON, architect, of New York, has 
been selected to furnish the plans for Grace Cathedral, to 
be erected at Topeka, Kan., at a cost of $100,000. 





ARCHITECTURAL COMPETITIONS. 


CourT-HousE COMPETITION, MINNEAPO- 
Lis—The committee has employed Architect 
W. W. Boyington, of Chicago, as expert to 
advise them regarding the merits of the differ- 
ent designs received for the new court—house 
and city hall. List of competitors noticed in 
our issue of Febrvary 25. 





MISCELLANEOUS. 


ALBANY, N. Y.—The Governor has signed 
the bill appropriating $185,coo for a new 
asylum for insane criminals at Matteawan. 


CHIPPEWA FALLS, Wis.—Fifteen acres 
have been presented by Donald McDonald to 
Chippewa Falls, Wis, for a public park. 
Work is to be commenced on it soon. 

BROOKLYN, N. Y.—The_ steeple of the 
Classon Avenue Presbyterian Church was de- 
stroyed by the recent storm and will have to 
be rebuilt. 





CONTRACTING 








NOTICE. 

We have a large quantity of important news 
of projected buildings from various parts of 
the United States which we are obliged to 
omit, owing to the lateness of its receipt, on ac- 


count of the storm. 
et tee ee ee os a es 


WATER, SEWERAGE, ETC. 


New YorK CITY.—Thé Municipal Coun- 
Callao, Peru, invite sealed proposals for 
port with water-works and con- 
struction of drains to improve the hygiene of 
the place. Full particulars and conditions 
can be obtained at this Consulate, No. 39 
Broad Street. The bids will be opened in 
Callao, June 26, 1888. - 

It is reported that the civil authorities of 
Brussels, Belgium, have offered prizes for 
plans fora municipal water-works system. 


ALBANY, N. ¥.—At a recent meeting of 
the board of old and new water commissioners 
the plans for locating the three 5.000,000 gal- 
lons each pumps at the driven well flats, and 
conducting the mains through the fields, as 
proposed by Engineer Fteley, of New York, 
to whom the matter was referred, were adopted, 
with certain reservations. The three months’ 
test of the driven wells by the Messrs, An- 
drews, contractors, had been delayed some- 
what by increasing the supply required by 
one-half, or to 15,000,000 gallons. At the 
expiration of the time set the three engines 
ordered by the old commission will have been 
ready to be erected, and provided the trial has 
been satistactory, the work of constructing 
buildings and erecting the engines and pumps 
will be proceeded with immediately. The new 
commission proposed to add an additional en- 
gine and pump of 5,000,000 gallons capacity 
to the three of like capacitv ordered by the old 
board to the plant on the flats, but after dis- 
cussion it was thought best to hold off until 
the test was completed. It was also recom- 
mended that in the event of the water in the 
driven-wells being found inexhaustible, the 
engine on Montgomery and Quackenbush 
Streets, now used in sending Hudson River 
water to the reservoir, be remodeled and placed 
on the flats at an estimated cost of $20,000 to 
$30,000. 


cil of 
supplving the 


Waco, TExX.—It is reported that the City 
Council has been endeavoring for the past two 
yeais to get the Waco Water Company to 
accept a contract which that body considered 
equitable and just, one that would yive the 
city ample protection ayainst fire. but failing 
to do this the Council at its last meeting passed 
a resolution ordering that cisterns be built 
over the city for protection for use when the 
present contract with the Waco Water Com- 
pany expires on the 6th of July next. A meet- 
ing of anumber of the largest taxpayers in 
‘he city was held March 9, and resoiutions 
were passed condemning the cistern system, 
inda committee was appointed to confer with 
vounc, and if it was tound that no just con- 
ract could be made with the Waco Water 
-ompany, that the Council be advised to issue 
onds and build its own works. 


HUNTINGTON, PA.—A_ water company has 
een formed here and it is reported that works 
nll be built this summer, 


Hucotoxn, Kan. — Our correspondent 
rites ; * This place will vote $6,000 bonds on 
larch 16 for water-works and general im- 
Tovements for the city. Our city intends to 


50,C€ a y ill cost some 


oo KaNn.—Mr. Fred. Giddings, 
2 eee writes: ** The Council have 
Cn Into Contract with Messrs. Kosewater 
- ness of Omaha, Neb., to designa Sys- 
a 7 worage fur the city. ‘he preliminary 
ne re oe taken and they are now en- 
ie : 

mone the city and putting on 
Ha i 

- pga Kan.—It is reported that the 
A nr have refused to accept the 
an nstructed for it by Mr. John 
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Paris, Ky.—The water-works question 
was before the City Council again, and sealed 
proposals received and opened from the Dav- 
enport Company, of Charleston, W. Va., who 
propose to furnish 65 fire-plugs at $2,500 per 
year rental; ‘Thompson, of Bradford, Pa., 75 
plugs at $2,500, and Cosby & Glenn, New 
York, 55 plugs at $3,750. A committee was 
appointed by the Council to take the proposi- 
tion under advisement. 


ONEIDA, N. Y.—The sewer question con- 
tinues to occupy the attention of the citizens 
of this place. Emil Kuichling, of Rochester, 
N. Y., has considered the plans submitted by 
Engineer Randall and has suggested some 
changes in the systems proposed. Mr. Kuich- 
ling’s estimate of the cost is $93,000. ‘The 
committee will havea formal report from him 
and will submit it toa publc meeting.  En- 
gineer W. F. Randall will co-operate with 
Mr. Kuichling making the new plan. 


JotirtT, ILL.—After seven years of litigation 
between this city and the Water-Works Com- 
pany over the valuation of the latter’s plant, 
which the city is to purchase, the question has 
been left to a board of arbitrators, who will 
meet in Chicago April 19. 


STONINGTON, CoxwN.—The Mystic Valley 
Water Company has made a proposition to 
supply this place with a water-supply for fire 
purposes and for the people. ‘The water is to 
be obtained from a reservoir to be established, 
with 2,000,000 gallons capacity, and also to 
place 42 hydrants throughout the streets. The 
matter is to be settled at a meeting to be held 
at a later date. 


CoLuMBUS, O.—At a recent meeting of the 
general committee appointed to secure from 
the Legislature the right to use the Columbus 
feeder or canal for an intercepting sewer, and 
to secu:e permission to issue bonds for the 
building of said sewer, the sub-committee ap- 
pointed to draft bills reported two bills, the 
first to authorize the city of Columbus to bor- 
row money to pay for the building of an inter- 
cepting sewer, and the second authorizing the 
city to enter into and occupy a part of the 
Columbus feeder and Ohio Canal, for sewer- 
age and street purposes. Mr. Marble, the 
City Engineer, stated that there are two routes 
that can be used, one in and one out of the 
feeder, but that it would be a saving of $200,- 
000 to the city to build the sewer in the canal. 
The health of g0,000 people and the removal 
of a burden from the State was thought to be 
sufficient cause for the State to give up the 
feeder, and it settled that the abandonment of 
the canal to the four-mile lock should be asked. 
It was decided to ask the right to issue $500,- 
ooo worth of bonds and to proceed with the 
work as soon as possible. 


Avon, N. ¥.—Propozals will be received 
bv the Board of Water Commissioners of the 
village of Avon, N. Y., until 12 0’clock M. of 
March 29, 1888, forthe material and labor re- 
quired to construct water-works for the village. 


SALISBURY, Mp.—Dr. L. S. Bell, Secretary 
Salisbury Water Company, writes as follows : 
‘‘Our company has been incorporated with 
$50,000 capital stock. We propose laying 
about three miles of pipe, and will putin 
500,000-gallon pumping-engines, stand-pipe 
12x100 feet.”’ 


MoRRISONVILLE, ILL.—Reports say that 
the people of this place have decided for a 
system of water-works to cost $5,000. 


BEATRICE, NEB.—It is reported that the 
date for the election to decide for or against 
water works for this place is to be March 20, 
It is proposed to purchase a Jewell water- 
purifying plant to cost $10,000. 


MoRRISONVILLE, ILL.—Mr. W. E. Forbes 
writes us: ‘' [The proposed water-works of our 
village are to cost between $5,000 and $7,000, 
to be wooden tank and substructure 60 
feet high, £,150-barrel wooden tank, four fire- 
drants, iron pipe, engine-pressure. Works to 
be built as soon as contract can be let. Bids will 
be received allthis month. Specifications will 
be sent to all parties that want to figure on 
same.” 


ALLEGHENY, Pa.—The Allegheny Water 
Committee has decided to purchase two 
5,000,LU00 pumping engines to take the place 
of the old ones. which are to be sold. 


Cassopo.is, MIcH.—It is reported that a 


stand-pipe will be erected here. 


UHRICHSVILLE, O.—Reports say that a 
water-works plant is to be established here. 


SCHWENKSVILLE, PaA.—Reports say that a 
water-works will be established in this place. 


PALMYRA, N.°Y.—James Bourne, Jr., Town 
Clerk, wrices us: '‘ There is nothing being 
done here in relation to the establishment of 
water-works,”’ 


BRADDOCK, PA.—A. S. Brubaker writes us : 
‘* No steps have as yet been taken to improve 
our water-works.”’ 


BALLSTON, N. ¥.—It is said that extensive 
improvements are to be made to the water- 
works here. 


TECUMSEH, NEB.—Bids for the construc- 
tion of a system of water-works at this place 
after plans by A. Richardson & Co, of Lin- 
coln, Neb., will be opened March 29, 1888. 


BRIDGES. 


THE Wabasha Bridge and Ferry Co., of 
Wabasha, Minn., has been incorporated. ‘The 
object is to build and operate a bridge across 
the Mississippi at Wabasha. The capital stock 
is $20,000. The first board of directors is 
composed of J. Buisson and others. 


{T is reported that Bay County, Mich., will 
spend some $58,000 on stone roads and $75,- 
ooo for bridges, as result of recent elections. 


New YorkK City.—The Board of Estimate 
and Apportionment has authorized the issue of 
$250,000 for the completion of the new bridge 
over the Harlem River now in course of con- 
struction. 


INDEPENDENCE, Mo.—The County Com- 
missioners will build an iron bridge, 165 feet 
span, at Big Blue, Mo. Address P. H. Grinter, 
County Surveyor. 


HARTFORD, CONN.—It is reported that the 
New York, Providence and Boston Railroad 
Company has decided upon the plans tor the 
great railroad bridge across the Thames River 
from New London to Groton. The bridge 
will begin on the west bank at a point some 
distance above the city of New London, where 
the river is somewhat narrower than it is at 
the ferry. An attorney for the railroad com- 
pany is now purchasing land for the approaches 
to the bridge, and it is reported that the work 
will begin this season. 


GAINESVILLE, ALA. — Our correspondent 
writes as follows: *‘ An appropriation has 
been made by the court of County Commis- 
sioners of Sumter Co., Ala., to build a bridge 
across Noxubee River, near Gainesville, but, 
as it is a naviyable stream, permission from 
the Government will have to be obtained, or 
an act of Congress condemning said stream as 
a navigable one, before the bridge can be 
erected.” 


MINNEAPOLIS, MINN.—Bids were opened 
on March 7 by the Council Committee on 
Roads and Bridges for the stone substructure 
and the superstructure of the bridge to be built 
on Lyndale Avenue over the railroad tracks. 
Six bids were received for the stone. of which 
the Minnesota Stone Company, of this city, is 
the lowest bidder. Eight bids for the super- 
structure were received, varying from $19,515 to 
$24,056. Thelowest is from the (‘anton Bridge 
Co; but before the committee can recom- 
mend any bid the plan submitted by the bid- 
ders must be examined to see if they come up 
to the specitications furnished by the City 
Engineer. Following are the totals of the 
bids : 

Bids for stone—Baxter & Sons, $6,703.07; 
Minnesota Stone Company, $6,155.65; Whos. 
Daley, $6,868.68; George McMillan & Co., 
$6,596.10; Ring & Tobin, $6,876.34; Doug- 
las & Co , $6,504.22. 

For the superstructure—Canton Bridge 
Company (two bids), $19,515, $20,608; King 
Tron Bridge Company, $20,393; Sheffler 
Bridge Company, $22,246; A. Y. Bayne & 
Co., $24,056; Milwaukee Bridge Company, 
$23.969.24: Kansas City Bridge Company, 
$23,750; Smith Bridge Company, $21,000; 
C. P. Jones, $21,736.23. 


News DBPARTMENT. 


RAILROADS, CANALS, ETC. 


Mason City, Iowa.—The contract for 
building 170 miles extension of the Chicago, 
Milwaukee, and St. Paul. from Chamberlain, 
Dak., through the Black Hills, has been 
awarded to Major Allen. 


WILMINGTON, N. C.—This city has voted 
to subscribe $150,000 to secure the extension 
of the Cape Fear and Yadkin Valley Railroad 
from Fayetteville to Wilmington. Work will 
begin at once and it is expected that the road 
will be running into Wilmington by the first 
day of January next. Atthesame time $100,- 
ooo was voted in aid of the Wilmington, 
Winslow and East Carolina Railroad, which 
is now being built frem New Berne to Wil- 
mington. 

THE Arizona Central Railroad was _ incor- 
porated recently at Phoenix, Ariz , to build 
lines from Phoenix to Prescott, apgreyating 
400 miles. The capital stock is $7.500,Voo. 


STREET-WORK AND PAVING. 


SAVANNAH, GA.—Matthew Hayes, of Jack- 
sonville, Florida, is to get the contract to pave 
New Houston Street, between Whittaker and 
Drayton Streets, with cypress blocks, which 
he guarantees free from sap, at $1.20 per square 
yard—8&s5 centsto be paid when the paving is 
completed and 35 cents at the end of ten years 
if the paving is durable. 


GAS AND EL.ECTRIC-LIGHTING., 


LOWVILLE. N. Y¥., March 9.—A _ special 
meeting of the Board of Trustees was held 
March 8, at which time the resolution previ- 
ously adopted in relation to electric lights was 
annulled, and the following adopted: ‘‘ Re- 
solved, that whereas the Lowville tlectric 
Light and Power Company (limited) have 
offered to make a contract with the village of 
Lowville to light the streets of said village for 
a term of one year with the American system 
of electric arc lighting, with 2t arc lights of 
2,000 standard candle power, (same as the 
sample lights in operation on the streets at the 
present time), to be kept burning every night 
from dark until midnight, for not less than 
312 nights, and 365 nights if necessary, for 
the price of $1.200 for 20 lights, and one hght 
to be maintained free; said lights to be lo- 
cated by the Board of Trustees ; that it is to 
the interest of said village to make such con- 
tract, and that the sum ot $1,200 be raised b 
tax upon the taxable property of the viliage 
for the purpose of making such contract for 
lighting said streets bv said system for one 
year.” The matter will be voted upon at the 
annual charter election March 20. 


CANAJOHARIE, N. ¥Y.—The electric light 
question is being agitated here. 


RICHFIELD SPRINGS, N. ¥.—It is reported 
that an electric-light plant will be estab.ished 
here, 


LEOMINSTER, Mass. -—An_ electric-light 
company has been organized here with E. A. 
Buffington as president. 


WaBASH, IND.— The Wabash Electric- 
Light Company has offered to light the city. 
130 lights are to be furnished at an annual 
cost of $3,200. It is thought that the offer 
will be accepted. 


FORT SMITH, ARK.—At a recent meeting of 
the Board of Public Affairs the following ordi- 
nance was passed: The Fort Smith Gas Light 
Co. shall furnish the city 100 additional lamps 
for the remainder of the time its original con- 
tract has to run at #27.50 per 1,000 cubic feet 
per annum; the sixty-three lamps now in use 
shall remain at the present price, $30 each, per 
year; that after Mav 1 consumers shall be 
furnished gas at a price not exceeding $2.50 
per 1,000 feet; that the 100 additional lamps 
shall be put up by May 1; that by November 
I it will increase the capacity of its works so 
as to make them sufhcient to supply a city of 
25,000 population. The lamps are to be 
lighted every night when the moon is not ac- 
tually shining. The Board of Public Affairs 
is authorized to makesuch a contract with the 
company which will be given ten days in which 
to sign it. 

BIDS OPENED. 


PITTSBURG, PA.—Messrs. Riter & Conley, 
of this city, have the contract for constructing 
the iron buildings for the tube-works at Find- 
lay, O. 
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GREENBUSH, N. Y.—The following bids 
for material to be used in the construction of 
sewers were opened March 8: 
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The following were the successful bidders in 
the different sections for construction: Sec- 
tion 4, Adam Miller, Saratoga, N. Y.. $10 - 
350.50; Section 5, Adam Miller, Saratoga, 
$11,327; Section 6, Adam Miller, Saratoga, 
$10,658.50. 


PHILADELPHIA.—Bids were opened by the 
Board of Port Wardens for dredging docks. 
The American Dredging Company offered to 
do the work for forty-three cents per cubic 
yard, and to place the material upon land, or 
for twenty-seven cents the dredged material 
to be deposited inthe river behind dykes. The 
bids were rejected as excessive, and the matter 
ordered to be readvertised. 


BROOKLYN, L. I.—The following proposals 
were opened March 6 for constructing sewers 
in Map O, Drainage District No. 37, Subdivi- 
sion No. 29: John G. Bogert, 48-inch brick 
sewer, per running foot, $4; 36-inch brick sewer, 
$3.25; 30-inch brick sewer, $3; 15-inch cement- 
pipe, $1.25; 12-inch cement-pipe, 95c.; each 
manhole, complete, $34; each street basin, 
complete, $95. Daniel J. Creen, 48-inch brick 
sewer, per running foot, $3.25; 36-inch brick 
sewer, $3.25; 30-inch brick sewer, $3.25; 15- 
inch cement-pipe, $1.30; 12-inch cement-pipe. 
goc.; each manhole, complete, $33; each 
street basin, complete, $98. James F. Gillen, 
48-inch brick sewer, per running foot, $5; 36- 
inch brick sewer, $3.80; 30-inch Drick sewer, 
$3.15; 15-inch cement-pipe, $1; 12-inch 
cement-pipe, 95c.; each manhole complete, 
$33; each street basin, complete, $roo. 


MILWAUKEE, Wis.—The following bids 
were opened March 6, 1888, to construct and 
erect the engine foundation, engine pit, 
pump-wheel toundation, gate wells, manhole, 
and a section of the flushing conduit for the 
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Milwaukee River flushing tunnel pumping 
works on the beach of Lake Michigan, oppo- 
site the foot of Dane place, in the First Ward 
of the city of Milwaukee: W. T. Casgrain & 
Co., $23,275; J.H. Kearney, $18,325: Wm. 
Forrestal, $17,975. The contract let to Wm- 
Forrestal. 


Boston.—The City Engineer, on March 
14. received the following proposals for re- 
building the sea-wall on the Roxbury Canal: 
H. H. Pike & Co., $9,697; Collins & Ham, 
$9,369.50; H. W. Phillips, $8,263.50; Mc- 
Innis & Parker, $7,528.50; Boynton Bros. 
$6,349; C. T. Denz & Co., $6,096; T. A. 
Rowe, $5,784.50; Metropolitan Construction 
Co., $5,735; Charles H. Edwards, $5,427.50. 
The contract was not awarded. 

The Boston Water Board on March 12 re- 
ceived the following bids for a wrought-iron 
tank on Breed’s Island for the high-service 
supply in East Boston: Whittier Machine 
Co., Boston, $2,696; Samuel & Molloy, 
Lowell, $3,213; Tippett & Wood, Phillips- 
burg, N. J., $3,275; Ryan & McDonald, 
Waterloo, N. Y.. $4,350; Riter & Conley, 
Pittsburg, Pa., $3,885; James Russell & 
Sons, South Boston, $3,195; Cunningham 
Iron Works, Charleston, $2,800; George 
Miles, South Boston, $2,420; H. L. Robin- 
son, East Boston, $2,779; Edward Kendail, 
Cambridge, $2,625; E. Hodge & Co., East 
Boston, $2,496: Atlantic Works. East Boston, 
$2,975; King Iron Bridge Co., Cleveland, O., 
$3,728. The contract was awarded to George 
Miles. 


GOVERNMENT WORK. 


CuicaGo, ILL.—The following cids for tie 
rods, etc., for repairs to attic story of Custom 
House were opened March 5 by the Super- 
vising Architect of the Treasury Department : 

Joseph Downey, $6,983; Hollingsworth & 
Coughlin, $9.975: William Mansan, $9,975; 
E. F. Gobel, $9,335; E. K. Brainerd, $10,887. 


TERRE HAUTE, IND.—The following bids 
for material, tools, and labor for plumbing and 
gas fitting for the Post Office were opened 
March 2 by the Supervising Architect : 

D. W. Watson & Son, $3,379: A. J. Gal- 
lagher, $2,614.50; J. F. Dalton, $2,670; Crook, 
Horner & Co., $2,825. 

SAN ANTONIO, TEX.—The following bids 
for erecting and enclosing superstructure in 
masonry, iron, carpentry, and roof work of 
Court-House opened March 6 by the Supervis- 
ing Architect of the ‘'reasury Department : 
Dumesneil & Bro., $125,600; McCarthy & 
Baldwin, $104.354.50; George W. Corbett, 
$125,000; Branden & Andison, $97,350; Sam- 
uel W. Swift, $98,000; Boettler & Sindahl, 
$125,000; Panby & Dielman, $111,000; Gus 
Wilke, $105,000; W. S. Pleasants, $116,000; 
P. T. Shields, $105,300; John O’Connor, 
$176,287; F. H. Mickey & Sons, $116, 300. 


THE following bids for an electric fire-alarm 
call and patrol system were opened in the 
Treasury Building, Washington, D. C., 
March 7: 

John R. Galloway, Washington, D. C., 
$3,200. 

J. N. Burket, Washington, D. C., $2,- 
490. 50. 

The Electric Fire-Alarm Co., Evart, Mich., 
$4,343. 

Pierce & Jones, New York, $3,000. 

Royce & Mareau, Washington, D. C., $1,- 
975. 


MANCHESTER, N. H.—The following bids 
for iron beams and terra cotta arches for sec- 
ond and attic floors of the Post Office were 
opened March 5 bv the Supervising Architect 
of the Treasury Department : 

Sargeant & Sullivan, $7,000; lead & Dowst, 
$6, 500. 


PROPOSALS. 


(Continued from page viii.) . 


STEAM FIRE ENGINES.—Proposals are wanted 
at New York City, until March 28, for furnishing two 
second size steam fire engines with boilers of the ‘* La 
France’s improved nest tube”’ pattern. Address the 
Board ot Cummissioners of the Fire Department, Nos. 
157 and 159 East Sixty-seventh Street. 


RESERVOIR—Proposals are wanted at Columbia, 
S C., until March 26, for the construction of a reser- 
voir, according to specifications. Address William J. 
Cathcart, City Cierk and Treasurer. 


ROCHESTER, N. Y.—The Genesee Valley Club 
willerect a $40,000 club-house from plans made by 
a Fuller & Wheeler, Architects, of Albany. 


BRICK SCHOOL-HOUSES,—Proposals are wanted 
at Pittsburg, Pa., unt:l April 4, for the erection of two 
brick school buildings. Address James N. Campbell, 
architect, Room 814, Penn Building, No. 708 Penn 
Avenue, as above. 


| bury, Md., for acomplete system ot water works. 


| 


HOISTING ENGINES.—Proposals are wanted at 
Zanesville, O., until April a, for furnishing and deliv- 
ering three hoisting engines for use on the improve- 
ment of the Muskingum River. Address Lieut. L. H. 
Beach, Corps of Engineers, as above. 


IRON DRIFT BOLTS.—Proposals are wanted at 
Zanesville, O., until April 2, for furnishing, etc., 
60,000 pounds of iron drift bolts. Address Lieut. L. 
H. Beach, Corps of Engireets, as above. 


WROUGHT -IRON WORK. — Proposals are 
wanted at Zanesville, O.. until April 2. for furnishing 
and delivering thirty-eight sets ot wrou: ht tron an- 
chorages for locks on the Muskingum River. Address 
Lieut. L. H. Beach, Corps of Engineers. as above. 


STEAM-HEATING, ETC.— Proposals are wanted 
at Louisville, Ky., no date specified, for furnish'ng the 
sewer p.pes, plastering, iton work, steam heating, 
boilers, plumbing, w're work, and water service, in- 
cluding pumps, etc , for the West Tennessee Hospital 
for Insane. Separate pruposals will be received tor 
each class of work. Address McDonald Brothers, 
architects, as above. 


ELECTRIC-LIGHT PLANT.— Proposals are 
wanted at Jackson, O.. until March 21, for an el*ctnc- 
light plant, to include 30 arc and 6oo incandescent 
eats: go-power engine and boilers. Address the 

aycr. 


SHOPS.—Propcsals are wanted at Decatur, Ala., 
until March 24, for the erectiou of new shops for the 
United States Rolling Stock Co. Address the com- 
pany as above. 


PUBLIC LIGHTING.—Proposals are wanted at 
New York City, until March 26, for furn:shir g the gas 
or other illuminating material, and for furnishing, 
opsravns and maintaining electric lamps for lighting 
the streets, parks, and public p aces of the city of New 
York, for the period of one year, commencing on May 
1, 188, and ending on April 30, 1889. Address the De- 
partment of Public Works. 


ARMUuURY.—Proposals are wanted at New York 
City, unti! March 29, for furnishing materials ard p:r- 


. forming the work inthe erection of an armory buitid- 


ing on the Llock bounded by the Boulevard, Ninth 
Avenue, S:xty-seventh and Sixty-eighth Streets. Ad- 
dressthe Secretary of the Armory Board, Staats 
Zeitung Bu.lding, as above. 


FIRE HOSE.—Proposals are wanted at New York 
Cito, unt:] March 28, for turnishing 10,00 feet of 2%- 
inch balanced woven-cotton jacket rubber-lined hose. 
with standard couplings attached. Address the Board 
of Commissioners, Fire Department, 157 and 159 East 
Sixty-seventh Street. 


BUILDING.—Proposals are wanted at McPherson, 
Kan., until April rt, for the erection of the north wing 
of the county poor house, according to specifications. 
Address W. A. Morris, County Clerk. 


BUILDING. —Proposals are wanted at Abilene: 
Kan, until March 30, for the erection of a county high 
schoo! building, for Dickinson County. Address W. 
H. Roe, Secretary, County High School Trustees, as 
above. 


PLUMBING.—Proposals are wanted at New York 
City until March 27_ or plumbing two water-closet 
towers at Bellevue Hospital. Address the Depart- 
ment of Charities and Correction, as above. 


ENG are wanted at Chattanooga, 
Tenn., unt: March 19 for pavirg certain streets with 
Trinidad asphalt strect pavement. Addr ss Robert 
Hooke, Supermtendent of Public Works. 


FIRE HOSE.—Proposals are wanted at New York 
City, unts! March 28, for furnishing 20,000 feet of 2%- 
inch circular woven-cotton, rubber-lined hcse, with 
standard couplings attached. Addressthe Board of 
Commissioners, 157 and 159 East Sixty-seventh Street. 


MASONRY.—Proposals are wanted at New York 
City, until March ao, for furnishing materials and per- 
forming masonry-work in the erection of an armory 
building on the block bounded by the Boulevard, 
Ninth Avenue, Sixty-seventb and Sixty-ei, hth Streets, 
Address the Secretary of the Armory Board, Staats 
Zeitung Building, as above. 


SUBMARINE TELEGRAPH CABLES.— Pro- 
posals will be received, until 12 o'clock noon, the 16th 
day of April, for furnishing, delive.ing, and laying 
four nautical miles of submarine telegraph cable across 
the mouth of the Columbia River, Ore ; a'so, until 
12 o'clock noon, the 17th day of April, for furnishing, 
delivaring. and Jaying eight nautical mies of subma- 
rine telegraph cable for Marthe's Vineyard, Mass 
For further information address A. W, Greely, Chief 
Signal Officer, Washington, D.C. 


PILES, STONE, ETC.—Proposals will be received 
until 12 o'clock noon, March 31, for furnmshing and 
delivering the foilowing articles for use in impruving 
the Mississippi River below St. Louis, Mo.: Piles, 
stone, manila and sisal rope, oakum, wire. nails, spikes, 
screw bolts, and iron. or further information ad- 
es a M. Miller, Major Corps of Engineers, St. 
.ouis, Mo. 


IRUN-WORK. —Proposals are wanted at New York 
City, until] March a9, for furnishing materials and per- 
forminy 1roo-work in the erection of an armory build- 
ing on the block bounded by the Boulevard, Ninth 
Avenue, Sixty-seventh and Sixty-eighth Streets. 
Address the Secretary of the Armory Board, Staats 
Zeitung Building, as abeve. 


PLUMBING AND GAS-FITTING. — Propusals 
are wanted at New York C:ty, until March 29, for fur- 
nishing materials and performing plumbng and ga 
fitting work in the erection of an armory building on 
the block bounded by the Boulevard, Ninth Avenue, 
Sixty seventh and Sixty-eighth Streets. Address the 
Secretary of the Armory Board, Staats Zeitung Build- 
ing, as above. 


STEAM HEATING “AND VENTILATING .— 
Proposals are wa: ted at New York City, until March 
29, for furnishing materials and performing the steam 
heating and venti.ating work in the erection of an 
armory building un the bluck bounded by the Boule- 
vard, Ninth Avcnue, Sixty-seventh aud Sixty-eighth 
Streets. Address the Secretary of the Armory Board, 
Staats Zeitung tuilding, as above. 


WATER WOR KS.—Proposais are wanted at Sali 
o 


date specificd. Address L. S. H-II. 
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5 RRS 
PUMPING ENGINE .—Prozosals are 
Vonkers, N. Y., until March ag, for a peed : 
pump ne-enogine and boiler. Address Rudolf 
meyer, President Board of Water Commissioner 
above. - 


CUICAGO, ILL.—113 Cass, addn to big 


ST. LOUIS, MO.—Bell and Whittier ars, 


BOSTON, MASS.—Corner Scotia and Bat- 


MILWAUKEE, WIS.—S w cor Ogden 4 


CHARLESTON, S C.—A 4-story 


Marcy 1 
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BULLDING INTELLIGENCE, 


stores; cost, $10,000; 0, 
son; a, Cobb & Frost. 

1935 Indiana av, br flats; cost, $12.0 
o, Hy I Willing; a, C Farwell; b, Bo, 
dell. 

415-17 31st, br store and flats: cost, 1. 
000; 0, C Schmidt; a, J F & J P Doen-} 
Geo Schneider. 

587 Milwaukee av, br addn; cost, $7.50; 
Oo, Julius Pakowski; b, Julian Piska. — 

Monroe, w of Clark, addn to hotel; con. 
$30,000; a, J L Silsbee. 


West side, club house; o, Grant Club, 

N w cor State and Washinpton sts, ic. 
provements and additions; cost, $40,000: 
Stewart Estate. 

In Union Park, br, rubble andslate cf: 
bldg; cost, $15,000; 0, West Park Comm: 
sioners; a, Jenney & Otis. 

Dearborn av, nr State, ‘' The Houghtes’ 
apartment house; cost, $45,000; 0, AJ Mz. 
ble; a, C P Thomas. 

100 buildings costing less than $7,0<. 


Estate of S Johs. 


br dwell; cost, $7,000; o andb, J. Stez- 
art 

Bloir and Cass avs,br dwell; cost, $8,0x 
o, H H Vogt; b, Wm Kiersick 

Broadway and Locust st, altering brid 
store; cost, $30,000; 0, Mermod Jaccard Cc; 
b, F C Bonsack 

Olive st and Cabanne av, br dwell; cos, 
$10,000; 0, A A Eddy; b, T J Kelly 

13th and Washington ay, altering brit 
hotel: cost, $18,000; 0, Sally C Farrer; 2 
L Kledus; b, sub let 

Kossuth and Peck avs, § adj br dvel: 
cost, $10,000; o, Mrs C Brenggemano; ) 
P Riechers 


nia, br stahle; cost, $60,000; 0, W !) 
Vinal; a, D S Drisco; b, W D Vinal. 

Dorr, near New Highland, woo 
stable; cost, $10,000; 0, Geo Curtis; 2, | 
A Avery; b, Wm Tobin. 


Jackson sts, 2-story double br stone big. 
50x70; cost, $7,000; 0, C. Hamback; a 
F. Velguth; b, open. 

Cor 11th and State sts, stone aod bk 
church; cost, $200,000; 0, St. Gails 
Church congregation; a, open; b, pea, 

N e cor Martin and Astor sts, alterations 
and improvements; cost, $15,000; 0, JG 
Flint. 

North Water st, br factory; cost, $7.0: 
o, Chas Oldenberg Furniture Co. | 

Polk st, br bldg; cost, $10,000; 0, M+ 
waukee Gas Light Co. 

Twenty-six buildings less than $7.0 

The plans for the new Jesuit Church ontx 
Marquette College grounds Milwaukee hurt 
been rejected and new plans are being p* 
pared. 


GRAND RAPIDS, MICH.—S Dirisioa 


br block; cost, $7,000; 0, G K Nelson: b 
J Postma 

Cor Cherry and Union sts, br res; 0: 
$12,000; 0, Geo Metz; a. WG Robinses. 
contract for inside work not let 

Cherry st, br res; cost, $20,000; 0, Nr 
Meigs; a, W G Robinson; contractor 0° 
known. 
br bid. 
cost. $21,800; 0, Charleston Co.: a, Abrahe: 
& Seyle; b, P | Duffy 





That amount does not include the be! 


ers, plumbing or furniture 


cost, $100,000; a, Burnham & Root, Un 


cago. . 
Br business block; cost, $80,000; © Sat 
Woolner; a, Burnham & Root. 


TOPEKA, KAN.—The Central Natics. 


Bank will erect a $40,000 editice here. 


PEORIA, ILL.—Board of Trade buildirz, 


W C Knox is to erect a new 5-Sl0ry oft 


block. 
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A VIADUCT ROAD IN THE LATE SNOW- 
STORM. 

‘THE only transportation line within a radius 
of at least 100 miles from the New York City Hall 
which did not succumb even for a few hoursto the 
blizzard of March rz and suspend the running of 
trains was the Suburban Rapid ‘Transit Railroad. 
During the afternoon of Monday the headway 
of the trains was increased from six to about 
ten to fifteen minutes, but on Tuesday morning 
the traffic on this line was as frequent as usual, 
trains running at five and six minute intervals, 
when all other travel was completely blocked by 
the snow. ‘The other elevated railroads soon 
recovered and resumed by degrees their regular 
trips, but the surface roads took several days to 
get into running order. . 

The Suburban Road had the advantage, to be 
sure, of having a route but little more than two 
miles long, but the true reason of its superiority 
was that it possesses a structure which is strong 
enough to bear the strain of locomotives power- 
ful enough to overcome the obstacle of snow on 
the tracks. ‘The other New York and Brooklyn 
elevated roads have not the strength of structure 
nor the efficiency of motive power to draw full 
trains against the resistance offered by the snow 
which drifted in between the timber guard-rails, 
and trains which had once started from the ter- 
minals could not be moved by the engines nor 
could they be lightened by dropping some of 
the cars, because there was no place in the 


streets to deposit the superfluous cars. Con- 
sequently, the absurd spectacle was _pre- 
sented of miles of streets occupied by 


trains of crowded cars on elevated trestle 
held immovable by little gutters full of snow. 
But the 28-ton engines of the Suburban kept 
running regularly to and fro on its substantial 
viaduct, mostly on its own purchased right-of- 
way, the cars loaded with passengers, while half 
a mile away hundreds of people were snow- 
bound in the cars of the Harlem and Hudson 
River Railroads in deep cuttings and in the 
sunken way through Harlem, and_ thousands 
were stored away in the elevated railroad cars 
in the avenues of thecity, unable to get forward, 
backward or downward. While the character of 
the structure and of the rolling stock had much 
to do with this result, they would not have been 
so effective without the activity and energy dis- 
played by Mr. E. B. Wetmore, the Superinten- 
dent of the Suburban Road, who was as untiring 
as he was judicious in his management of affairs 
under the trying conditions. 


THE PROPOSED NATIONAL BUREAU 
OF HARBORS AND WATERWAYS. 


THERE has been for some time more or less 
agitation by certain engineers in favor of 
placing civil engineers in charge of Govern- 
ment work connected with the improvement of 
rivers and harbors, and the idea has always been 
a popular one with many in the _ profession. 
When, therefore, the bill known as the Cullom- 
Breckinridge bill was introduced in Congress 
we published it and opened our columns tor a 
discussion of its different clauses, with a view to 
drawing out opinions for and against the meas- 
ure. We entertained views at the time regarding 
the practicability of it, but refrained from ex- 
pressing them, as we desired to elicit the fullest 
discussion both from those in favor of the bill and 
from those who thought it would fail to accomplish 
the results anticipated. We have received a 


large number of letters in response to invitations 
for an expregsion of opinion. The majority, 
however, were not written for publication. Many 
of the writers made suggestions, others expressed 
indifference, and others, while expressing sym- 
pathy with any movement intended to benefit 
the proression, claimed to be too busy to inves- 
tigate the matter sufficiently to give an intelli- 
gent opinion. 

We publish elsewhere two more letters on this 
subject, and, for the present, at least, think we 
have surrendcred all the space to this subject 
that the general interest in it willjustify. We must, 
therefore, refer those who wish to read the argu- 
ments of the authors of the measure to a publica- 
tion, which is just issued by the Council of Engi- 
neering Societies on National Public Works at 
Chicago. 

We have been urged by the promoters of this 
bill to discuss it editorially and to express our 
‘candid views ’”’ on the subject. 

Briefly, then, the practical question, as it ap- 
pears to us to-day, is, “ Will the cause of river 
and harbor improvement in the United States 
be benefited if the change contemplated in this 
bill is made at this time, in view of the change- 
able character of Congress and the effect of 
political influences?” The establishment of a 
bureau employing about six hundred engineers, 
requiring something like a million and a quarter 
of dollars annually for salaries, may be a pleas- 
ant prospect for engineers who want positions, 
but we very much fear that ultimately every 
member of that corps would be taxed to main- 
tain a lobby in Washington to secure the annual 
appropriation for their salaries, besides appro- 
priations for work to keep them employed, and 
experience would lead to the belief that the 
result of all this would be that the control of the 
bureau would drift into the hands of wire-pullers 
and politicians. The opponents of river and 
harbor improvements would, moreover, receive 
a strong re-enforcement in the way of arguments 
against the propriety of appropriations for in- 
ternal improvements, since they would be able 
to point to the existence of such a lobby, and 
urge that the recommendations of the engineers 
were influenced by their desire to secure work 
in order to retain their positions. Sucha charge 
cannot now be made against the recommenda- 
tions of the army engineers, because it 1s univer- 
sally known that their pay is in no way contin- 
gent on the passage of a river and harbor 
appropriation bill, they being paid as army 
officers whether assigned to engineering work 
or not. It is for this reason that their recom- 
mendations have had more weight with Congres- 
sional committees than would the opinions of 
the same number of men in civil life in all 
respects their equals. 

There are two features of this problem that 
have always appealed strongly to us: First, the 
question of intermittent appropriations by Con- 
gress, which method results in so much injurious 
delay and ultimate unnecessary expense in the 
execution of work ; and second, the fact that 
faithful and capable civil engineers employed on 
Government work have no chance for promotion 
to independent charge of work and consequently 
little opportunity for making professional repu- 
tation. 

Section 14 of the Cullom bill seeks to deal 
with this evil of intermittent appropriations, but 
we fail to see how one Congress can control a 
subsequent one. Appropriation bills in this 
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eae oe 
country are passed or withheld too often from CANALS AND INLAND NAVIGATION. 

considerations of political expediency—z. é., a IT is the intention of the Society of Arts of London to 
Republican legislative body is not apt to appro- | hold a conference in May next on the siibiectot canals faa 
priate money, if it can avoid it, that a Demo- | inland navigation. In the year 1885 an international con- 


cratic administration will have the spending of | ference on this subject was held at Brussels, and in the 
_-and this would be especially true when money | following year there was one at Vienna. The third meet- 
was to be spent by a civil bureau. Consequently, ing is to be this year at Frankfort. It is not, however, 
for a time, at least, appropriations for public proposed that the Society of Arts Conference should be of 
work in this country are not likely to be made in an international character, as naturally the canals of this 
any but an intermittent manner, country are not in any way dependent on, or connected 
With regard to the status of civil ene ie with, those of other countries. Amongst the subjects set 
now employed am subordinate ooo Gov- down for discussion are included the history of canals in 
ernment work, there Is io act of Congress that Great Britain. the engineering of canals, the present con- 
has authorized the appointment o ae oe dition of canal navigation, with suggestions for its im- 
engineers of high grade 2 independent a provement, the connection between canals and railways, 
work. It would seem fo us practicable = ae tariffs, cost of carriage, etc. It isalso proposed to include 
time to arrange for the ee fh is : es in the proceedings some account of the canal systems of 
tional number of those higher grade olcers, (0 Ue foreign counties, and the committee have already been 
promised several papers on this head. Further informa- 


taken entirely from those who are or may be in 

Government? erditer ne Ba the ae tion as to details of the arrangements may be obtained 

? . 
yee as they occur to be Glled from the | from the Secretary of the Society of Arts. 
civil engineers employed on Government work, 
all to be under the Chief of Engineers and at- ANOTHER CHANNEL BRIDGE PROJECT. 
tached to the present organization. oa : . 
This would give the opportunity for promo- FRENCH engineers are said to be projecting plans an 

i now withheld, and independent reputation estimates for a bridge between France and England with 
eh aver rofessional man so much prizes. | termini at Cran-aux-Oeufs, south of Cape Grisnez, and at 
A oe ane aa on the lines here indi- | Solkestone, thus crossing not at the narrowest, but at the 
a it carried out would remove to a large | shallowest part of the channel. The piers are to be of 
extent from the minds of civil engineers gener- beton, and the Super Struchutcs at an elevation of 4gom. 
ally what thev regard asa real grievance and | (131.24 feet), of iron from the Creusot Works, whose en- 
would offer inducements to men of capacity to | gineers are said to he the designers. 

remain in the civil corps of the service. Admiral Cloué, late Minister of Marne, and M. Heredia, 

We believe when the influential men in Con- | Minister of Public Works, are said to support the scheme 

gress are consulted on this question the friends | and to be seeking English assistance for it. 

of this measure will learn that the Government 
considers it to its interest at this time to avail 
‘tself of the services of the army engineers. FIRE.PROOF THEATRE DECORATIONS. 
As the country becomes older, the public more 
enlightened, and legislative bodies more rational, 
the example of older countries iIn- providing a 
special department for the execution of public 
works may be followed with better results than 
it would be possible to secure under existing 


conditions. 








THE many different processes in use for rendering cur- 
tains, etc., incombustible are said to be, without excep- 
tion, unsatisfactory and imperfect, the fire-proofing 
material with which they are saturated either disappear- 
ing or losing its efficacy after a time. 

The Chronique Industrielle states that M. E. Tepper, of 

ee ee ee rere Berlin, has invented a process by which it is possible to 
THE CAR-STOVE AGAIN. paint decorations on an absolutely incombustible tron 

DurRING the recent storm, when the New York Central | wire cloth, the meshes of which are about 0.04 inches 
trains, like those on every other line running out of New | square. It is covered bya mechanical process with a yel- 
York, were stuck for several days in snow banks and loco- | low plaster that is incombustible and insoluble in water. 
motives were detached, the steam heat from the locomotives This coating is very liquid when applied, but after- 
of course could not be relied upon for car-heating. Pres- ward takes the consistency of firm clay. It receives 
ident Depew is reported to have stated that that circum- | paint readily and can be rolled upon poles about two inches 
stance demonstrated that in this country we would have in diameter without injury. The weight of the prepared 
to rely upon the car-stove for car-heating. That remark material is less than a pound and a half per square vard, 
being quoted seems to have met with the very genera | and the price does not exceed that of decorations made in- 
protest that it deserves. It is entirely practicable for combustible by impregnation. 
railroad companies to provide in each car a stove to be used 
only when a train is disabled and steam from the loco- 
motive cannot be obtained. 

It is worthy of remark in this connection that George 
Gould, who was on the wrecked Florida train last week, 
in the interviews reported, stated that as soon as he extri- 
cated himself and wife from the debris and saw the mass 
of crushed and mangled people in the destroyed cars, his 
first thought was that the train would catch fire and many 
of them be burned. The passenger cars which were at the 
head of the train, doubtless in that climate contained no 
fires, and, from the reports, we believe steps were taken 
to immediately put out the fires in the Pullman sleepers. 

George Gould will some day probably be the owuer, as 
his father is now, of many miles of railway. It is to be 
hoped he will always remember that experience when he 
has to consider the methods of heating railway trains on 
the roads that he has the control of. 














PULMONARY EXHALATIONS. 


M M. BRown SEQUARD and d’Arsonval have been exam- 
ining the air expired by men and animals, and find by 
analysis that there is always present : First, an insignif- 
cant quantity of ammonia ; second, very small quantity of 
organic matter, which, if not already putrefied in the pul- 
monary passages, has a strong tendency to decay rapidly 
even at a low temperature ; third, if confined it is also 
harmful on account of the carbonic acid which it contains 
to the dangerous amount of more than I per cent. 

The Chronique Industrielle says that experiments made 
on rabbits to determine the effect of aqueous injections 
charged with the poisonous principle, produced by the pul- 
monary mucous, showed that the human lungs, as well as 
those of dogs and rabbits, in a healthy condition, produce 
a very energetic poison that is continually diffused by the 
exhaled air, and that it is extremely probable, if not cer- 
tain, that it is this poisonous agent that renders confined 
air so dangerous to animal life. 





A BILL has been introduced into the House of Commons 
under the title of the Architects’, Engineers’. and Survey- 
ors’ Registration Bill, and purporting to be the petition of 
the Members of the Royal Institute of British Archi‘ects, 
and drafted by the ‘‘ Architects’, Engineers’, and Survey- 
ors’ Registration Act Committee.” The fact that the: 
oe Institute of British Architects is not connected with! 
5 . oe has moreover issued a notice by its’ 
rai members asking them not to sign any 

nnection with the movement. does not augur 
well for the success of its second peaane 





“ KccORDING to experiments mentioned in /ndran Engt- 
neering the tensile strength of a wet rope is only one third 
that of the sam? rope when dry, and a rope saturated with 
grease or soap is weaker still, as the lubricant permits the 
fibres to slip with greater facility. Hemp rope contracts 
strongly on being wet, and a dry rope twenty-five feet long 
will shorten to twenty-four feet on being wet. 


a SSS See 


CINCINNATI WATER-SUPPLY. 


THE Board of Expert Engineers employed by the city 
of Cincinnati have completed their investigations, and 
made a preliminary report in shape of replies to the several 
propositions submitted for the new system of water- 
supply. The board consisted of Henry Flad, of St. Louis; 
Charles Hermancy, Louisvil'e; Alphonse Fteley, New 
York; Charles B. Brush, Hoboken, N. J., and Dewitt C. 
Cregier, Chicago. 

‘lhe questions and our answers thereto may be briefly 
stated as follows: 

‘‘No. 1. Is the location of the present intake on the 
Ohio River a proper one? Answer. No. 

“*No 2. Is it practicable and advisable to enlarge and 
improve the present pumping-station? Answer. It is not. 

‘“ No. 3. Is st practicable and desirable to supply Cin- 
cinnati with wholesome water from a system of driven 
wells? Answer. No. 

‘‘No. 4. What source of supply do you recommend ? 
Answer. The water should be taken from the Ohio River 
abov2 the Little Miami River, and from an inlet tower or 
pier placed on the northern or right bank of the river. 

‘“No. 5. What location do you recommend for the 
pumping-station? Answer. This question cannot be fully 
answered until further examinations and surveys have been 
made. We recommend that a competent engineer should 
be selected at once to proceed with this work. The neces- 
sity for such action will become apparent to you when we 
state, as we do. that, in.our opinion, the plan of construct- 
ing a storage reservoir on the Markley farm is impractica- 
ble for reasons which will hereafter be fully given. 

‘No. 6. What method of clarification, if any, do you 
recommend? Answer: No definite plan can be recom- 
mended at present, but we believe it advisable that the 
engineer selected for making the surveys and examinations 
above referred to should also be intrusted with the duty of 
instituting a series of experiments on the applicability of 
the different methods now inuse for clarifying the water 
by settling and filtering, and that this should be done on 
a scale sufficiently large to admit of its serving as a guide 
in arriving at an intelligent conclusion, both as to the 
practicability and cost of the process. We may, in our 
{ull report, definitely indicate the nature and extent of the 
experiments which we consider necessary. 

'* Besides the questions answered above several others 
have been submitted verbally by members of your Com- 
mission. To these questions we reply as follows: 

‘‘Tt would be unsafe to rely on a single line of supply- 
main under any circumstances. The supply-main should 
be of cast iron. We consider the use of a supply-main of 
cast iron sixtv-two inches in diameter as not warranted by 
practical experience. The main supply-pipes, where laid 
in embankment, should be placed at asafe distance apart. 
We beg leave to call your attention to the fact that sur- 
veys may be made, within a month or two, sufficient, if 
properly directed, to determine the general system to be 
adopted ; and that, therefore, the construction of new 
works will not be materially delayed. Early relief may in 
this way be received by the city if the necessary means for 
prosecuting the work are promptly obtained. 

‘* There are several feasible methods of utilizing the 
water taken from the intake, located, as above proposed, 
beyond the mouth of the Little Miami River, for supply- 
ing the city. 

‘‘ The one that is most practicable can be easily deter- 
mined as soun as the surveys have been made and the 
plans prepared. 

‘It is not practicable to obtain from the Dayton bar a 
permanent supply of water for Cincinnati. 

‘* In conclusion we deem it pertinent to say that from 
every point of view we cannot too strongly urge prompt 
action in the pressing and very important matter of an in- 
creased and improved water-supply for the city of Cincin- 
nati. 

‘‘ While, for the reasons above stated, we are not pre- 
pared to submit an estimate, we are inclined to believe 
that the cost of any system of supply which we may be 
prepared to recommend will not exceed $6,000,000.” 





OUR ARCHITECTURAL ILLUSTRATIONS. 
PORCH OF RESIDENCE OF MR. THORPE, CAMBRIDGE, 
MASS.—LONGFELLOW & HARLOW, BOSTON, 
ARCHITECTS. 





THE LINCOLN SCHOOL, SOMERVILLE, MASS.——-GEORGE F. 
LORING, BOSTON ARCHITECT. 


Tris school building, situated at Somerville, Mass., 
is wooden frame, brick underpinning, hard pine floor- 
joists, and slate roof. It is finished in pine, natural, in- 
side blinds with pockets, maple floors, concreted play- 
roums. The ventilation is by means of galvanizec-iron 
ducts to brick shaft in centre; the vent spaces are large 
enough to admit a man through iron doors in basement ; 
all heating is by register eight feet from floor, and ventila- 
tion by two registers in each room, one near floor, another 
eight feet from floor ; all heating and ventilating ducts are 
in inside walls and the results are very satisfactory by using 
top vent in summer and bottom ventin winter. ‘The 
heating is by hot air, two furnaces, one for first floor and 
one for second floor, run separately or with common heat- 
ing chamber. In summer time the ventilating shaft is 
heated by gas jets. 

The cost was $12,000. The architect was George F. 
Loring, of Boston. 
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CEMENT MORTARS FOR USE IN PUBLIC 
WORK.* 


THE primary duty required of mortar, whatever may be 
its quality, is to connect or unite the bricks or stones used 


in the structure, and to adhere closely to the surfaces ef , 


the individual blocks or fragments, thus binding or ce- 
menting them together into a single coherent mass, just as 
separate pieces of wood are joined or united by the aid of 
glue. The quantity used need be only large enough to 
thoroughly coat every piece of stone or brick, and to com- 
pletely till out all of the interstiees between them. Itisa 
common practice among masons in this city and elsewhere 
to fill the larger interstices, which always occur in the rear 
of the face stones of a wall, with small fragments of stones 
Jaid in dry and promiscuously, and then to smear some 
mortar over the top of the mass, in order to hide the im- 
proper workmanship. This practice is exceedingly rep- 
rehensible. Every intelligent and skillful workman knows 
that to produce sound and durable masonry, mortar should 
first be deposited freely in these spaces and the fragments 
of stone imbedded therein, after which the process may be 
repeated until each space is full. In many cases concrete 
is used by engineers for this purpose. and rammed into 
place, in order to prevent the carelessness just described. 
In modern practice, for rubble or other masonry, where 
Strength is of more consequence than appearance, full 
beds and joints are generally considered to be better than 
thin ones. In such work from one-third to one-fifth of the 
entire volume of the masonry is occupied by mortar, 
depending uponthe manner in which the stones are dressed 
and laid, and also upon the skill of the mechanic. Greater 
skill is needed to properly build a rough or uncoursed 
rubble wall than one wherein the stones have been nicely 
dressed ; but, onthe other hand, a yreater strength is 
required for the binding material, or mortar, since the 
beneticial effect of the interlocking of the stones and the 
distribution of strains bv large blocks at regular intervals 
is greatly diminished in rubble masonry constructed with 
small stones. In such cases the quality of the mortar and 
the workmanship become of the utmost importance. 
Obviously, if the stones are small and irregular, the 


masonry must be regarded only as a inass of concrete, in 


which each fragment of stone is to be cemented or joined 
more or less firmly to the adjacent fragments by means of 
the mortar ; and in such cases something more than mere 
hardness after the lapseof a certain time will be demanded 
of the mortar or binding material. Its capacity for adher- 
ing to the surfaces of the stones or brick, as well as its 
cohesion, are then brought into consideration, in order to 
prevent any displacement of small blocks or fragments of 
stone, etc., distributed more or less densely throughout 
the mass. Onthe other hand, if the blocks of stone are 
relatively large and regular in form, the mortar under such 
conditions is subjected essentially to compression alone, 
and its properties of hardening, or indurating, need only 
be taken into account. 

In many kinds of public works, however, such as the 
side walls of large sewers, bridge abutments, retaining 
walls, etc., likewise the concrete foundation for asphalt 
pavements which are quickly opened to traffic, the stresses 
to which the masonry is subjected within a comparatively 
short time after completion are not only simple pressures, 
as above described, but lateral or oblique forces of more 
or less intensity, also act upon the mass, and tend to 
destroy it by causing the slipping of one stone or course 
over the the next one below, the overturning of a portion, 
or the displacement of any component part of the structure 
ingeneral, It is manifest, therefore, that in work of such 
characterthe mortar must necessarily be of a better quality 
than where it is called upon to resist simple pressure alone 
and the measure of the strength, durability, and safety of 
the structure becomes in fact the measure of the strength 
of the mortar in binding together the individual pieces into 
a coherent mass. 

Theoretically, the best wall or masonry structure is one 
in which the cementing material is just as strong as the 
brick or stone joined together. It, therefore, becomes 
necessary to know something of the actual strength 
of the mortar, both with respect to cohesion and 
adhesion, during the first few days after its preparation 
and use in the structure, in ‘which period it may be 
subjected to severe lateral stresses, and sometimes even 
to much greater stresses than will probably be brought to 
bear upon the masonry at any subsequent time. Little 
attention seems to have been given to this subject by ex- 
perimenters and authors, since it is tacitly assumed on all 
sides that no improper strains shall be allowed to act upon 
the fresh masonry. This important assumption cannot, 
however, always be realized in municipal work, since the 
public convenience frequently demands the completion 
and straining of a masonry structure much earlier than the 
dimensions or quality of workmanship adopted would seem 
to warrant ; aud when, in such an event, the structure is 
not seriously injured or deformed, the circumstances may 
generally be regarded as a happy accident, rather than as 
the outcome of wise forethought on the part of either de- 
signer or builder. To assist somewhat in arriving at a 
fair measure of the strength of hydraulic mortars at differ- 
ent periods of time, as well as the proper composition of 
the same, the statistics given in tables Nos. 2 and 3, 
hereunto appended, have been compiled from a great 
variety of sources, and attention thereto is herewith in- 
vited. The record of mortar tests made with American 
natural cements is not very extensive, and particularly is 
this the case with reference to tests for adhesion to the 








*Abstract of a report by the Executive Board of the City of 


~ 


Rochester, N. Y., prepared by Emil Kuichling, M. Am. Soc. C, E, 
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TABLE No. 2.—ADHESIVE STRENGTH OF CEMENTS AND MORTARS, 


| 








Average adhesive strength tn pounds per 
square inch. 
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Notgs.—* Exact proportion of sand not given, but presumably about those indicated in headings of ‘Table. 


+ Coarse particies in cement sifted out befere testing. 
€ Clean river sand used in mixture. 
¢ Crusned sandstone used in mixture. 


{ Standard sand used in mixture. 
+? Fine river sand used in mixture. 





TABLE No. 3.—SHEARING STRENGTH OF CEMENTS AND MORTARS. 





Average Shearing Strength in pounds 
per Square inch. 
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Note.—*Average values for series of four difierent brands of quick-setting cements, 


+Average values for series of four differcnt brands of slow-setting cements, 





various kinds of stone used for building. Testsof mortar 
made with Portland cement and other cements have, 
therefore. been included, both in order to submit the sub- 
ject in a more complete manner, and to point out the fact 
that more attention to the composition of the cement mor- 
tars used in public work in this city may profitably be be- 
stowed. 

Strange and anomalous as it may seem, most of the 
cement tests made in this country and England are carried 
out for the purpose of ascertaining the tensile strength of 
neat or pure cements, although such material is rarely, if 
ever, used in masonry without the admixture of somesand. 
In Europe, on the other hand, the practice was established 
about ten years, both by manufacturers and engineers, to 
determine the value of a cement by testing it when mixed 
with sand into mortar, the usual proportions of the mix- 
ture being three volumes of sand to one volume of cement. 
It is obvious that the latter practice is preferable since 
thereby a knowledge of the strength and properties of the 
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binding material actually used in the work will be gained, 
and furthermore, because no valid inference as to the co- 
hesion of a mortar can be drawn from a statement of the 
tensile strength of the neat cement. ‘Tests of this kind 
should, therefore, be made with cement mortar, mixed in 
the same proportions as contemplated in the work itself, 
and also with the same sand if practicable, inasmuch as 
the quality of the latter exertsa marked influence upon the 
resulting strength of the mortar. In general it may be 
said that the greater the proportion of sand in the mortar 
tested the more accurately can the actual cementing quality 
of the cement be indicated. 

The secret of good masonry lies in having the mortar 
strong or thick and the bricks or scones wetted. . 

In regard to the proper amount of water to be used in 
tempering a cement mortar, it may be said that this will 
depend upon the quality and quantity of the sand, as also 
upon the quality of the cement. From the numerous 40 
careful experiments with Portland and Rosendale cements. 
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years ago by Mr. Eliot C. Clarke, C. E., and 
made a few Y he Transactions of the American Society of 
ublished in t for April, 1885, the inference was drawn 
Civil Engines’ American cements require more water 
‘fas am Bae ground more than coarse, and quick- 
i ae slow-setting cements.” Fo: experimental 
setting more he laboratory, the amount of water added by 
urposes ~ the dry mixture of sand and cement was 
Mr. Clarke tO one-fourth the weight of the Portland, and 
usually about e weight of the American cement contained 
one-third of rot these amounts were increased or dimin- 
in the batch hat in order to obtain mortars of uniform con- 
ished ee Clarke adds, thatin mixing mortars on the 
cjstency. bli works, and particularly for concrete works, 
site of public uantities of water than are used by him for 
much ees are commonly added by workmen in order 
testing Pte labor of mixing and spresding tess difficult, 
to render esult of this procedure is always a more or 
but that ee of strength. For the standard tests of 


less Pe by European engineers the rules prescribe 
ceme 


‘oht of cement, three parts by weight of 
eats four-tenths of a part by weight of clean, 
n 


fresh meters cement acquires its strength more quickly 


‘ Seale Both cements, but especially the Rosen- 
“ia harden more and more slowly as the proportion of 


. + m increases; and whereas neat 
eae rane or ae: attain nearly their ultimate 
ea months, or less, weak mortars continue to 
strength in oe or more.” It has also been found that 
ae ee about a year, weak mortars often lose in 
seid ity what they may gain in hardness, 
strength or tenacity boa sete 
from the fact of their becoming more rittle. pecimens 
of such mortar two years or more old break very irregu- 
larly. Mortars less than one month old are relatively 
weak, and hence the advantage of waiting as long as pos- 
sible before loading masonry Structures. Portland cement 
mortars are especially useful in cases where the masonry 
is necessarily subjected to severe Strains within so short a 

i ne week. 

re andaed of tensile strength required by German 
engineers of Portland cement mortar, prepared by mixing 
one unit of weight of cement with three like units of nor- 
mal sand, and four-tenths of such a unit of clean, fresh 
water, and tested after an exposure of one day in air, and 
twenty-seven days in water, was formerly 114 pounds per 
square inch. A few years ago the standard for aslow- 
setting cement was raised to I42 pounds, and at the 
present time it has been further raised to 227 pounds. 
For quick-setting Portland cements somewhat inferior 
strengths than the Jatter are expected after the same 
period of time. Inthe construction of the French har- 
bor works at Calais and Boulogne, Mr. F. Guillain, C.E., 
ina recent report on the tests of the Portland cement used 
there states that the minimum tensile strengths speci- 
fied for tests with neat cement were as follows: 284 
pounds per square inch after seven days, 498 pounds after 
twenty-eight days, and 640 pounds after eighty-four days. 
According to eminent English authorities, Portland 
cement, tested neat, should give a_ tensile strength of at 
least 200 pounds per square inch after seven days’ immer- 
sion in water; and when tested with an admixture of three 
parts of sand to one of cement its strength should be about 
112 pounds per square inch after one dayin air and 
twenty-seven in water. For use in public work where other 
than compressive strains act upon the structure, it should 
not be mixed with sand in smaller proportions than one 
part of cement tothree of sand. Natural or ‘‘ Roman” 
cements, when tested neat, usually exhibit tensile strength 
ranging from 80 pounds to 150 pounds per square inch 
after seven daysin water. Such ce nents should not have 
a greater admixture of sand than in the proportion of one 
to one, in all structures subjected early to the action of 
lateral forces. They also develop their greatest strength 

when freshly burnt and finely ground. 

(To BE CONTINUED.) 





RAPID RAILWAY EMBANKMENT CON- 
STRUCTION.* 


T'HE object of this paper is not to give you information 
upon new engineering topics, but to describe the methods 
adonted in performing a certain given amount of work in 
a brief period of time. The difficulties that have been 
Overcome in the work about to be described were more 
from a shortness of time than from any other cause. ‘The 
Work is located in the city of St. Louis, namely, on Hall 
street, between North Market and Bremen Avenue. A 
aoe was granted to a certain railway corporation in 

is city to build its railway tracks over and upon certain 
ene of various streets and wharves in the city of St. 
elias among other things, required that the rail- 
heen raed should ‘* fill Hall Street forty feet wide to 
30 aa is 2 grade within one year” from the date of the 
lifes. € ordinance granting the franchise. Certain 
all the ti we in the way, and were not removed until 
contin iain mentioned in the ordinance had expired ex- 
aeae = er days. Theamount of work required to be 
its bein ee the terms of the ordinance and save 
torty fee weyeted—namely, that of filling all Street 
ree ide to the established grade from North Mar- 
embenee to Bremen Avenue, involved the building of 
embankment about a mile and He DUnOIDE, onan 
ing about 97,500 cubi a quarter in length, requir- 

, ’ cuDic ‘ 
terial had to be obtained fee material. All of this ma- 
of the © Cvtained from points outside of the limits 

Streets, it being an embank 

aR ankment the whole distance. 
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Two borrowing pits were secured near the centre of the 
work, with an average haul from the borrowing pits to 
the place of deposit in the road of about 1,300 feet. These 
borrowing pits were composed wholly of silt, and situated 
upon the west bank of the Mississippi River. The first 
work performed was that of building a road from the bor- 
rowing pits to the embankment. This was done by cut- 
ting down the willows which grew over the borrowing pit, 
and between it and the street upon which the embankment 
was to be constructed, and laying them crosswise of the 
road and putting dirt upon them to hold them down, the 
road of course being simply a temporary one for use dur- 
ing the time of construction. After clearing all of the 
logs. stumps and other debris from the surface of the pits, 
which required two days. on the morning of the third day 
the work of constructing the embankment began. Sixty 
two-horse wagons were placed in service for each pit, 
making one hundred and twenty in all. A space was 
opened in each pit of sufficient width to load twenty 
wagons at one time, and seven men were detailed 
for each wagon, making tyo men, exclusive of a foreman 
in each pit. After the wagons were loaded they were 
driven straight forward, without turning, to another road 
already constructed, and, following this road, conveyed 
their load to the place of deposit. When the wagon 
reached the place of deposit, or dump, as we call it, it was 
driven on the dump to a place designated by the dump- 
man. If by any accident or fault of the driver or horses 
the load was stopped short of the point designated it was 
at once unloaded, for the orders were strict against per- 
mitting teams to pull a second time on a load after it was 
stopped on the soft dump. The wagon, after being un- 
loaded, proceeded over the forward end of the dump to 
the road in the pit. A ticket-boy, provided witha sufficient 
number of tickets, all alike, handed one to the driver of 
the wagon as he passed going to the pit. Drivers were 
required to exhibit forty of those tickets for a day's work. 
The tickets were returned to the time-keeper every even- 
ing. Each wagon was numbered, and each shoveler and 
dumper was numbered. Men and teams were known only 
by their numbers. Their numbers appeared upon the 
time-book instead of their names. The object in doing 
this was to prevent a multiplication of similar names, 
which is often a source of serious error in keeping time 
on large works. There was one walking foreman in each 
pit. whose business it was to preserve order among the men 
and direct where the wagons were to be loaded. The men 
were not allowed to speak to each other, neither were 
they allowed to smoke or drink. Teamsters were not 
allowed to leave their seat upon the wagon. Men were 
employed, who carried water and watered the horses when 
they needed it. Ice water was carried to the men when 
it was needed. If aman was derelict in his duties, or was 
falling behind in the performance of what was expected of 
him, the foreman would warn him first that he must do 
better. If asecond warning was necessary it came in the 
shape of a discharge, the foreman being provided with a 
pad of blank discharges requiring a very small amount of 
writing, one of which he made out and handed to the dis- 
charged employee, who conveyed it to the time-keeper, 
and from the time keeper he received a check on the treas- 
urer for his money, his number being preserved after he 
was discharged, and a remark made opposite the number 
in the time-keeper’s book stating the cause of his discharge. 
If the cause was not through any fault of his own, if it 
was from sickness of himself or family, or from any cause 
that he could not control, there was no objection to his 
being re-employed ; but if his discharge was occasioned 
by laziness, desire to drink, or any fault of his own, he 
was not re-employed. Each pit foreman was provided 
with a staff eight feet long. Three feet and three inches 
from the end of this staff was a notch cut in it. There 
was also a notch cut twenty inches from the end. The 
length of the staff indicated the required length of the 
wagons. The first notch mentioned—namely, the one 
three feet and three inches fromi the end, was the required 
width of the wagons, and the twenty-inch notch was the 
required depth, and no wagons were permitted to enter 
the pits that did not comply exactly with these dimensions. 
The wages paid to teamsters was $4 per day; to walking 
foremen, $2.50 per day; time-keeper, $2.50 per day; 
dumpmen and shovelers, $1.50 per day ; ticket boys, $1 
per day. 

The second pit was operated precisely as has been 
described for the first one. The embankment had been 
properly staked out by the engineers, slope stakes with the 
fills marked upon them at frequent intervals, and skilled 
dumpmen were secured whete it was possible to do so. 
‘The work from these two pits proceeded in this manner 
until the 97,500 cubic yards of material had been deposited 


in the embankment. However, all of the material required ’ 


for the embankment did not come from these pits. ‘here 
were some cellars Feing dug inthe vicinity and some street 
reconstruction ; from both of these sources some material 
was obtained, it being hauled to the dump by the con- 
tractors for these respective works. A separate system 
was observed for this character of work. The teamsters 
were each given a ticket for a load. ‘The tickets were 
printed and were numbered serially, and each of them con. 
tained the autograph signature of the chief engineer. This 
was done to prevent counterfeiting. These tickets were 
redeemed at the office of the company in quantities exceed- 
ing ten, and ten cents apiece was paid for them generally. 
The wagons which conveyed this outside material to dump 
were of different sizes. Some of them would contain more 
than a yard and some less. In sixteen days from the time 


the work began it was finished forty teet wide to the estab- | 
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days 97.500 cubic yards of material was deposited in Hall 
Street between North Market and Bremen Avenue. The 
embankment was about ten feet high and forty feet wide on 
top. It is usually the case that where work of this character 
has to be rushed, or done within a given period of time, 
that little or no attention is given to the cost of the work, 
but in this instance the cost was a very important matter, 
and every point was closely watched so as to secure a 
minimum price per cubic yard for this embankment. Be- 
fore the company concluded to do the work itself a num- 
ber of prominent contractors were requested, after visiting 
the premises, to make bids for doing the work, accom- 
panied, of course, by a guarantee that it would be done 
within the time required—namiely, twenty days. Nocon- 
tractor would give that kind of guarantee, and the lowest 
price to be obtained from any of the contractors for this 
work, without a guarantee, was 35 cents per cubic yard. 
The actual cost of doing the work in the manner described 
was eighteen and fifty-eight hundredths cents per cubic 
yard, which was but little more than one-half of what it 
would have cost had it been let to the lowest bidder for 
the work. The weather, during the time the work con- 
tinued, was very mild and pleasant, conducive to the 
largest results in a given period. The character of the 
material conveyed from the borrowing pitsto the embank- 
ment was such that it required no picking or plowing, but 
could be readily shoveled, being silt deposit from the river. 
Care was taken in the pits to see that the surface of the 
ground was taken off evenly, consequently loaded wagons 
very rarely ‘‘ stalled” in the pit. or got in each other’s 
way. However, an extra team was kept in each pit to 
help loaded wagons if there was any tendency to stall on 
the part of the horses attached to the loaded wagon. 
Not more than one pair of horses was _ required, 
however, to over twenty teams. The utmost _har- 
mony prevailed among the men, no talking was 
permitted, as I have before remarked, and at noon hour 
the men were required to take their lunch as near as pos- 
sible to the scene of their operation. Work began at half 


past six inthe morning, ended at half past five in the even- 


ing, and one hour for feeding at noon, which left ten work- 
ing hours. 

Several eminent local engineers, knowing the extent of 
the work, gave it as their opinion that it could not be done 
in the limited time, and the writer confesses that he was 
of the same mind ; but there was noalternative but to try ; 
and favored with fine weather, excellent materials, and 
thorough organization, the task was accomplished within 
the allotted time. 


PROPOSED NATIONAL BUREAU OF HARBORS 
AND WATERWAYS. 


DEPARTMENT OF ENGINEERING, 1 
COLLEGE OF NEW JERSEY, 
PRINCETON, N. J., March 7, 1888. 


Sir: Whatever may be said of the details of the Cul- 
lom bill, its general purpose seems to be a wise one—viz., 
to secure for the Government the advantages which may 
naturally be expected from separating the improvement 
and maintenance of harbors and waterways from other na- 
tional works and placing it under a separate bureau on the 
footing of a distinct and important speciality, to be con- 
ducted by a carefully organized corps of specialists. 

The general scheme is an attractive one, but its value 
to the country at large will depend greatly upon the ad- 
justment of its details, and upon the fidelity with which 
the spirit of its provisions is carried out. I shall have 
time to notice only a few of the points contained in the 
measure. 

An important feature of this bill is the provision for re- 
taining in the new organization the services of as large a 
portion as may be practicable of the United States Engi- 
neer Corps, the purpose evidently being to profit by the 
skill and experience which these officers have acquired in 
the management of just such works as the bill contem- 
plates, and to infuse into the new organization the careful 
and orderly methods of transacting business which are 
characteristic of the army. In my opinion the bill might 
have gone a step further in the same direction with great 
advantage, by requiring that, in the initial organization 
of the new corps, the chief engineer, the associate chiefs 
and the department engineers should be army engineers of 
large experience in harbor and river works, the other 
officers being appointed as provided for in the bill. 
The earlier transactions of the newcorps might thus 
be rendered perhaps more harmonious and, certainly, less 
tentative in character ; while the rules and regulations of 
the old organization, so far as they may be applicable to a 
mixed board of military and civil engineers, could go into 
operation at once, and could continue in force until expe- 
rience shall have demonstrated the necessity for alterations. 
In making this suggestion, I do not mean to imply that 
the professional attainments of our civil engineers, within 
or outside of their particular specialties, or their general 
intelligence, enterprise or faithfulness is to be rated lower 
than that of military engineers. Such an implication 
would not be warranted by the progress of civil engineer- 
ing in this country. But it is a fact, I believe, that many 
of the older members of the engineer corps of the army are 
experienced in conducting harbor and river improvements 
in a degree which, from the very nature of the existing 
organization, must have been beyond the reach of civilian 
employees, though through no fault of their own. The 
number of civil engineers who have been brought in con- 
tact with the work of harbors and waterways in a much 


lished grade; that is to say, within a period of sixteen | higher capacity than that of assistant must be extremely 
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small—I can think of only one. Would not the appoint- 
ment of civilians to the higher offices of the new corps be 
therefore somewhat in the nature of an experiment, and 
might it not be wiser to proceed more cautiously than the 
bill contemplates in committing the higher ducies of the 
corps to persons who, however high their other qualifica- 
tions may be, may have only a theoretical knowledye of 
the routine of the business? The retirement of higher 
officers will in due time open opportunities to all members 
of the corps to advance to higher positions. 

.Personally, I look with gratification. not with indiffer- 
ence, on the provision for the immediate appointment of 
civil engineers to nearly one-half of the principal offices of 
the new organization ; but in making the preceding sug- 
gestions, I am aiming to look at the matter from a business 
point of view, and solely in the interest of the Government, 
for whose benefit alone, I take it, the bill has been pre- 
pared. 

If the suggestions here offered were incorporated in the 
bill a special commission for the formulation of rules and 
regujations and for the nomination of officers would be 
unnecessary. The regulations would then naturally be 
drawn up by the chief and his associates, while the same 
officers, if at all worthy in point of character and profes- 
sional attainments to hold their positions, would, in my 
estimation. be quite as likely to make judicious nomina- 
tions of subordinates as the special commission provided 
for in the bill. Moreover, they would, in all probability, 
be better acquainted than an outside commission could be 
with the necessary qualifications of appointees. ‘lhe em- 
ployment of a special board on rules and credentials has 
the flavor of civil service reform, and would be a very de- 
sirable step in organizing a bureau for conducting en- 
tirely new work. But the commission in question seems 
to me to be a superftluity, in view of the fact that the itm- 
provement of harbors and waterways has been carried on 
by the army engineers during the past fifty years on good 
business principles, so far as these were within their con- 
trol, and, considering all the circumstances, with a very 
fair degree of success. 

The closing provision of Section 15 supplies the neces- 
sary authority for filling vacancies in the grades of first 
and second assistants by the appointment of new men 
whenever an emergency may arise 'n the service rendering 
such action necessary. But the language of that provision 
admits of, too liberal an interpretation. It apparently 
sanctions the reservation of one-third of the vacancies oc- 
curring in the above grades annually for the benetit of 
outside applicants, regardless of the claims of meritorious 
officers for promotion to these vacant positions. The law 
should first provide for the promotion of all officers who 
are really deserving, and only after that should it contem- 
plate the throwing open of the vacancies that may be 
left unfilled to the competition of applicants for 
admission to the corps. I apprehend that the clause, 
as it stands, may prove to be ‘‘an_ entering 
wedze.”” It will tempt those who may have friends or 
political adherents desiring appointments as first or second 
assistants to use their influence for opening every year a 
full third of the vacancies in those grades to outside candi. 
dates without regard to the possibility that there might be 
in the service deserving officers yet unpromoted. This 
clause also apparently excludes from reappointment all 
former officers of the corps who, having once resigned their 
position, and having received an honorable dismissal, may 
apply tor readmission. Thediscrimination can be avoided 
by striking out the word /ormerly from the phrase ‘‘ not 
formerly members of the corps.” _ 

The just regulation of promotions is a troublesome 
matter, and I have no doubt that the framers of the bill 
have given the subject much thought. Yet it does not 
appear to me that seniority alone should determine the 
advancement of the higher officers. Mr. Hering has 
stated very fully and clearly the arguments against it, and 
I cannot add to their force. But 1 may say that the duties 
of the higher officers in any organizations are not of so 
intangible a nature as to preclude the possibility of judging 
the manne: in which they are performed; that the per- 
formance of the duties of department and division engi- 
neers will admit of comparison almost, if not quite, as 
readily as the work of officers of lower grades; that under 
a proper system of observation, such, for example, as exists 
on some railroads, the quality of each man’s work, his 
general efficiency, and, consequently, his fitness for veing 
intrusted with higher duties, can be determined with great 
exactness; and, therefore, that there appears to be no 

ood reason why the recommendation of the advisory 
board should not be made a condition for the promot.on of 
department and division engineers. ‘Lhe promotion of 
associate chiefs could be made by the President on the rec- 
omm:ndation of the Secretary of War, who naturally would 
be in possession of all the necessary intormation on which 
to base such recommendations. 

I think no argument is needed to show that almost any 
rule that may be adopted for regulating the retirement of 
officers from active duty will at first operate unequally in 
a new organizaticr. <A limit of age will probably prove, 
in the long run, to be a fairer basis for retirement than 
any other. a. - ; ; 

‘The bill is lacking in provisions for dealing with officers 
who may have become disabled while in the service ; also, 
for ridding the corps of untrustworthy members. — 

In conclusion, | desire to say that the bill indicates to 
my mind a purpose on the part of the National Govern- 
ment to deal with public works on broad and advanced 
principles ; that in the execution of such a purpose it de- 
serves, in my estimation, warm encouragement from all 
quarters ; that, while I have criticised some of the details 
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of the bill, there are many others which I heartily approve 
of ; and, finally, that I regard the measure generally as a 
very important move in the right directicn. 
Very respectfully, your obedient servant, 
CHas. MCMILLAN. 





ROCHESTER, N. Y., March to, 1888. 


Sir: I have read with much interest both the bill and 
the discussion thus far in relation to the establishment of 
a Bureau of Harbors and Waterways, and I desire to add 
my mite to the support of the bill in general. The idea 
underlying it is the tardy recognition by the Government 
that engineering and scientific ability does exist outside of 
the graduates of West Point, andto this extent, at least, 
it should be looked upon as a step in the right direction. 
There are doubtless few earnest engineers in civil life who 
have not suffered more or less from just the Jack of 
such recognition. The bill should, therefore, pass, 
even though all of its provisions may not be exactly in 
accord with our individual opinions. Much will depend 
upon the commission provided for by Section 12, and upon 
the character of the men who shall determine what the 
standard of a ‘mission into the corps shall be. If this be 
made high enough then promotion by seniority will per- 
haps beth> only practicable manner of filling vacancies. 

It is very difficult to criticize a measure of this kind 
fairly without a thorough knowledge of the system adopted 
in the past. Traditions are always strong and may be 
respected, to a certain degree, provided that their 
influence is, on the whole, good. The generous 
rivalry between the army and the civil engineers, which will 
doubtless result as soon as the corps is once rationally or- 
ganized, cannot fail to be beneficial, and to redound ulti- 
mately to the greater glory of a profession which, in our 
country, does not enjoy the general respect that is accorded 
to itin other lands In the absence of anything better, 
let us accordingly look upon this measure with favor, and 
thereby secure some degree of recognition for the educa- 
tional facilities and the natural talent which our country 
affords. Yours very truly, EMIL KUICHLING. 


SELF-BURNING BRICKS. 

THE following is an extract from a letter which appeared 
in the Peterborough dadvertiser: ‘‘ At Peterborough there 
are a number of brick-works, and the lower the clay for 
making bricks is obtained the less coal it takes to burn the 
bricks. After getting some few feet down the clay con- 
tains natural fuel, and the deeper the clay is dug the mcre 
natural fuel it contains. When the bricks made from the 
lower clay (which is really a shale) are being burnt, they 
throw out a gas which can be clearly seen burning in the 
kiln between the bricks. The coal bili is so much reduced 
since the lower shales have been made into bricks that they 
can be sold cheaper than anywhere else in England.” 





MASONRY BRIDGES OF LARGE SPAN. 

ACCORDING to Professor E. Dietrich, of Berlin, in the 
London Engineering, there are only fifty-seven bridges of 
brick or stone existing having a span greater than 131 
feet. Forty of these have spans lying between 131 and 
164 feet, ten having spans of from 164 and 200 feet, 
three of from 200 to 230 feet, and one only, the Cabin 
John Bridge, near Washington, exceeds this limit, and 
has a span of 237 feet. Thirty of these are road and 
twenty-two are railway bridges ; one carries a canal, ane 
other a conduit, and three are not classified. Fourteen 
of them date from before the commencement of the pres- 
ent century, twenty-two Were built between the vears 1h00 
and and 1860, five between 1860 and 1870, six between 
1870 and 1880, and since then ten have been erected. In 
twenty-two of the bridges the riselies between half and 
one-third of the span, in eighteen between one-third and 
one-fourth the span, in ten between one-fourth and one- 
fifth the span, and in six between one-fifth and one-eighth 
the span. One bridge only, a road bridge in Turin, has 
a flatter arch than given by the smallest of the above ratios, 
and in this case the rise is 0.122 of the span. The radius at 
the crown lies in fitteen cases between 66 and 98 feet, in 
eight between 98 and 131 feet, in eleven between 131 and 
164 feet, and in three cases between 164 feet and 187 feet 
8 14 inches, the latter being the radius at the crown of the 
Devil's Bridge at Bevizzo, Italy. The ratio of the arch at 
the crown to its radius at the same point is in thirty 
bridges between one-tenth and one-twentieth, in ten be- 
tween one-twentieth and one-thirtieth, and in eight 
between one-thirtieth and one thirty-fifth. In all the rail- 
way bridges this ratio lies between one-twentieth and one- 
thirtieth, the smaller fractions being solely confined to 
road bridges. Twenty-seven of the bridges are situated 
in France, thirteen in Ita'y, ten in England, two in Aus- 
tria, two in Spain, and one each in Germany, Switzerland, 
and the United States. 
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NEWARK’'S WATER-SUPPLY. 


THE Water Commissioners of Newark, N. J., have Mace 
arrangements to ask the Common Council for $450,009 ;, 
build a new storage reservoir and to increase the pumpiry 
facilities. 

Superintendent George R. Gray of the Aqueduct Boars 
says: “‘ The city has at present the receiving resersir 
with a capacity of 14,000,000 gallons ; the Chatham Stree 
reservoir, which holds about 15,000,090 gallons: the 
Branch Brook reservoir, capacity 4,000,000 gallons, anc 
the South Orange Avenue reservoir, with a Capacity of 
8,000,000. This makes a total of about 40,000,000 pal. 
lons, all of which would not be available, for when th 
quantity is reduced the pressure is too light to furnish th 
supply. The daily drain upon these reservoirs is frop 
17,000,000 to 20,000,000 gallons, On the basis of : 
lower figure,the supply is scarcely sufficient to furnish + 
city with water for two days. Consequently the pum. 
must be kept always at work, and should an accident ox. 
cur the city would have to depend upon the reservoir Sup. 
ply, good for less than two days. It is proposed to spep; 
$150,000 in building a reservoir on the Branch Brook sie 
one which will hold 155,000,000 gallons, and it wil! & 
necessary also to increase the pumping facilities at Chz. 
ham Street. This will require $35,000 more. The re. 
mainder of the money is required for extensions, and rex 
supply mains are needed which will cost $165,000. The 
safety of the city demands instant action, for the consump. 
tion of water 1s constantly increasing.” 

The total expense is calculated to be $450,000, buti: 
will probably be at least half a million. The site selected 
for a new reservoir is the place from which the origica 
water-supply of the city was taken. It lies along the bask 
of the Morris Canal, between Orange Street and Blom. 
field Avenue, and was originally a natural lake nearly hal 
a mile in length. 


THE NEW TAY BRIDGE. 


THE new Tay Bridge, successor tothe most unfortunate 
piece of bridge work which British engineering anna 
record, was opened for gereral traffic on 2oth June ‘as, 
just five years after its commencement. The Lonc 
Engineer gives the following description of this important 
work : 

The bridge is only 23 feet less than two miles in length, 
or 10,527 feet. It comprises in all 86 spans, five of which 
are brick-work, the remainder of girder-work. Seventy: 
three of the piers have cylinder bases, 49 of which at 
wrought iron, and 24 of cast iron. The piers, wit 
wrought-iron bases, are on the straight part of the bridge. 
and from low water to high water are built of blue brick 
cylinders filled with concrete. At high water thev are 
joined by strong connecting pieces, surmounted by oc:ag- 
onal wrought-iron plate pier superstructure, joined at the 
top by plate-work in arch form. The piers with cast-iroa 
bases are carried up in cast iron to the connecticg 
piece, on which the wrought-iron superstructure is erecteé. 
The girders are of wrought iron, and the maximum 
headway above high water is 77 feet. Thetotal weigh: 0! 
wrought iron used is 19,337 tons, Cast iron, 2,470 fons, 
and steel in flooring, 3,540 tons; or a total of 25,347 tens. 
Of brick-work 25,700 cubic yards were used, and of cement 
concrete, 37,000 cubic yards. Im testing the viaduct i 
heavy locomotives were used, weighing 955 tons. The 
engineers for the work were Messrs. W. H. Barlow & 500. 
MM.I1.C. E., and the contractors Messrs. Arrol & Cow 
Glasgow, Mr. F. S. Kelsey, M. I. C. E., being the es 
dent engineer. 


A FRENCH VIEW OF AMERICAN TRAIN 
SERVICE. 


M. RoepERER, in the Annales des Ponts et Chausstes, & 
plains the American system of train dispatching and com 
mends it as excellent and productive of good results, but 
considers it the outgrowth of special conditions and re- 
quirements here, and does not advise its adoption i0 Eu- 
rope, where, he states, the percentage of deaths and 
wounds from railroad accidents is only about one-fourth 
of what it is in this country. 





THE President has approved the joint resolution dire 


ing the Secretary of the Interior by means of the ee 
af the Geological Survey to investigate the practicabilt 
of constructing reservoirs for the storage of water the 
arid regions of the United States. 
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STATE SANITARY INSPECTION OF SUMMER 
RESORTS PROPOSED IN RHODE ISLAND. 


THE Rhode Island State Board of Health make the 
following report and recommendation to the Legislature : 

The occurrence at the Conanicut Park Hotel in James- 
town, in July, 1887, of a large number of cases of sickness, 
a considerable proportion of which were of great severity, 
and attended with fatal results in a few instances, was the 
occasion of early attention on the part of the State Board 
of Health. 

The premises were visited by the secretary upon notice 
of the sickness there. It had been ascertained that the 
sickness had probably resulted from the leakage of a sewer- 
Pipe, which was the conduit of the washings of the water- 
closets, said leakage being in close proximity to a well 
under the cellar floor, and said well having been the sole 
supply of water for the hotel for drinking and culinary 
Purposes. 

Inquiries as to the system of drainage, location of water- 
pipes and connection with drains, material used, time when 
put in and when last examined, number and location of 
cisterns for washing purposes and outlets of the same, the 
care of outside privies, etc., elicited statements of such 
discrepancy as to create a belief that no person had a full 
knowledge of the premises and all its appurtenances. 

Following the events which had occurred at the hotel 
there were various idle and contradictory rumors in cir- 
culation which at the best could only perplex rather than 
enlighten the public mind. 

Under the circumstances it seemed proper that the Board 
should not only officially examine the premises at the Park, 
but also give a public hearing, so that all parties might 
have an opportunity of stating facts known to them, and 
give such individual opinions or interpretations as they 
believed were correct, as to the connection of the events 
that had transpired with the condition of the premises, and 
as to the responsibility therefor. 

The first examination and hearing was on the 31st day 
of August and the second on the 14th of September, 1887. 

The testimony taken at these hearings was quite volum- 
inous, covering I1I pages of type-writing. ‘The Board 
feel assured that it would be too tedious for the General 
Assembly to attend to the reading of this mass of testi- 
mony in ordinary session, and do not deem it expedient to 
have the whole of the same printed, inasmuch as the perti- 
nent facts elicited, covering the questions at issue before 
the general public, can be stated in a greatly abridged and 
more concise form as follows : 

On the part of the owners of the premises it was stated 
that ‘‘the company had not attempted to minimise the 
enormity of the events that had occurred ; that when it 
appeared that the sewer was broken it was evident where 
the wrong was; that they felt the humiliation and sorrow 
of the circumstances as keenly as possible, but knew that 
their grief could not assuage tae harm that had been done; 
that they did not ask that anything be covered up or any 
favor shown ; that they believed the sewer was all right ; 
had been in use thirteen years, the original having been 
put in on specification of the architects, and what were 
believed to be first-class plumbers employed; that they 
depended on the experts for good work ; did not know ail 
the details of the water and drain connections ; had been 
informed that there would be trouble from the privies out- 
side some future day ; had contemplated putting in water- 
closets in the house and discarding privies entirely and re- 
arranging the whole plan of drainage, but had not the 
available means.” 

On the part of the lessee it was stated that he had occu- 
pied the premises several years, did not know of any de- 
fect in the drainage until 1880 a bad odor came up through 
the cellar and laundry floors ; the floor was taken up and 
a waste-pipe from the laundry tubs was found broken ; 
this was mended and the odor diminished ; that he had 
never been satisfied with the water-supply; that he had 
talked with the agent several times about it, and that it 
was well understood that in the spring of 1837 new and 

ample water-supply would be furnished and the drainage 


entirely overhauled; that he came about the Ist of June, 
nothing unusual about the water was discovered until the 
gth of July. On the roth the pump from the well was 
tied up and no water taken from it afterwards; the sick- 
ness of the boarders, however, continued to increase in 
number and severity, and they began to leave, and by July 
23 all were gone. On the 23d the cause was definitely de- 
termined. 

The testimony of practical plumbers was to the effect : 

That the old plumbing was bad work, materials bad, 
joints badJy cemented, sewer of vitrified pipe running 
through the wall, broken both sides of wall and ata joint 
three lengths from the soil-pipe ; traps of water-closets 
plugged in the iron soil-pipe with wood; overflow-pipe from 
a cistern had entered the soil-pipe and sewer without a trap, 
but had been plugged. 

Believe the well was polluted by sewage from the leak- 
ing sewer or drain pipe. 

Dr. Jernigan, of Boston, testified substantially : 

That from the testimony of others, and from personal 
knowledge of certain unsanitary conditions, he was posi- 
tive that the sickness was caused very largely, if not 
wholly, by the use of polluted well-water, and that the 
pollution of said well-water was caused by the inflowing 
of sewage frum a broken drain-pipe or sewer. 

From the examinations made and the evidence presented 
at the public hearings, the Board came to the following 
conclusions : 

That the sickness at the Conanicut Park Hotel was 
caused by the pollution of the well-water which had been 
in use. 

That said pollution was caused by leakage from a broken 
sewer-pipe. 

That the said sewer-pipe was of brittle material and that 
the connecting joints were cemented by material that had 
become brittle and crumbly. 

That the sewer pipe had been in use thirteen years and 
had not been inspected during that time. 

That the sewer-pipe was broken both sides of the wall 
through or under which it emerged from beneath the 
building, and that said breakage had probably been in ex- 
istence to some extent for several years. 

That there had been foul smells in the cellar beneath 
which the sewer-pipe was laid and in the laundry adjoin- 
ing during the year 1886, and upon examination a drain- 
pipe from the laundry tubs running tothe sewer was found 
broken several feet from the connection with the sewers. 
The broken drain-pipe was mended and no further exam- 
ination made. 

That the connection of the drain-pipe with the sewer 
was very loose and had probably allowed the leakage of 
wash-water when flushed for a number of years. 

The Board is further of the opinion that there had been an 
almost entire and inexcusable lack of proper knowledge 
on the part of the owners of the quality or condition of 
the main sewer and the arrangement and condition of the 
soil and water pipes, and of their dangerous relation to 
the well. 

That there had been on the part of the owners a culpable 
neglect of proper inspection and supervision from year to 
year of the drainage, water-supply, and other sanitary 
requirements of a summer hotel. 

And further, that there are other summer hotels and 
boarding-houses in the Sta’e in which and around which 
the sanitary conditions are such that disastrous events, 
like those which occurred at Conanicut Park Hotel, may 
ensue to a greater or less extent in any or every year in- 
definitely. 

The Board, therefore, would recommend such legislation 
as will, as far as possible, secure a thorough sanitary 
examination of all premises that are opened to the public 
for the accoiamodation of summer boarders, and thereby 
furnish healthful homes to seekers after recreation and 
health, rather than unsanitary traps to catch confiding 
visitors, and promote disease instead of health, and re- 
spectfully submit the accompanying act therefor : 


SECTION 1. The State Board of Health shall cause an 
examination of such buildings and premises connected 
therewith as may be opened in this State tor the board 
and lodgment of summer visitors or summer patrons and 
furnishing accommodations for ten or more such persons at 
one and the same time. Such examination shall be made 
under the direction and supervision of the said Board and 
by employees under its appointment and at such times as 
the said Board shall deem necessary. 

Sec. 2. The said employees or sanitary examiners so 
appointed shall ascertain the source and sufficiency of the 
water-supply and the quality of the water, the methods of 
removal of waste water, slops, excreta, house refuse, gar- 


bage and all putrescible matter of whatever kind, the ven- 
tilation available, the means of preventing and modes of 
safe escape in case of fire, and such other conditions, as 
per schedule furnished, as the said State Board of Health 
shall require. The said examiners shall receive for such 
service such compensation per diem as the said Board shall 
deem just and reasonable. 


Sec. 3. Upon the receipt of the report of such examina- 
tions the State Board of Health shall authorize the Secre- 
tary of said Board to issue a certificate certifying to the 
sanitary and other conditions of the examined premises in 
accordance with the examiner’s report, and said certificate 
shall be placed by the managing occupant of such premi- 
ses in a safe and conspicuous place where it may be easily 
seen and read by all persons visiting said premises, and 
the said managing occupant upon the destruction or defac- 
ing of such certificate shall immediately procure another 
of the same character, to be placed in a like conspicuous 
position. 

SEC. 4. Every person opening a hotel or other building 
for the purposes set forthin Section 1 of this chapter, who 
has not previously requested or obtained an examination 
of said premises in compliance with the provisions of this 
chapter, shall be fined not less than $50 nor more than 
$500; or imprisoned not less than thirty days nor more 
than three years. 


SEc. 5. The sum of $1,500, or so much thereof as may 
be needed, is hereby appropriated for the purpose of 
enforcing the provisions of this act, and any bills for ser- 
vice or expense incurred in such enforcement, when certi- 
fied by the Chairman of the State Board of Health and 
approved by the Governor, shall be paid from the State 
Treasury upon order of the State Auditor. 


Sec. 6. All acts and parts of acts inconsistent herewith 
are hereby repealed, and this act shall have effect fromand 
after its passage. 


THE HISTORY AND ART OF RATSING 
WATER. 
A Lecture before the Plumbing Class of the New York 
Trade Schools. 

A LECTURE was delivered before the plumbing class of 
the New York Trade School March 15, by Mr. Thomas J. 
Rider, Superintendent of the Delamater Iron Works, who 
briefly outlined the development of the art of water-raising 
from the earliest times until our own day, and explained 
some of the special and fundamental principles and de- 
vices. 

Mr. Rider traced the progress of this art (which he be- 
lieved so important as to be a fair indication of civiliza- 
tion) from its probable beginning in the use of a gourd 
dipper. From the gourd the first artificial vessels for rais- 
ing and carrying water were modeled ; then, as wells were 
dug of increasing depth that became inaccessib!e from the 
surface of the ground, inclined planes were made to de- 
scend to the water-level, and when these became too long 
or steep, spiral stairs were built in the well itself. 

Where the stairs were not used a vessel was probably 
lowered by a cord, and from this germ the ‘‘chain of pots” 
was evolved that still ex‘sts in a slightly modified form as 
a chain pump. 

The cord with a single vessel was soon provided with a 
pulley, and then another vessel or bucket was attached to 
the other end. This was the first machine used for raising 
water, and was very soon supplemented by a_ windlass. 
The well sweep was also introduced and _ still performs 
effective service under suitable conditions. 

Increasing demands for water, especially for irrigation, 
led to the invention of pumps, which may be divided into 
two classes—lifting pumps that work by suction alone, and 
those that also force the water above their own levels. 

The surface of all water sustains an atmospheric press. 
ure of about 15 pounds per square inch (increasing rap- 
idly with its distance below and decreasing slowly with 
its distance above sea-level). If this pressure be removed 
from a certain portion, as is done in the barrel of a suction 
pump, the water is unbalanced and the pressure on the 
reinainder will force it up there until the height of the 
column is such that its weight equals the pressure on its 
base. This height is theoretica‘ly a little more than 32 
feet at sea-level; in ordinary practice about 20 feet is 
attained, 25 feet is considered as hizh as practicable, and . 
30 feet as the absolute working limit. 

The ordinary cistern or pitcher-pump has a metallic 
barrel with a tightly fitting sucker or bucket in it, and 


there are valves in the foot of the barrel and bucket. Rais- 


ing the bucket removes some of the air-pressure from the 
water below, which flows up through the foot-valve into the 
barrel of the pump. When the bucket is depressed its 
yalve opens and allows it to descend through the water in 
the barrel; again raising the bucket lifts the water already 
in the barrel and sucks in more under the bucket, and so 
on for every stroke. This pump is called single-acting 
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all the work being done by the up stroke of the bucket 


piston. If the pump is far above the water the first strokes |! 


will draw air only from the pipe, gradually lifting the 
water towards the barrel, which it will enter and then be 
continuously discharged. If the pump be placed above the 
limiting height of suction, water can only be raised to that 
height in the pipe aud will remain there, further pumping 
being useless. 

The bucket of this pump is usually made of two pieces 
of metal, with a cup-shaped leather packing between. The 
bucket-valve is metal, ground to fit. The foot-valve is 
soft leather, working like a hinge, and is loaded to close it 
tightly. A stem on the bucket-valve and lever on the foot- 
valve open them while the bucket is at the lowest part of 
its stroke and insures the drainage of the water from the 
pump when not in use. 


This pump becomes a single-acting force-pump by the 
addition of an air-tight cap, through which the pump-rod 
works in a stuffing-box, and a discharge-valve which is 
placed above the bucket, and is a counterpart of the foot- 
valve. The water raised by the bucket is forced into the 
discharge-pipe through this valve, which closes and pre- 
vents its return to the barrel when the bucket descends. 
The next up-stroke of the bucket forces more water 
through the discharge-valve, raising the level in the dis- 
charge-pipe, and so on until it rises to the required height 
and reaches the outlet, when the discharge will correspond 
to the strokes of the bucket. | 


Force-pumps are generally made double-acting—. ¢., to 
throw the water at each stroke. The bucket is replaced 
by a solid piston, four valves are required, and the foot- 
valve is called a suction-valve. A common single-acting 
force-pump, used for pumping against heavy pressures, 
feeding boilers, etc., has the bucket replaced by a solid 
plunger passing full sizea through the stuffing-box 
and loosely fitting the barrel. This pump cannot raise the 
water far by suction. 


The bucket-plunger pump is like the single-acting 
bucket force-pump, except that the pump-rod is so large 
as to occupy just one-half the volume of the barrel, so that 
on the downward stroke of the bucket the water occupying 
the whole space of the barrel flows through the bucket- 
valve, and having only half room enough above it one-half 
is forced out through the dischai ge-valve, and the remain- 
der being forced out on the up-stroke keeps up a constant 
discharge and makes the pump single-acting in suction 
and double in discharge. This is of great advantage for 
a long or crooked discharge-pipe and this pump is much 
used for artesian wells and other places. Besides the 
above, which are the principal forms, many other pumps 
are now made. 


Rotary pumps of whatever pattern have parts which 
correspond in use to the foot-valve, bucket, cylinder, and 
discharge-valve, and are extensively made, but not in such 
numbers as the reciprocating pumps. Usually they are 
more delicate than straight-motion pumps, but often have 
the advantage of occupying little space and discharging a 
continual flow of water at a high speed. 


There are three essential elements of the power required 
to raise water—viz., the weight lifted, the distance to 
which it is lifted, and the time it takes to lift it. A strong 
man, working to his full capacity, is able to raise 4,000 
pounds one foot high in one minute ; 33,000 pounds raised 
one foot in one minute is the standard horse-power. A 
gallon of water weighs 84% pounds, and a man working at 
his maximum capacity could raise 300 gallons roo feet 
high in one hour, provided there were no losses from fric- 
tion; but these losses are so great in practice, that fre- 
quently the water raised represents only one-third or less 
of the power developed. One great source of loss is in 
the considerable speed at which water is frequently 
delivered. 


As civilization has advanced, the power for raising water 
has been succesively furnished by manual labor and 
animal labor, and steam, gas and hot-air engines. We 
have large pumping-engines raising millions of gallons of 
water daily, and we have the smallest steam-pumps, but 
all may be classified either as simple or duplex pumps. 

The direct-acting steam-pump differs from a steam- 
engine in having no crank or fly-wheel, and no part makes 
a revolution. The steam-cylinder is at one end of the 
apparatus and the water-cylinder at the other, and the 
steam is admitted alternately to the opposite sides of the 
piston; the inlet and outlet valves of the steam-cylinder 
are generally automatically worked by the steam itself, and 






















these small engines are usually efficient, and more used in 
this country, at least, than all other kinds together. 

In the duplex steam-pump two pumps are combined so 
that the piston of one controls the steam-valve of the 
other. 

These small engines are very popular, and are unequaled 
where there is enough pumping to require steam-power. 
Their valve motion is simple and positive, and the speed 
of discharge is practically constant. 

Where steam-power or skilled attendance is inadmis- 
sible, gas pumping-engines may be used. These derive 
their power from the explosion of a certain mixture of air 
and illuminating gas, which is injected in the cylinder, and 
drives the piston. Continued action is maintained by a 
heavy fly-wheel, which sustains it from one impulse to the 
next, which may be one, two, or three revolutions apart. 
The chief advantages of these engines are the ease and 
rapidity of starting and absence of dust, ashes, etc., but 
they are apt to get out of order easily, and require a con- 
stant uniform quality of gas. 

Hot-air pumping-engines are very simple, perfectly safe, 
and their care requires no skill and little attention. 

Some points should be especially considered regarding 
the pumping of water for domestic juse. With a single- 
acting pump, particularly if run fast, every pulsation is 
sure to be heard. 

If we place an air-chamber on the pipe at every upward 
stroke the water enters the bottom and compresses the 
airin the upper part; when the piston descends the air 
expands and forces the water out in a comparatively steady 
stream without the shocks otherwise caused. Frequently 
more than one air-chamber is necessary on a long dis- 
harge- pipe. e 
i A similar chamber, called a vacuum-chamber, although 

it should be filled with air, is often used on the suction- 
pipe for the same purpose as on the discharge-pipe. 
y The air-chamber sometimes becomes filled with water 
‘and must then be resupplied with air, which is generally 
easily accomplished by opening a pet-cock and allowing 
some air to be pumped with the water. A pet-cock should 
never be soldered to the top of an air-chamber, for it is 
impossible to make it tight and the air escapes through it. 

If a cack is necessary to draw water out of an air-cham- 
ber place it in the lower part and make it large enough and 
there will be no difficulty. 

Fresh water contains a large amount of free air which 
‘generally supplies the air and vacuum chambers of a pump, 
‘ but in pumping water over and over from one tank to an- 
other, as in some hydraulic elevators, this air becomes elimi- 
‘nated. The water isslightly warmed by friction, loses the air 
‘gs it leaves the pipe entering the tank, and becomes as solid 
and unyielding as a bar of iron, making it generally diffi- 
cult to keep a pump running smoothly at such service. 

The larger the pipe the easier it is to pump a given 
quantity of water through it in a given time, because the 
friction is .ess than for a smaller pipe. 

The power required depends on the size of the piston 
and the height to which the water is forced. Elbows, 
particularly those of go°, should be avoided when possi- 
ble, and the size of the pipe be made such asto give a 
speed of five or six feet per minute to the water. When 
there is danger of an insufficient water-supply, a reservoir 
should be introduced between the street-main and the suc- 
tion-pipe. This reservoir should be as near the pump as 
possible and a large pipe may often be neatly and advan- 
tageously used for the purpose. 

Mr. Rider concluded his remarks by the explanation of 
a hot-air pumping-engine which was exhibited in the c!ass- 
room, 
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CUP VERSUS WIPED JOINTS. 


105 BLEEKER STREET, TORONTO, ) 
March 14, 1888. § 


Sir: I have noted Mr. Billings’ reply to my letter. I 
have no records of any tests as to the relative strength of 
the joints in question. | 

Like Mr. Billings, I have to rely on my experience (some 
I4 years) as the basis of any opinions I may have in this 
connection. One has only to compare the two joints to 
‘see that the wiped joint is superior in every respect. 
Granted that the bond of the lead to the brass to be perfect, 
and not subjected to changes of temperature as is the case 
with hot-water pipes, there is still in the cup joint the 
weakness caused by opening the pipe toallow the insertion 
of the tail-piece or coupling, which would be further ag. 
gravated in the connection of lead pipe with lead pipe ; 
again, in the event of it being necessary to bend the pipe 
close to the coupling or solder-nipple the tendency would 
be to strain the pipe at its weaxest point, which is the 


shoulder formed by opening the pipe at C; D shoxs, 
wiped joint similarly treated. The lap feature may y 
added to the wiped joint as shown at A, held and strength, 
ened by a ‘‘ perfect cement.” B shows an ordinary W De 
joint. Now, I think that Mr. Billings and most of yq 
readers will concede superiority for the wiped joint as. 
Strength, 

Now let us consider its durability under changes «j 
temperature, such as occur in hot-water pipes. In m; 
experience [ have never seen a wiped joint opened at th. 
edges as Mr. Billings describes. I have. however, <,, 
joints melted off on water-back connections where jp , 
water-famine the water in the boiler was below the sic. 
coupling. This was evidently caused by steam generate; 
in the water-back, probably superheated, and as wiping 
solder melts at 475° and fine solder, such as is use: +: 
making cup joints, will melt at 360°, it will be seen tha: j; 
this case the advantage is with the wiped joint. The le: 
may sometimes crack at the edges of a joint which mic 
be attributed totwo causes: (1) the crowding toge:te: 
of joints on hot-water pipes, not allowing sufficient rom 
for expansion between them ; (2) the pernicious practi¢ 
some young plumbers have of trimming their joints on the 
edges, leaving a cut in the lead, which by the constam 
expansion and contraction gradually opens, With regarc 
to the unequal expansion of the solder, the lead. and tie 
brass, I tind that under a change of temperature from 4c’ 
(cold water) to 212° (boiling water) lead will expand 1 in 
368 ; wiping solder will expand I in 414 ; brass will expazc 
I in 553; tin will expand i in 482; and from this it js 
shown that the inequality of expansion is principsi.s 
between the lead and the brass. The expansion of the 
lead and wiping solder is more equal than would be tx 
case with fine solder containing, as it does, more tin, which 
is less expansive. 

Let us now consider the effect that such changes of 
temperature would have on the cup joint. As the lez 
expands the tendency will] be for the weakest portion of it 
to give way, the frequent repetition of which must cause a 
fracture at that point. 

J entirely agree with Mr. Billings as to ‘'cheapnes 
properly understood ” being good argument, which, J take 
it, means ‘the best is the cheapest”; and as the wipe. 
joint is the best, it is, therefore, the cheapest. 

Respectfully yours, BENJAMIN KiIgk. 


PHILADELPHIA MASTER PLUMBERS’ ASSO. 
CIATION. 

THE Master Plumbers’ Association met March 9. Alte 
the transaction of routine business, Mr. John E. Eyansa 
called the attention of the association to the fact that the 
testing of soil-pipes by either peppermint, pressure (water 
or air), or smoke was being agitated in the newspapers, 
and he thought it proper for the association to examite 
the several tests and report which, in its judgment, is the 
proper one for the plumbers of Philadelphia to adopt. 

On motion the subject was referred to the Sanitary Con- 
mittee, with instructions to invite the entire association 
when the experiments are made. 

The Sanitary Committee propose meeting this week and 
without delay attend to the work which the associatioa 
has assigned to it. 


HOW MANY GALLONS IN A CYLINDRICAL 
TANK. 

Joun F. Warp's rule for the number of U. S. gallon: 
of 231 cubic inches contained in a cylindrical vessel is to 
multiply the square of the diameter in feet by the length 
or height in feet and divide by 0.17. This will be found 
to be a very close approximation, its error being less than 
that due to ordinary changes of temperature. If only a 
rough approximation is desired, say within two per ceat.. 
it will be sufficient to multiply by 6 instead of dividing by 
0.17. 


A NOVEL BOILER-FEEDER. 

IF an open tank be placed on top of a steam-boiler with 
a short connection closed by a stop-cock communicating 
with the steam-space, and the tank be filled with cold 
water and the stop-cock opened. the water will rush into 
the boiler no matter what the steam-pressure may be 
inside. 

This statement we have recently seen in some publica 
tion whose name we cannot now recall. 

The explanation would seem to be that the steam i 
contact with the cold water is so instantaneously condensed 
that it has no time to exert any pressure against it, and 
hence cannot oppose its entrance. 

The water really surrounds itself with a vacuum of vac- 
uous film into which it rushes as into an exhausted re: 
ceiver, The principle is very much the same as that of 
the injector. 

We should warn our readers to use great caution In fe 
peating this interesting experiment, as ‘the rapid fall al 
pressure in the boiler due to the sudden condensation of 
so much steam is liable to cause violent and even danger 
ous ebullition. 


Ctr . 
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Novelties. 


Under this heading we propose to descnbe and illustrate appliances 
of probable interest to our several classes of ers. The 
selection will be made without reference to the wishes of 
agents or patentees, being governed solely by considera- 
uons of novelty, ngenuity. and probable interest to readers, and 
especially the tact that they have not been elsewhere described, 
Asarule we shall make no comments, and tf ts te be distinctly 
understood that a smotice does not imply approval. No charge 
will be made for these notices, and any offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitabie for this secuuon. 


HOT-WATER HEATER. 


MESSRS, RICHARDSON & BOYNTON CoO., 232 Water 
Street, New York, are just placing on the market a new 
hot-water heater, whichis herewith illustrated. The cut 
clearly indicates the principle of construction. 

It is made in sections, the flame passing upwards 
through the hot-water tubes, which are staggered. The 
connections between each section is alternately front and 


dy 
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rear. The water entering the lower section must pass 
through each one above before entering the house system. 
Plates are placed partially over the three centre openings 
in the top section, immediately below the smoke outlet, for 
the purpose of diverting the products of combustion and 
retaining the heat. The grate isthe same as is used on 
the hot-air furnaces made by this firm. 


ENGINEERS’ SOCIETY OF WESTERN PENN- 


SYLVANIA. 


AT aregular monthly meeting of the Engineers’ Society 
of Western Pennsylvania, held at the roomsof the society, 
March 20, Professor J. A. Brashear acted as Chairman 
and Captain A. E. Hunt as Secretary. Three new mem- 
bers were admitted. Mr. J. F. Bray. being present, 
opened the discussion on his paper on the *‘ Welding of 
Steel Tubes,” which was read at the January meeting, but 
on which discussion was postponed until he could be 
present. 

Mr. Bray brought with him a large number of samples 
showing what could be done with the steel from which the 
tubes were made. Iie stated that the making of steel 
tubes was not a new industry, as lap-welded tubes have 
been made for the past twenty years. But as they always 
had been made of akigh grade of steel, a fine article, the 
price interfered with their use. He had at first objected 
to the use of steel, believing it unsuited for the purpose, 
but his experience had shown him that the steel they were 
using was far better than iron. They had yet to receive a 
complaint. 

‘here was no trick or flux in the matter of welding. 
Moreover, the steel stands more heat than iron, more 
abuse in the furnace, and will not waste as much. 

He exhibited samples of steel pipe that had been frozen 
s1x times and thawed out, and thete was no sizu of a burst. 
[ron pipe, tested in the same manner, had split to pieces 

the first time. 

As to bending, his experience was to the effect that steel 
bent better than ircn. In the matter of threading, the 
smaller pipe are threaded at a higher speed than iron, from 
20 tO 22 feet per minute, while on the larger sizes we taper 
down to 12 to 14 feet per minute. ‘Ihe very best material 
is used for dies, lubricating well with the best lard oil. 
In the matter of cost of repairs to dies the difference has 
been noted between the steel and iron pipe. Ie believed 
a better thread could be cut on steel than on iron pipe. 

Mr. Barnes stated that he could not be persuaded that 
the success obtained in the welding was not due to ex- 
pertness or skill in the manipulator. 

Mr. Bray replied that a number of the samples exhib- 
ited had been formed by a-boy of 17 or 18 who certainly 
‘was not an expert. 

Mr. Metcalf stared than when boiler-tubes were first 
made crucible steel was employed, which was very expen- 
sive. Then the steel suitable for the purpose was gauged 

by the carbon, which was about .25 per cent., the steel 
being as free from impurities as it could be made. He 
still thought, in spite of what had been shown, that there 


is a distinction between the manner in which steel welds 
and that in which iron welds. When separated the iron 
is shown torn out in fibres, and then interlacing, while 
steel, when possible to separate it in the weld, always 
shows a smooth surface, so that seriously the expression 
**stuck together,” as employed by Mr. Bray, was more 
appropriate and more expressive of the actual condition as 
applied to steel than the term ‘‘ welding.” Steel does not 
weld in the sense that iron welds, where the fibres inter- 


e. 
P Nir. Koch spoke of his experience in England where, on 
mmore than one occasion, when plates came out too narrow 
lor too short, they had welded them to the proper dimen- 
sions. This had been done, too. in the case of shafts, and 
he knew of cases now where these materials had been and 
are now being employed on Atlantic steamers. ‘That, so 
ed as quality was concerned, any kind of steel could be 
elded. He exhibited a sample of Clapp-Griffith steel 
pipe tied into a knot, and stated that equally as good re- 
sults could be obtained with open hearth or Bessemer. 
That in his experience they had welded every kind of 
steel, from .o2 to 1% per cent. manganese, and from .05 
to .60 per cent. carbon. 

Captain Hunt then gave the results of two analyses of the 
steel used by Mr. Bray in making the tubes, one by him- 
self, the other by Mr. Wood, chemist of Carnegie, Phipp 
& Co., which were: : 
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Hunt, Wood. 
Carbon .34 sais: cot oes entene Bee ae .0§ .06 
Mat CRUC86 sc kiiew cece tess ciedinssaa ete 38 36 
PHosphOrus: 2.665cese cw “shoes eseentiaves t05 -09 
Sulphate. iced auelsdie Ge Sheer ste. .059 .074 
Stheon....... «6. .Ucewieeds se Sp Rives ans bee 03 Not taken. 
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The material has a tensile strength of 55,000 to 60,000 
unds, an elastic limit of one-half the ultimate, an elon- 
gation of 25 per cent. in 8 inches, and a reduction of area 
of 50 per cent. 

The discussion then closed to hear the reading of a paper 
by Professor F. C. Blake on ‘* The Electrolytical Separa- 
tion of Gold and Silver.” 

The paper was an interesting one, though quite technical. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


AT a regular meeting March 21, Treasurer George S. 
Green presiding, the secretary read a paper by Edward 
Prince, Mem. Am. Soc. C. E., upon a 30-inch wooden 
conduit designed and constructed for the Quincy, III., 
Water- Works. 

The conduit connected the iron water-pipe on shore at 
the pumping-station with the point of supply at a crib 
1,480 feet away in the Mississippi River, and was built in 
three sections of 540, 548, and 400 feet each, towed out 
to position, Jaunched, then connected, ballasted, and sunk 
to position. 

‘The secretary was requested to ask Mr. Prince for fur- 
ther data than was embodied in the very brief description. 
It was thought that in some parts of the Mississippi the 
current would scour underneath the conduit and soon let it 
down many feet, effectually protecting it from navigation, 
ice, etc , and inquiry was made whether the increased 
length that would be required for the elongation of the 
conduit had been provided for. 

A circular communication on ‘' Increasing the Dura- 
bility of Timber,” from the Forestry Division of the U.S. 
Department of Agriculture, was also read. The cause of 
decay, comparative durability of different kinds of wood, 
time for felling, and subsequent treatment were briefly ex- 
plained. 

A paper by Mr. Emil Kuichling, M. Am. Soc. C. E., 
giving some da‘a translated from the Deustche Baug Zeit. 
ung concerning surface.drainage and flow in sewers. The 
paper was presented in the discussion of Mr. McMath’s 
recent paper, and an earnest request was made for the 
recording and publication of further observations ; these, 
Mr. Rudolph Hering stated, to be now in progress both 
in Washington, Philadelphia, and New York, where care- 
fully measured areas have been selected and provided with 
automatically registering rain-gauges and the sewers with 
a system of velocity-floats for reco: ding the velocity at dif- 
ferent depths of flow. 

The secretary announced the death on the 15th inst. of 
Squire Whipple, Hon. M. Am. Soc. C. E. Mr. Theo 
doie Cooper spoke of Mr. Whipple's able professional 
career, that was founded on natural ability and earnest 
work, unaided by special preparation or early technical 
education. lie developed the thcory and practice of iron 
bridge building and just attained the simplicity of design 
and effectiveness of construction that permits an exact 
mathematical calculation of strains in every member and 
reduces the structure to the skeleton of the strain diagram. 
He wrote, printed, and published the first book on bridge 
building that pre ents the accurate and practical principles 
on which our present practice is founded, and he was 
essentially the ** father of bridge building.” 

It was moved, seconded, and carried that the president 
be authorized to appoint a committee to prepare a memoir 
ot Mr. Whipple for publication. Mr. L. L. Buck sug- 
gested that the memoir contain a fac-simile of the origina 
edition of Mr. Whipple's book and an illustration of the 
model truss, now in the society’s possession, by which the 
fundamental propositions were just demonstrated. The 
suggestion was referred to the committee. 


BOSTON SOCIETY OF CLVIL ENGINEERS. 


THE annual meeting of the Boston Society Civil Engi- 
neers was held March 21 in the parlors of Young's Hotel. 
After listening to the annual reports of the governing and 
the special committees, balloting was had for election of 
officers for the coming year, with the following results : 

President, D. Fitz Gerald; Vice-President, F. P. 
Stearns; Secretary, S. E. Tinkham; ‘Treasurer, Henry 
Manley ; Librarian, H. D. Woods. 

After transacting some other business matters, the meet- 
ing adjourned to the large dining-hall to partake of the 
annual dinner. \ 

There were present as guests of the society: Messrs. 
J. J. R. Croes, Vice-President American Soc. C. E.; George 
G. Crocker, Chairman Mass. R. R. Commissioners; E., 
P, Fisk, Chairman Legislative Com. on Drainage : Joseph 
A. Wilson, President of Engineers’ Club of Philadelphia ; 
H. M. Ilowe, Vice-President Am. Inst. Mining Engineers: 
A. V. Abbott, Chief Engineer National Superheated 
Water Co.; J. N. Louder, President New England R. R. 
Club ; E. R. Jones, late Superintendent Eastern Division 
B. W.W.; M. L. Holman, President St. Louis Engineers’ 
Club. Besides these there were 18 other guests and 77 
members present. 

After partaking of the viands prepared for them the 
company were favored by speeches from Messrs. Croes, 
Crocker, Fisk, Wilson, Howe, Holman, Louder, Fitz 
Gerald, F. P. Stearns, Clemens Hershel. 7 


MAGNESIA IN PORTLAND CEMENT. 


23 LIBERTY STREET, New YorK, 
March 12, 1888. 


Sir: In your last issue you quote from the London 
Engineer regarding expansion of Portland cement after 
setting, which is due to an excessive quantity of magnesia, 
and 1 have for some time insisted that engineers should 
not depend exclusively on the tensile strength of cement 
at seven days’ age, but should consider its analysis at the 
same time and reject all cement that contains over one and 
one-half per cent. of magnesia as dangerous to use in con- 
crete construction. ~ 

Analyses of different Portland cements showed that 
“* Gibb’s " was peculiarly {ree from magnesia, the highest 
percentage present being .79, and the lowest .46, giving a 
mean of .62. 

Chemical analysis is of great importance since the intro- 
duction of slag cement sold as Portland, and to the use of 
it is now attributed the failure of several concrete works. 

A simple test for slag cement is to place upon a clean 
silver coin a thin layer of cement, dropping thereon a 
small quantity of dilute sulphuric acid (one acid to seven 
water), and afterwards rinsing with water. If the cement 
is genuine Portland the treatment will only slightly affect 
the color of the silver; if there has been adulteration with 
slag a dark brown stain will be produced, whiist slag 
cement turns the silver almost black. 

Yours truly, HIOWARD FLEMING. 


AN ADDRESS WANTED. 


WaAL1HAM, MAss., March 14, 1888. 


Siz: Will you please inform us, if it will not inconve- 
nience you too much, who makes W. Scarborough’s trap 
and where a letter would reach him, and has he obtained 
a patent on it? It is illustrated in W. Paul Gerhard’s 
book on ‘‘ Drainage and Sewerage.” 

KNAPP & KIRWIN. 


[Referred to our readers. ] 


HOW WILL DAMMING THE NIAGARA RIVER 
AFFECT LAKE ERIE? 


MAayor’s OFFICE, 
VERMILLION, O., March 10, 1888. 


Sir: If a breakwater should be built across the Niagara 
River at Buffalo of sufficient height to raise the water four 
feet at the port of Buffalo, would the same or nearly the 
same rise take place the whole length of Lake Erie? 

Please give me your opinion and oblige, 

B. S. Horton. 

[The only cause of the flow of water in streams is a dif- 
ference of surface level, to which, or better, to the slope 
of the surface, the velocity of the flow always bears a cer- 
tain proportion, other things beingequal. The only cause 
that retards the flow due toa difference of level is the re- 
sistance due to the friction of the stream in its bed, which 
will obviously be proportionately greater as the stream is 
shallower. Hence, the velocity of a stream will be pro. 
portional both to its slope and to its depth, and if the vel- 
ocity of a stream is decreased, either its slope or its depth 
or both must have been reduced, and if one of these factors 
has been increased while the velocity is reduced, then the 
other must have been reduced in still greater proportion. 

Lake Erie baving a current through it and being of 
approximately uniform width, is practically a portion of a 
stream and subject to the laws above stated. Since its 
depth is great and the velocity of its current very small, it’ 
follows that its slope must be very slight, that in fact it is 
practically level. If, therefore, its Ievel be raised four 
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feet at its outlet by a dam at that point the level of the 
whole lake will practically be raised the same amount. 
Since, however, the amount of water flowing through it 
will not be changed, it follows that the velocity of the 
current will be reduced in the proportion that its cross- 
section has been increased by the additional depth. 

But, as above stated, if the velocity is reduced while the 
depth is unaltered or increased, then the difference of level 
or slope of the surface must have been reduced as well, 
consequently the level of the upper end of the lake will be 
raised something less than four feet, but as the lake was 
practically level before, the decrease in the difference of 
level will be an almost imperceptible quantity, perhaps too 
small to be detected by the “most careful leveling. We 
may therefore expect a dam to raise the lake-level with 
practical uniformity at all points. 

Winds blowing lengthwise of the lake often make a dif- 
ference of several feet in the level of the water at its ends, 
and on one occasion, just after a strong westerly wind had 
raised the water at the eastern end and thus forced out an 
unusual amount through the Niagara River, a strong 





easterly wind set in, forcing the balance to the head of the 
lake and lowering the water at the outlet to the bed of the 
river, which, of course, stopped its flow, so that for some 
hours it was possible to walk across just above the Falls, 
_and several persons did so. ] 


WATER-TANK TOWER OF WROUGHT-IRON 
PIPE. 


For elevating a small private water-tank to a considera- 
ble height, this tower presents a simple and inexpensive de- 
sign. The pipe struts and columns are joined by wrought- 
iron sectional clamps, which with the turned end plugs 
make light, but strong connections. All the diagonalrods 
have forged heads for pin connections, and are adjustec by 
sleeve-nuts on upset screw ends. 

The structure presents a minimum surface for resistance 
to wind, and is anchored at each column foot to the ma- 
sonry foundation. 

This tower, now in use in San Antonio, Tex., was 
designed and built last year by the Detroit Bridge and 
Tron Works. 


THE ARTHUR KILL BRIDGE. 


A MEETING of the Board of Army Engineers, appointed 
by the Secretary of War, was held during the past weet 
to hear testimony in regard to the proposed Kill-Von.K ul 
bridge, between Staten Island and New Jersey. The 

Board consisted of Col. T. L. Casey, Lieut.-Col. H. M, 
Robert, Lieut.-Col. P. C. Hains, Major W. R. King and 
Capt. Edward Maguire. 


Ex-Senator Sewell in behalf of the Pennsylvania Rail- 
road Co. stated that the Arthur Kill was one of the chief 
waterways on the coast. The point at which the bridge is 
being constructed is only 700 feet wide, and the annual 
tonnage aggregates 10,000,000 tons. He declared that 
the opposition was simply to protect navigation. The 
towing rat: from Amboy to New York Bay did cost abcut 
s cents a ton, but owing to the obstructions in the chante 
since work on the bridge was begun the rate has been in. 
creased to seven cents. This means $420,00 
annually, and falls on the railroads that are 
obliged to use the waterway. Chief Engineer Rich. 
ards, of the Pennsylvania Railroad, submitted a map 
of ¢he Arthur Kill and statistics to show how towing had 
been hampered. He suggested that the bridge should 
be not less than 70 feet above high water and consist of a 
single span. Senator Chase, who is superintendent of the 
towing interests of the Pennsylvania Railroad, gave it as 
his opinion that the bridge pier is an obstruction to navi- 
gation. 

An affidavit by Robert H. Sayre, Second Vice-President 
of the company, stated that Perth Amboy is now the main 
coal and freight terminus of the company, which has es- 
pended over $2,000,000 on it, and the coal and freight 
moved annually over the waterway is about 2,250,000 
tons. If the bridge is built as proposed he would deem it 
his duty to advise the company to cease further develop. 
ment of Perth Amboy and endeavor to secure some other 
location for its business. 

Mr. H. Haley, of the Brotherhood of Steamboat Pilots, 
said that the organization had adopted resolutions favor- 
able to the plan. Mr. Haley said the trouble was that the 
large tows sent through the Kill by the rivals of the Balti- 
more and Ohio practically monopolize the stream to the 
detriment of private tows, and are a nuisance. 

Colonel Casey announced that the board would report 
to the War Department. 





GEORGE W. CASS. 


GEORGE W. Cass, who was generally known as “ Get- 
eral Cass,” died in New York on March 21. 

Mr. Cass was born in Muskingum County, O., in 1810. 
His father was a brother of General Lewis Cass. He was 
graduated from the West Point Military Academy with 
the class of 1832. He served on the North-westem 
frontier, and resigned from the army in October, 1836. 

He was appointed by President Jackson as one of the 
engineers to construct the great national road, and was 
engaged in that work until it was completed through the 
States of Maryland, Penmsylvania, and Virginia. In the 
course of this enterprise he constructed the first cast-iron 
bridge ever built in the United States over Dunlaps 
Creek, a tributary of the Monongahela River. A company 
was then organized for the improvement of the channel 
of the Monongahela. He became the engineer and 
afterward a member of the Board of Managers, aad 
after may discouragements the enterprise was cam 
to a successfunl issue in 1844. In 1849 he estab- 
lished the Adams Express across the mountains from 
Baltimore, effected the consolidation of all the compady s 
lines between Boston and St. Louis and south to Rich- 
mond in 1854, and was rewarded in the following year by 
being elected first president of the united compady. 
Though elected president of the Ohio and Pennsylvana 
Railroad in 1856, he continued to direct the affairs of the 
Adams Express until 1857. In the same year he became 
president of the Pittsburg, Fort Wayne and Chicago 
Railroad, which office he held for twenty-six years. 





THE following changes are ordered in the stations of 
officers of the engineer corps : Maj. L. C. Overman will 
relieve Maj. S. M. Mansfield as engineer of the Tenth 
Light-House district, who will then relieve Capt. D. W. 
Lockwood ; Capt. Lockwood will then proceed to Wes 
Point to assume the duties of instructor of practical mill- 
tary engineering and as commanding officer of Company 
E, battalion of engineers, relieving Capt. P. M. Pree, 
who will go to the office of the chief of engineersat Wash- 
ington ; Capt. W. L.. Marshall will relieve Maj. Thom 
H. Handbury as engineer officer of the division of the 
Missouri, and the latter will proceed to Portland, Ore., . 
lieving Capt. C. F. Powell as engineer of the Thirteest 
Light-House district ; Capt. Powell will then take station 
at Memphis, Tenn., relieving Capt. W. T. Rossel. 





PERSONAL. 


City ENGINEER Rosinson, of La Crosse, Wi 
resigned his office and will go to Chicago. 


Dominco J. CARTAYA, a civil engineer employed Of 
the Nicaragua Canal Company, died at San Juan 
Norte on March 14. 


EpwWARD D. Botton, C. E., 
employ of E. D. Bowditch, C. E., of 
a member of the firm of T. William 
neers and contractors, of New York. 
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OF SPECIAL INTERE 








THE MAINTENANCE AND OPERA- 
TION OF WATER-WORKS BY 
= PRIVATE CORPORATIONS. 


. Unper this title Messrs. A. H. Howland 
and George A. Ellis, Civil Engineers, 71 
.. Equitable Building, Boston, Mass., have pro- 
- duced a pamphlet describing a series of blank 
~ books which they have published intended for 
. use by private water companies in keeping 
- their accounts. Included in this pamphlet are 
‘ suggestions regarding the method of keeping 
_ water-works accounts. We presume the pam- 
" ohlet is intended for gratuitous distribution. 
Tt will be suggestive to water-works officials. 


—————— 
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ARCHITECTURAL COMPETITIONS. 


Stons LAKE, Iowa.—Plans are wanted here until 
’. Aprils fora court-house. Address J. W. Warren. 











" a 
- For works for which proposals are requested see also 
the “Proposal Colu.nn,”” pages i-vii-vini-260. 


Persons who make any use of the information they 
- fnd in these columns we trust will not omit to mention 
THe ENGINEERING & BUILDING Recorp as the source. 


THE ENGINEERS SO 

Our readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early and reliable news for our ‘* Contractin.z 
Intelligence.’ Ja/formation of importance sent 
to us exclusively, and not elsewhere published, 
will be liberally paid for. 


WATER. SEWERAGE, ETC. 
NOT JOHN W. HILL, M. E., OF CINCINNATI. 
Mr. Joun W. Hit, M. E., of Cincinnati, is not the 
- John W. Hill referred to in this item published last 


week: 

“ Harper,Kan.—It is reported that the town author- 
ities have refused to accept the water-works constructed 
forit by Mr. John W. Hiail.” 


SouTH FRAMINGHAM, Mass.—Concerning the re- 
ported water-works project here, we have received the 
following commuaication from Frank E. Hemenway, 
Town Clerk: ** The water-works have been in opera- 
tion some three years. They are operated by an in- 
corporated company called ‘ fhe Framingham Water 
Co.,’ Willis M. Ranney, President. 


Ciype, N. Y.—The water-works project here is ex- 
plained by E. W. Sherman, the Town Clerk, in the 
following communication to us: *‘ No action has been 
taken in relation to water-works in this village ‘There 
have been parties here from Buffaloand also from Water- 
town, but the retiring Trustees did not feel like taking 
any action, and the newly elected ones, I hardly think, 
would favor the project. There seems to be but a few 
who are favorable to it on account of the heavy tax it 
would saddie upon the village.”’ 


Kevport, N. J.—Concerning the report that water- 
works were to be established here, we have received the 
following letter from Town Clerk C. H. Cook: ‘SA 
man, representing a New York party, wasintowna 
short time ago agitating the question of water-works, 
but nothing has been done in the matter.” 





CENTREVILLE, Mp.—Our correspondent here sends 
us the following communication: ‘A bill has passed 
both Houses of the Maryland Legislature empowering 
the people to vote on the question whether the Town 
Commissioners shall issue bonds to the amount of $20,- 
coc for the construction of water-works. The bill has 
Hak yet been signed by the Governor, but there 1s no 

oubt but what it will. The electron will take place 


Apnl 2, when three new commissioners will be 
elected.” 


Stonincton, Conn.—The people of this place de- 
it A at a recent meeting, to accept the offer made by 
with ystic Valley Water Company to supply the place 
hie ar for fire protection and private use. The 
nich the the contract state that the company is to fur- 
hydra ¢ borough with a water service from forty-two 
mitte nts, to be located under the direction of a com- 
sup ii an senting the borough, said hydrants to be 
Dacie - f rom a reservoir to be constructed with a ca- 
I ie 2.000,000 gallons, the fall to be not less than 
ee Mains will also be laid throughout the dif. 
from t parts of the place,and families will be supplied 
is to be ¢ same source, The construction of the system 

gin at once 


eae ents O.—The bill authorizing the Governor 
Cincinnati s commission of five with power to provide 
ceeding ee new alee re atacost not ex- 
onmended nen dollars has been nan imous!y rec- 
lature to hae Passage by the committee of the legis- 
tions of the soit was referred. It the recommenda- 

is i € €xpert commission, elsewhere reported in 


this é 
will be expendcanied eut, a large sum fortron pipe 


Gu 

atlaw, se onTe W. Va.—Traverse E. Stout, attorney- 
the water-we the following communication concerning 
Water-work orks project bere: ‘‘In theimatter of the 

ult aaa atthis place I will say that the plant will 
ton, W. Va. “Grated in connection with the Hunting- 
already in acre eter, COMPANY, which latter plant 1s 
two plants ways operation. The total cost of the 
he mene be in the neighborhood of $300.000. 
will binld on? Water-Works ard Guarantee Company 


ld the la : 
the plant in Hose same company that built 
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Cassopoiis, Micu.—Concerning the repirts that the 
water-works here were to be improved, we have re- 
ceived the following communication from William 
Jones, the village clerk: ‘‘ There is no contemplated 
Improvements this season that lam aware of ; how- 
ever, there is a new board of trustees juste lected which 
may do something in that line, as there is need of it.”” 


WaterR.oo, N. ¥.—Concerning a pub'ished report 
that water-works were to be established here, Jchn P. 
Walsh, the town clerk, writes us as follows: ‘ We have 
water works in Waterloo; we have had them about two 


years.’ 


Hor Sprincs, ArK.—A. N. Sill, Superintendent of 
the water-works at this place, writes us as follows: 
** We are about to move our present pumping plant to 
a new building and water-supply about one and a half 
miles from the city to what 1s known as** Big Chaly- 
beate Springs,” and have contracted with the Knowles 
Steam-Pump Ccmpany for 1,500,000 gallon duplex 
compound condensing engines, boilers for the present 
plant, laying new mains, and other necessary im prove- 
ments.” 


Jackson, Miss.—It is reported that a water-works 
company has been organized here. 


Bentorvitte, Ark.—Mayor W. S. Floyd, of this 
city, writes us, under date of March 16, as follows: 
We are going to establish water-works in this city. 
We havea proposition pending before the Council, 
but it will not be accepted. When we can look further 
into the matter, and when we receive a proposition 
that the city can accept we will establish the same ; 
and in all probability the city will build its own works 
if we can buy material and make a suitable contract 
for construction of the same.”’ 


Huco, Kan.—Our correspondent writes as follows: 
** The water-works bonds carrted on the gth inst. for 
$6,coo. We have acominittee Fast making examina- 
tions of the water-works systems now in use, and will 
take no action until their return.” 


SCHWENKSVILLE, Pa.—We are in receipt of the fol- 
lowing communication from Irvin H. Bardman, the 
Town Clerk of this place: ‘* The only movement in 
regards to water-works was the tongue movement 


(talk).”” 


DALTON, Ga.—We have received the following com- 
munication trom John Black, Esq., of the Water Com- 
mittee, under date of March 1s: 

‘““We first complied with the act of our 
Legislature in regard to any city issuing bonds. We 
have plans and specifications made, and are now con- 
sidering offers for the complete construction of our 
system, and we hope to close contract with some reha- 
ble concern so as work will bevin by first of May. Will 
hold matter open yet for thirty days and longer if we 
are not satisfied with any bids we may receive.” 


Mystic VALLEY, Coxn.—The voters of the Mystic 
Valley Fire District decided at public meeting, held 
March rg, to contract with the Mystic Valley Water 
Company for forty-seven hydrants, located at conve- 
nient points in the village, at an annual rental of 
$1,680. The other details of the contract are similar 
to the one made by the same company witn the Bor- 
ough of Stonington, Conn, S. H. Buckley is at the 
head of acommittee appointed to look after the work 
of construction, which 1s to begin at once. 

MiILwavukse, W1s.—The sum of $80,000 was appro- 
priated at the last meeting of the Common Council for 
the Milwaukee River flushing-tunnel. 


New Lonpon, Wis.—C. -F. Dickinson, the Town 
Clerk, explains the water-works project here as follows: 
‘We have taken no decisive steps as yet regarding 
water-works: are merely considering the matter, and 
awaiting the action of Common Council.”’ 


Pana, ILt.—Our correspondent writes as follows 
concerning the water-works project here: ** There has 
been no official action here in regard to water-works, 
but a great amount of talk is being had in regard to 
putting in a system.” 


GraFton, W. Va.—Concerning the water-works 
project here John J. Gilligan, the ‘Town Clerk, sends 
us the following communication, dated March ar: 
‘¢ Plans and estimates have been made by direction of 
the Council, the intention being tosubmit the question 
to the people at a special election some time during the 
summer. There is more thana proba bility that the 
town will have water-works inside of a year.” 


Pinevitte, Ky.—Concerning the water-works pro- 
ject here our corresponder.t writes as follows : ** Appli- 
cation has been made to the Legislature now in session 
for acharter. It will probably be granted and com- 
pany organized this spring.” 


Mankato, Minn.—A proposition to issue $20,000 
bonds to extend water-mains and establish a pumping- 
station also will be submitted at the spring election. 


OrLEANS, Nep—It is stated that the people of this 
lace have selected April 3 to decide the question of a 
Sica system of water-works at the polls. 


MounpsviIL_e, W. Va.—Reports say that a water- 
works system is to be established here. 


Montrose, Cot.—Some time in April the people of 
this place will decide for or against a $50,000 system 
of water-works. 


Liano, Tex.—Reports say that a system of water- 
works will be established here by Fort Worth capital- 
ists. 

STAUNTON, IL1..—A contract has been drawn up by 
the Water-Works Committee of the Village Board of 
Trustees with the owners of the water-works site, 
whereby the Board can go to work elearing the land 
and making other arrangements about building the 
water reservoir, which will be done in the near future. 


CLRVELAND. TENN.—Reportsstate that water-works 
are to be established here, and that details can be had 


of J. H. Craigmiles. 


Otptown, Mg.—It is reported that this place is to 
have water-works and that A. O. Brown can furnish 


details. 








Monmourtn, ILL.—A system of water-works, to cost 
$48,000, is to be erected here. 

Jackson, Miss.—Reports say that water-works will 
be established here. 

WaLtuLaH, WasH. T.—It is reported that water- 
works will be established here. 


Papucan, Ky.—The water-works company here has 
been incorporated. 

Harropssurc, Ky.— J he Harrodsburg Water Com- 
pany has been incorporated. 

Paris, Ky.—The Paris Water Company Las been 
incorporated. 

CentrRAL City, Ky.—Water-works have been incor- 
porated here, 

Owatonna, Minn.—The city has voted to build 
water-works. 

Acspury Park, N. J.—Our correspondent writes as 
follows: ‘the borough will make some extensions to 
its plant this spring.” 


New Beprorp, Mass.—New water-mains, to cost 
$20,000, will be added to the water-works system here, 


GLovesviL_e, N. ¥.—Address the Water Commis- 
sioners for details of a water-works system for this 
place, to cust $100,000. 


CHapDRON, Nes.—It is reported that the proposed 
water-works system for this place will include several 
reservoirs. 


Campen, Ark.—The Camden Water-Works Com- 
pany has been incorporated with S. Q. Sevier as 
president. 


TULLAHOMA, TENN.—George W. Davidson is inter- 
ested in a proposed water-works system for this place. 


Cugro, Tex.—John O. French is at the head of a 
roject to supply this place with water from Guada- 
oupe River. 

WaTRR - Worxs. — See our Proposal Column for 
information regarding water-works and water-works 
supplies at the following places: Salisbury, Md., Yon- 
kers, N.Y., Ottawa, Kan., Welland, Ont., Hoboken, 
N.J., Whitewater, Wis., Nebraska, Neb., Waterbury, 
Conn., Newport, Ky., San Buenaventura, Cal., Te- 
cumseh, Neb., Jersey City, N. J., Greensburg, ind., 
Dalton, Ga., Louisville, Ky. 


BRIDGES. 


INDIANAPOLIS, InD.—The Marion County Commis- 
siorers will erect a 175-foot iron bridge over the White 


_ River, near North Indianapolis, and ask for proposals 


for the work. See our proposal column for details. 


Denver, Cor.—It is reported that this city will ex- 
pend $150,000 in building viaducts over the railroad 
tracks during the present season. 


Sr. Pau, Minn.—The Committee on Streets has 
pace a resolution providing for the building of the 

abasha Street bridge, accurding to the City Engi- 
neer’s plans, providing that some feasible plan could 
be derived for raising the necessary funds. The amount 
required to build the bridge according to the approved 
plan is $115,000. 

Brince PLans.—Plans for three iron railroad bridges 
are wanted at Los Angeles, Cal., until April 3. Ad- 
dress John H. Quinton. Chief Engineer, San Gabriel 
Valley Rapid Transit Railway Co., 55 and 57 Baker 
Block, as above. 


LEBANON, Conn.—Press dispatches say that the 
breaking of a dam here on the 2oth inst. destroyed six 
bridges besides doing considerable other damage. The 
dam was connected with the Exeter reservoir. 


MitrorD, DeL.—It is reported that a large iron 
bridge is to be erected here, and that John D. Norris, 
of Georgeton, Pa., can furnish details. 


Hamitton, O.—The County Commissioners wil 
place a bridge over the Miami River, to cost $30,000 


Bripcrs.—See our Proposal Column for information 
regarding bridge construction at the following places: 
Indianapolis, Ind.: Atchison, Kan.; Los Angeles, Cal.; 
Minneapolis, Mion. 


RAILROADS, CANALS, ETC. 


LittLe Rock, Ark.—The City Electric Street Rail- 
way Company has one mile of its line about completed 
and another well under way. Another mile and three- 

uarters will be let ina few days. The contract for 
the West Markham Telford Macadam district has been 
awarded to the Arkansas Industrial Company. 


Granp Raprips, Mrcu.—The Valley City Street and 
Cable Railway Company, of this city, has received a 
franchise allowing them tbe use ot several miles of 
streets in which to construct and equip a cable or horse 
railway, a greater part of which will probably be a ca- 
ble line. Address Valley City Street and Cable Rail- 
way Company, Grand Rapids, Michigan. 


PingvitLte. Ky.—Our correspondent writes; ‘' A 
street railroad will be organized here, and built as soon 
as the charter passes through the Legislature.” 


Oraner, N. J.—The tracks of the Orange and New- 
ark Horse Car Company are to be extended to West 
Orange. 


CamaripGce, Mass.—The West End Street Railway 
Company has decided to use the cable system and per- 
mission has already been granted from the Board of 
Aldermen for the construction of the road. 


Owosso, Micn.—The city of Corunna, the town- 
ship of Caledonia, and_the Owosso Council have 
granted the nght to the Port Huron Electric Railway 
and the Detroit Electrical Company jointly to con- 
struct an electric railway between the cities of Owosso 
and Corunna. According to the termsof the grant 
the work of building the road must be begun within go 


days. 

Brockton, Mass.—The East Side Street Railway 
Co., of Brockton, has organized with a capital of $45,- 
ooo and will build 44 miles of road the comtog season. 
Ic1s probable that acareful inves.igation of horse power 
versus electric motor as a propelling force will be 
made. E. L. Brown has been appointed engineer to 
the corporation. 
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Wasuincton, D. C.—The sum of $17,500 has been 
appropriated for placing an electric-light plant in the 
north wing of the capitol. 


Sroux City, lowa.—Articles of incorporation are to 
be filed here for an elevated railroad, with a cash cap- 
ital of $1,000,000. A.S. Garretson 1s one of the ir- 
corporators. 


GAS AND ELECTRIC-LIGHTING. 


WanpeEtTon, Dakx.—H. W. Turner, of St. Paul, has 
been granted twenty-one years’ franchise to light the 
an with electricity. He will furnish ten 200-candle 
lights at $1,200 a year. 


Conway, ARK.—It is reported that an electric-light 
plant w.ll be established here. 


Cananpaicua, N. Y.—The Canandaigua Electric- 
Light Company has been incorporated; capital, $50.- 
ooo, Alexander Greve and others, incorporators. 


EurgeKa, Kan.-—The Eureka Electric-Light and, 
Power Company has been incorporated; capital, 
$25,000. A. S. Van de Mark and others, incorpo- 
rators. 


WINCHESTER, TENN.—It is reported that an Edison 
electric-lighting plant is to be established here, with a 
capacity of 200 hghts, and that Girton & Smith can 
furnish details. 


Jacxson, Miss.—Reports say that an electric-light 
company has been organized here. 


CLEVELAND, TENN.—It is reported that J. H. Craic- 
mules can furnish details of a project for gas-works 
ere. 


_ TERRSLL, Tex.—According to reports an electric- 
Bent pot 19 to be established here, with Mr. Cuok at 
its head. 


Jacxson, Miss.—It is stated that an electric-light 
plant will be established here. The Board of Trade is 
said to be in charge. 


SHELBYVILLE, Trenn.—It is stated that an incandes- 
cent plant is to be added to the arc system here, 


Asuton, Dax.—The Ashton Gas and Fuel Company 
will incorporate. Capital stock, $100,c0e0, The cum- 
pauy will work the natural gas well here. 


Mason, Micu.—The question of establishing an 
electric-light plant is again being agitated here. 


West Newron, Pa.—A new gas company has been 
organized here and will establish works at once. 


OranGE, Mass.—It is reportea that this place has 
appropriated $1,500 for an electric-lighting system. 


Broox.iyn, N. ¥.—Another application has beer 
mads to the Aldermen by the Edison Electric Ilumi- 
nating Company to lay its conduits and wires in the 
streets. It wasreferred tothe Lamps and Gas Com- 

“mittee. 


THe Georgia Portable Water-Gas Company, Atlanta 
Ga. Capital, $20,000. W.S. Crane, and others, in- 
corporators. 


RocuEesTerR, Minn.—The Rochester Light and Fuel 
Company has been incorporated; capital stock, $100,- 
ooo; incorporators, F. F. Walker, of Dubuque, Iowa: 
Thomas Hennessey and William O’ Mulcahy, of Grand 
Forks, Dak. 


RICHMOND, Va.—The Virgima Electric Light and 
Power Co.,of this city, will put in an additional 
dynamo, 


DavENrorT, Ky.—The People’s Light Company has 
been incorporated here, 


Kay West, Fra.—This place is to be lighted by 
electricity. 


BIDS OPENED. 


GRAND Rapips, Micu.—The following bids for pump 
for water department were received by Board of Public 
Works, March 17: Eagle Iron Works, Detroit, Mich. 
$5.584.15; Butterworth & Lowe, Grand Rapids, $8.- 
447, Adolph Lestelt, Grand Rapids, $0.85. The con- 
tract was awarded to the Eagle Iron Works. 


Minneapouis, Minn.—Bids for the substructtre of 
the $40,000 Lyndale Avenue Bridge have been opened 
as follows: Baxter & Sons, $6,708.07; Minnesota Stone 
mate $6.'85.653 M. Daley prenee George Mc- 

ullen, $6,596.10; Kin obin ,870. 34: , 
& Co., $6,504.22. . ease ahs DeuElas 

Bids on the superstructure were; Canton Wrought- 
Iron Bridge Company, $20,635; Canton Wrought- Iron 
Bridge Company, $19,518; King Brndge Company 
Cleveland, $20,393; A. G. Bayne & Co., $24,056; 
Scheffler Bridge Company, Milwaukee $23,970.24: 
Kansas City Bridge Company, $23,750; Smith Bridge 
Company, Toledo, $21,000; Jones Bridge Company 
Chicago, $21,536.73. . 


MILWAUKEE, Wis.—The following bids for furnish- 
ing a water-gate for the Milwaukee River flushing 
tunnel were opened March 16: b.dward P. Allis & Co, 
$1,625; Gardiner Campbell & Son, $1,450. ; 


Corumsta, O.—The following bids for brick and 
cement were opened by the State House Commission 
March 16: Cement, per barre|— Fleming & Devereaux. 
Charleston, $1.68; C. O. Brown & Bro., Columbia. 
$1.78; Lorick & Lowrance, Columbia, $1.55; J. M. 
Mayhew, Columbia, $2. Brick, per t,000—G, A. Guig- 
nard, Lexington, §1o, delivered by April rs: T. W. 
Stanland, Summerville, $10. The contract for fur- 
nishing the cement was awarded to Lorick & Lowrance 
and the brick contract to T. W. Stanland. " 


New York City.—The following was the only bid 
submitted for furnishing a steam-elevator at the Char- 
ity Hospital, at Blackwell’s Island, opened March 16 
by the Department of Charities and Correction: Jos- 
eph Moore, New York, $2,825. 


MINNEAPOLIS, Minn.—The Committee on Roads and 
Bridges has awarded the contract for the superstruc- 
ture of the new bridge over the railroad tracks on Lyn- 
dale Avenue to the Canton Wrought Iron Bridge Co. 
at $19,515. The substructure work was awarded to the 
Minnesota Stone Co. at $6,199.75. 
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ment of Docks, March 13, as follows: For turnishing 
856 pieces of gramite for bulkhead or river wall, con- 
sisting of agr headers and 465 stretchers, containing 
about 18,300 cubic feetin all, ‘he b ds were: Guidet 
& Co., $1.45 per cubic foot; J. Goss, Jr., $1.03 per 
cubic toor. 


St. Lovis, Mo.—The following b.ds were opened by 
Henry Flad, President of the Hoard of Public Im- 
provements, March 13; 

For furnishing 670 tons of 36-inch cast iron waste- 
pipe, A, B. and C—Addyston Pipe and Steel Co., $19,- 

30; Dennis Long & Co., $1y,262.50; Shickle, Harrison 
& Howard Iron Co., $17,051.50; R. D. Wood & Co., 
$20.066. 50. 

For 45 tons of special castings—Addvston Pipe and 
Steel Co., $2,623; Dennis Long & Co., $2,555; St. 
Louis Iron and Machine Co., $~.380; Schickle. Harri- 
he & Howard Iron Co., $2,026.50; R. D. Wuod & Co., 

2,065. 

For one 36-inch check-valve—St. Lours Iron and 

Machine Works, $1,038.90; Fulton lron Works, $1,245. 


BurraLo.N.Y.—The following bids for pipe, valves, 
pavi..g. and other materials were opened March 20 by 
the Water Commissioners: 

Cast-iron p:pe and special castings: Ponaldson & 
Duncan, Lake Shore Foundry, Detrcit Prpe and foun- 
dry Co., Addyston Pipe ano Steel Co., Shickle, Har- 
rison & Howard Iron Co, St. T.ouis, Mo., submitted 
bids whch were declared informal as they furnished 
no bonds; Warner, Wood & Co., 4 inch. $30.95, 6 irch, 
$30.95; Mellert Foundry and Machine Co., Phillips- 
burg, Pa.,4 inch, $25.40, 61nch, $28.60, 10 1nch, $28.40, 
16 inch, $28.20, 20 inch, $28.20; KR. D. Wood & Co., 
Philadelphia, Pa., 4 inch, $29, 6 inch, $28.20, 10 inch, 
$27.80, 16 itch, $27.90, 20 inch, $27, stipulating to put 
on board cars at Buffalo; Buffalo pat \eun Pipe Co., 
$28.50 for all siz's, st‘pulating to deliver on streets 
where wanted. In consideration of the cost of trans- 
portation from cars, estimated at $1 per ton, the bid 
of the Buffalo Company was accepted. 

Valves: I. S Carson & Co., epee as Pa., in- 
formal; Eddy Valve Co , Watertord, N. Y.. 4 inch $8, 
6 inch, $13.50, 10 inch, $27, 16 inch, $67, 20 inch, 
$110, 26 inch, $550, 24 1nch, $180; the T.udlow 
Valve Manufacturing Co., Troy, 4 inch, $7.65: 6 inch, 
$12.75; 10 inch, $26.90; 15 inch, $69, 20 'nch, $110, 26 
fach, $cco. aq inch, $174; the Whittier Machine Co., 
Boston, informal. The contract was awarded to the 
Ludlow Co. ; 

Corporation taps—Fries & Co., Ruffalo, % inch, €oc.; 
32 inch, 7oc.; % inch, $1: 1 inch, $1.+8. Hardwicke & 
Ware, 16 inch, 48c.; $6 ioch, 65c.; % inch, gsc.; x 
inch, $1.50. Collignon & Grimard. 14 inch, 45¢.: % 
inch, 7oc.; ¥ inch, $1.1¢; r inch, $1.30. The contract 
for valvesand service boxes was awarded to Bingham 
& Taylor Beffalo. 

Hydrants—R. D. Wood & Co., Philadelphia, $47 on 
cais; Buffalo Forge Co., $33 delivered: Howard ion 
Works, $31.50 delivercd; Ludlow Valve Manufaccur- 
ing Co., $35.34 on cars. Contract awarded to the 
Howard Iron Works. 

For tile the contract was divided betweenthe Buffalo 
Sewer Pipe Company and John Lyth & Sons at ss per 
cent. off list prices. 


Torxvo, O.—The following bids for furnishing a 
new pumping-engine and also for the purchase of the 
two Worthington engines now tn use were opened by 
the Water-Works Trustees March 15: Holly Manu- 
facturing Co., rotary horizontal, $49,500; w:ll allow 
$7.s00 tor Worthington pumps; also, another engine, - 
$42,000; allowance for Worthington engines, $7,500; 
also. triple expansion, $55,000; allowance, $7,500. 

George S. Blake Manufacturing Co.: Direct action 
horizontal engine, $34.975; no bid for old engines. 

Henry R, Worthington : Direct horizontal, $43,600; 
allowance, $2,000; also, direct vertical engine, $49,750; 
allowance, $2,000. 

Knowles Steam-Pump Co., direct horizontal ,$45,000; 
allowance for Worthington engines, $10,300. 

The board took no action on these bids. 


New York Ciry.—The following bids for ‘removing 
the old pier and dumping-board and for building a 
new wooden pier at the foot of Forty sixth Street, 
East River, and for repasring the crib bulkhead there- 
at, were opened by the Department of Docks March 
16: John W., Flaherty, $18.548; Toseph Waish, $19,- 
816; John D. Wash, $17,874; O'Connell & Coffey, 
$17,752.50; J. H. Staats, $8 0. 


Kavtamazoo, Micu.—The following bids for iron™ 
superstructure for bridge over the Kalamazoo Rive 
were received by Cnauncey Strong, City Cierk, March 
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Wrought Iron Bridge Co., Canton, O., $14.100; Pitts- 
burg Bridge Co., Pittsburg, Pa., $14,<00; Massillon 
Br.dge Co., Massillon, O., $14,600; Smith Bridge Co., 
Toledo, O., $14,590; King Iroa Bridge Co., Cleveland, 
O., $14,640; P. &. Lane, Chicago, Ill., $14,800; Penn 
Bridge Co., Beaver Falls, Pa., $14,875; Mt. Vernon 
Bridge Co., Mt. Vernon, ©., $14,925; Columbus Bridge 
Co., Colurnbus O., $14,998. Milwaukee Bridge and Iroa 
Works, Milwaukee, Wis., $15,000; Iudiana Bridge Uo., 
Muncie, Ind., $t5,300; Variety lron Works Co., Plan 
** A,” $15,600; Plan ** B,”’ $15,825. 


Ussana, O.—No bids were received by Obed Horrs 
City Clerk, for lizhting the public streets, etc., up to 
March 17, the date advertised for opening. 


GOVERNMENT WORK. 


Lexincton, Ky.—The folowing bids for labor and 
plumbing and gas-fitting in the post-office were opened 
March 14 by the Pepe vk Architect of the Treas- 
ury Department: cElhine & Moleney, $4,851; I-ex- 
ington Plumbing Co., $2,981.90; Crook, Homer & Co., 


$2,295. 


St. Joseru#, Mo.—The following bids for taking 
down and rebut ding certain work on the post office 
were opened March rg by the Supervising Architect of 
the Treasury Department. 

McCarthy & Baldwin, $37.529; Pfeiffer, Stone & Co., 
$39,685; Rice & Bassett, $37,434. 


Co.tumsus, O.—The following bids for labor and 
material for painting the walls, ceilings, and iron stairs 
of the Court- House were opened, March 13, by the 
Supervising Architecc of the Treasury Pepartiment. 
The bids for doing the work accordi1g t» specifications 
were as follows: Fisher & Jenson, $4.555; O. J. 
Kover & Son, $2,248; Rohleitter & Woolfle, $4.179.82. 
For doing the work with three coats of paint of the 
sane shade, Fisher & Jenson. $2.384; O. J. Kover & 
Son, $1.975; Rohlieitter & Woolfic. $2.249.19; Lewis 
Fink, $:,739.50. Fisher & Jenson also submitted the 
following bids: for doing the work with three Coats, 
the same shade, ornamental, $2,985; with three coats 
of paint, same shade, distemper colors, $2,822. 
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New York Ci:y.—Bids were opened by the Depart- New Axpsany, N. Y.—The following bids for inter- 


ior finish, including furring, lathirg, plastering, 1oin- 
ing, wood floors and stairs, marble work, glass, hard- 
ware, painting and polishing for the court hcuse were 
opened March 19 by the Sup-rvising Architect of the 
Treasury Depaitment; Hoover & Christian, Chicago, 
H1., $18,373: acd:tional floor, per sauare foot. 8 cents: 
additional for oak P.O. screen and stairs, $:€8: Mc- 
Carty & Baldwin, Washington, D. C., $18,710; addi- 
tronal floor, per square foot, 12 cents; oak, $700: James 
H. Coster, Baltimore, Md., $24.020; additional fl“or, 
10 cents; oak, $1 500; Davidson & Son, Chicago. IIL, 
$25.436; additional floor, 14 cents; oak, $400: J Wleé 
F.G. Robinson, Cincinnatt, O., $21,299; additional 
floor, 5 cents; oak, ; Jungclaus & Schumacher, 
Indianapoiis, Ind., $19 £83; additional floor, 6 cents; 
oak, $400; Geo. W. Corbett, Washington, D. C.. $19,- 
300; floor, g cents; lohn Mitche!l, Louisville, Ky., $18.- 
835; deduct $200 if cypress is used; additioral floor, 
12 cents; oak, $20c; Robert Mitchell Furring Co., 
Cincinnati, O., $25,781.45; additional floor, 12'4 cents: 
oak, $960. 


Ba: timorkg, Mp.—The following bids for extra 
marble t‘ling, wainscoting aud door sills, under origi 
nal specifications, dated September 8. 1&&6, were 
opened March 16 by the Supervising Architect of the 
Treasury Departmeut: Fishbach Fros., Baltimore, 
Md.. $4,833.67; Davidson & Sons, Chicago, lil., $s,- 
233-12; ¥ W. Smith, $4,244: Riddle & Williams, Bal- 
timore, Md., $3,300; Sherman & Flavin, Chicago, 


$5,980. 
NEW CORPORATIONS. 


Tue Des Moines and Kansas City Railway Com- 
pany: Des Moines, lowa, Carital, $10,cco,000. R. F. 
tlson, and others, incorporstors. 


THE Central Metropolitan Subway Company, Chi- 
cago, Ill. Cazitai, $100,000. A. C. Schmeitz, aod 
others, incorporators. 


MISCELLANEOUS. 


New York City.—The committee of the Board of 
A‘dermen, to which was referred the resolution com- 
pelling owners of property on the Harlem waterfront 
to fillin their lands, has reported against the passage 
of the ordinance, affirming that it would work injustice 
to individuals. It reported at the same time tn favor 
of requesting Congress to appropnate at once the sum 
of $2,30n.0ce for the com pletion of the iwprovement of 
Harlem River ard Spuyten Duyvil Creek in accord- 
ance with the plans already approved by tbe War De- 
partment. 


Reipsvitte, N.C.—The people of this place will hold 
anelection April roto settle the quest:on of bonding 
the village in the sum of $75,000 for public im prove- 
ments, 


Roanoke, Va.—Itis reported that this city has voted 
to issue bonds in the sumof $60.000 to erect school 
buildings, coustruct sewers and make otber 1m proves 
ments. 


MinrRapo.is.—The following 1s a list of the large? 
build¢ngs now under corstruct:on or soon to be bezuD 
in this city: Court House, $1.150,000; Guarantee Loan 
and Trust Co., $<vo,oce; Donaldson’s bu-Iding, $150, 
ovo; Brackett bu Iding, $15c.0co; Bank of Commerce 
$200,0c0; Collom block, $15c,coo; Wright building: 
$130,000; Lumber Exchar ge. $2c0o,«0; Globe build- 
ing, $150,000; Normonia Hall, $c0,oco; Minneapolis 
pumpitg-siation, $214,000; Crowell butlding, $35,000; 
Anderson building, $18,000; Dahl building. $20,0co: 
Spectator building. $15.0co; Meyer tenemerts,$75,000: 
Blo: mington Avenue Church, $45.000; William Berg 
building, $15.000; J. F, Collom bu-iding. $2c oco:Web- 
ster & Host, $22,0c0; C. S. Brackett & Co., $t0,0° 0; J. 
W. Shadewell, $10,000; J. F. Record, $10,000; A. B. 
Latham, $10,000; total, $3.339.000. 


PROPOSALS. 


(Continued from page viii.) 











TRON BRIDGE SUPERSTRUCTURE.— Pro- 
posals are wanted at Indianapol.s, Ind., unt‘] April 12, 
for iron superstructure tor bridge over the Woaite 
River, near North (ndianapolis; superstructure to be 
in two spans of 130 feet each in the clear, with an 18- 
foot clear rcadway; total length of the bridge from 
face to tace of the abutments to be 355 feet. bidders 
to furnish their own plans acd spec'fhcations there‘or, 
and complete strain sheet to accompany each plan. 
Address Thomas Taggart, Auditor, Marion County 
Comm:ssioners, as above, 


SIDEWATI.KS.—Proposals are wanted at St. Paul, 
Minn., until Maich ao. for -onstructing sidewalks in 
certain streets. Address W. F. Erwin, Clerk Board 
of Public Works. 


BUILDING ADDITION.-— Proposals are wanted 
at New York City, until March 31, tor building addi- 
tions to pavilions, B.C and VD, and dinnig room and 
kitchen A, at Central Islip. L. 1. Address the De- 
partment of Charities and Corrections, No. 66 Third 
Avenue, as above. 


WATER SUPPLY.—Proposals are wanted at Jer 
sey City, N. )., untu! Apri! 2, for furnishing a pure and 
wholesome supply of water to Jersey City, proposals to 
be based on their own specifications. Address Martin 
Finck, C.erk, Board of Public Works, 


STREET LIGHTING.—Propcsals are wanted at 
Newport, R.I., until April 2, for light.ng the public 
streets, etc., witn electricity, gas or raphtha. Address 
William UO. Greene, Chairman, Committee on Street 
Lights. 


DREDGING.—Proposals are wanted at Philadel- 
phia, Fa.. unt:] Apr-! 2, for dredging duck on the Dela- 
ware and Schuylkill Rivers, not belonging to the city, 
into which city sewers empty. Address George A. 
Cotton, President Board of Wardeus. 


FLAGGING.—Proposals are wanted at Brooklyn, 
N. Y., until April 2, for flagging certaio streets, Ad- 
dress John #. Adains, Commissioner of the Depart- 
ment of City Works, 


BRIDGFS.— Proposals are wanted at Atchison, Kan., 
until April ot, for repairing three ton bridges. Ad- 
dress Fred. Giddings, County Engineer. 


STFAM-HEATING.—Proposals are wanted at St. 
Joseph, Mo., until May 14, tor a system of heating 
the County Court House with st-am, hot water, or hot 
air. Address the County Court of Buchanan County, 
as above. 
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VENTILATING GRATES.—Proposals are wanted 
at St. Paul, Minn , unt:l May 1, for about go ventilat- 
ing grates forthe Ramsey CountyCourt House. Address 
M. F. Kain, Secretary Ccurt House and City Hall 
Special Commissioners, as above. 


LIFE-SAVING STATION.—Propxsals are wanted 
at Washington, D C., until March 28, for the construc- 
tion of a life-saving stat.on on Napcague Beach, about 
five miles east of Amagansett, L. i Address §S, J. 
Kimbali, General Superintendent, U. S. Life-Saving 
Service, as above. 


BUILDING. — Proposals are wanted at Far.bault, 
Minn., unti! April 9, for constructing a new building 
for the Feeble- Minded Department of the Minnesota 
Inst'tute for Defe ct’ves according to plans and Sp.cifi- 
cations. Address H. E. Barron, Superintendent of 
Construction, as above, 


ELEVA TORS.—Propnsals are wanted at St. Paul, 
Mion., until May 1, for furnishing, etc., two elevators 
forthe Ramscy County Court-House ana City Hall. 
Address M. F. Kain, Secretary Court-House and City 
Hall Special Commissionets, as above, 


IRON TRESTLE WORK.—Proposals are wanted 
at Los Angeles. Cal.. until April 3, for the coastruc- 
tion of 8co feet ut iron-trestle work. &ddress John H. 
Quinton, Chief Engineer, San Gabriel Valley Rapid 
aos Railroad Co., Nos. 55 and 57 Baker block, as 
above, 


IRON BRINDGFS.—Proposals are wanted at Los 
Angeles, Cal.. until April 3, for the construction of 
three iron bridges. Address John H. Quinton, Chief 
Engineer, San Gabrie! Valley Rapid Transit Railway 
Co., 56 and s7 Baker Block, as above. 


ELECTRIC LIGHTING.—Proposals are wanted 
at St. Joseph, Mo., until May «4. for a system of in- 
candescent lighting, etvine 200 lamps of r6-candle 
power each; alsoa high speed engine, boiler, heater, 
feed pump and fixtures complete. Address the County 
Court of Suchanan County, as above, 





WATER-WORKS. — Proposals are wanted at 
Greensburvy, Ind., until April 18, for the construct‘on 
of a water-works system utder a franchise to be 
granted by the city, Address Mayor A. S. Creath. 


STONE ABUTMENTS.—Proposals are wanted at 
Minneapolis, Minn., until March 28, for build:ng stone 
abutments for the proposed bridge over Bassett's 
Creek. Address Andrew Rinker, City Engineer. 


RESERVOIRS .— Proposals are wanted at Albany, 
N. Y., until March 29, for building the reservoirs at 
Tivols Lake, Patroon’s Creek and Sand Creek, and for 
lay'ng the distributing and connecting Pipe lines, 
Address the Sccretary of the Special Water Commis- 
sion, 25 North Pearl street, Room 18, as above. 


RUIT.DINGS.— Proposals for the erection of certain 
buildings for the Ohio Suiciers’ arid Sa:lors’ Home 
will be received at the office of the Koard of Trustees 
of the said Home. in Sandusky, O., until] April ao. 
Address R. B. Brown, Secretary, 


SCHOOL.— Proposals are wanted at Duluth, Minn., 
until April 6. for the erection of a brick school. Ad- 
dress George Kupley, Clerk Board of Education. 


BUILDING 'IFR.—Proposals are wanted at New 
York City until March 28, forestimates for removing all 
that pait of the old pier at the foot of Fifty-first Street, 
North River, which lies westerly of a line 50 feet west 
of the new bulkhead-line, and preparicg for and bu Id- 
ae a new wooden pier. Address the Department of 

ocks. 


COU RT-HOUSE.—Prorosals are wanted at Ellis- 
ville, Miss,, until April 2, for the construction of a 
court house. Address the Board of Supervisors, 


TRAP BLOCK AND GRANITE PAVING.— 
Proposals are wanted at New York City, until March 
28, for pavirg w'tn trap blcck and granite. Address 
the Department of Public Works. 


WATER-WORKS.— Proposals are wanted at Dal- 
ton. Ga., until about April 16, for the construction of 
a complete system of water-works, according to speci- 
fications. Address John Biack of the Water Com- 
mittee. 


SEWER PIPE, ETC.—Proposals are wanted at 
Louisville, Ky., until Avril 2, for sewer pipe, plumbing, 
and water servic~-, including pumps, for che West Ten- 
nessee Hospital at Bolivar. Address McDonald Eros , 
as above. 


RAILROAD.—Proposals are wanted at Decatur, 
Ala., no date specified, for constructing, etc., a street 
railway, in which the following labor. etc., is included: 
Fxcavating, etc., 3,900 cubic yares of dirt. For 6,000 
sawed oak ties,72 tons of 16-pound steel ratl, 5 000 
pounds spikes, 1,000 pourds splice bars, also laying 
track and surfaciny., Address W. EF. Fcrest, Decatur, 
ond Moulton Heights Street Railway Company,as 
above. 


BRIDGE FOUN DATIONS,.— Proposals are wanted 
at Indianapolis, Ind..urtid April 1a, for excavat'ons, 
timter tor the foundations of the pier and abutments 
and masunry of the pierand abutments for a bridge 
over White River, near North Indianapolis. Adres 
Thomas Tagiart, Auditor, Commissioner of Marion 
County, as above. 


BUILDING.—Proposals are wanted at St. Cloud, 
Minn., until April 3, for erecting the Minnesosa State 
Reformatory. Address D E. Myers, Superintendent 
of the Reformatory. 


PAVING, ETC.--Proposals are wanted at Ports- 
mouth, Va.. until March 29. for 1 200,000 paving 
bricks, 22,000. lineal feet curbing, 38.000 lineal feet 
gutter stone, 4 ooo feet flagstone, 1,004 feet 12-inch 
vitrified drain pipe with rings, 1,140 teet 24-1nch vitri- 
fied drain pipe with rings, etc. Address John H. 
Hume, as above. 


VAULT D©ORS.—Proposals are wanted at St. 
Paul, Minn.. until Mav x, for furnishing about thirty- 
two vault deors and window shutters for the Ramsey 
County Court House. Address M, F. Kain, Secretary 
Court and City Hall Special Commossioners, as above. 


FIRE HOSF.— Proposals are wanted at 'filwaukee, 
Wis., until April 2. for s.ooo feet of hose for the Fire 
Department. Address the City Clerk. 


Marcy 7 


Butlding I ntellizeny 


We solicit from each and every one of our 
mation relating to projected buildings to thes 
cality, and should be glad to receive on.” 
clippings and other items of interest, mae 

ABBREVIATIONS.—5 4, brown stone: br, back: 2 
brick store ; 4s dwelt, brown-stone dwelln:. 
house, apa’? uent-bouse: fen, tenement: _ wv 
9. owner; a, architect; 4, builder; /y, frame. 


NEW YORK. 
N s s2d st, 75 w oth av, br stables: cost 
Peter Stewart; a, Audrew Spence. » Hite 
E s Morris av, 226 n 139th st, 4 br tenes. 
all; o, Jos Hewhitt; a, A B Ogden & Son ne 
553 F. 135th st, br ten; cost, $12,030; 0, Edward be. 
gins; a, John B Snook & Sons. mee 
s and 7 Broadway, br office; cost, 19,000 9, § 
Meyer; a, Samuel T McKewn. woes, 
Secor razst_st_ and 7th av, 4 br flats: cog, $>-» 
all; o Henry T McGuckin; a, Joho H Friend. 
76 W ra4th st, br flats; cost, $24,000; 0, Wmarg Ss 
Young; a. Geo W Hughes. © or 
N 8 ra2d st, roo e College av, 4 fr dws: cost, $i: 
all; o, Henry G Cooper; a, Robt E Rogers, 
493-95 9th av, a br flats; cost, $36,000 all: 0, Wary: 
McGlynn; a, Jos M Dunno. ? me 
497 oth av, br flats; cost, $10,000; 0 and a, sun, 
above. 
Es Avenue A, cor 83d st, br flats: cost, $19,007: , 
Fred Braender; a, Edward Wenz. 
Es Avenue A, 27 s 83d st, 3 br flats; cost, $4s.0x1/ 
oO and a, same as above. : 
Es Avenue A, 102 8 83d st, br tens; cost, fin. 
oand a, same as above. 
N s 107th st, 72. w ist av, be factory: cost, $200; 
John C allen; a, C C Buck. 
N's Grove st, 125 w Bleecker, 3 br flats; cost, {45,0 
all; o, Jas Kyle; a, F ‘1 Camp. 
408 W roth st, br flats; cost, $16,000; 0, Same! 
Havens; a, Ralph S Townsend. 
N sgsthst, 30 € rst av. < br flats; cost, $3702 
o, John Brown; a, Burger & Baylies. 
151 W 81st st, br dw; cost, $20,000: 0, Care L Ks. 
nedy; a, David Burges. 
S wcor reoth st and 4th av, br flat; cost, $25.00 + 
Wm Fernschild & Son. 
E s ist av, nr 73d st, 4 br tens: cost, $88,000 4", 
Jos Butterweider: a, Geo B Pelham. 
N w cor Madison and Pike sts. be dw: coat, ¢s,0. 
o, Katherine Lochman; a, Schneider & Herter. 
Ne cor 8ad st and 3d av, 2 br dw and stores: cx, 
70,000 all: o, F W Mertins; a, Edward Weo:. 
Ss 135th st, 185 w sth av, 4 br dws; cost, $44,004": 
O, Fred R Merrens; a, Fred S Barus. 
N s 78th st, 144 w Avenue A, br ten; cost, $15 202 
Thos Ritey; a, R M Hunt. 
170 Rivington st, br flat with stores; cost, tx. :. 
Fay & Stacom; a, Rentz & Lange. 
N ¢ sad st, 75 w roth av, 2 br flats; cost, $50,002. 
o, Elsworth L Striker; a, G B Pelham. 
S s 83d st, 123 ¢ Avenue A, 6 br and bs flats: :+. 
$16,000 each; o, Thomas Smith; a, A B Ogden tS. 
S s 93d st, 85 w rst av, br flat; cost, $17,000; 0, Hir] 
Muldoon; a, G B Pelham. 
S w cor 93d st and rst av, 4 br flats; cost, §89.2%!" 
(New York buildings continued on page 3¥). 


BROOKLYN. 

Ss Ellery st. 100 w Marcy av, 3 fr dws; cox, § 
500 all; o, Geo Straub; a, David Acber& Son. 

W s Tompkins av, near Park av, fr dw; cast, $7.07 
o, Lewis Carrow; a, same as above. 

Bway and Halsey, brick dw: cost, $10,500; 0, Hes 
Menken; a, Wm Field & Sors. 

435 Bedford av, br dw and store; cost, $10,000. * 
Mrs M T Radford; a, Fred Holmberg. 

4 on Stuyvesant av near Bway, 700 Quiact ie 
Stuyvesant, tz br dws; cost, $50,000 all; 0 and &J=" 
McDicken. , 

N s Grove, 230 e Bway. 4 br dwell; cost, $8,004: 
o, Chas M Kuch; John Platte. 

Secor Van Cott av and North Heory st, a des 
cost, $8,000 all; o, John Reilly; a, 1 D Reyno.ds. 

Ss Jefferson av, 300 w Throop ay, 2 brick des; 
$x4.000 a!!; o, Wm Reynolds; a, same as above. 4 

S wor Bushwick pl and Montrose av, !r ce 
store; cost, $7,000; 0, George Lindsley; a, Th 5" 
hardt. 


MISCELLANEOUS. 
SU. PAUL, MINN.—Dayton av, or Farrinatt mW, 
3-story stone dwell; cost, $25,000; 0, A W hee 
The Clinton Avenue M E Church will er 
$25 coo bldg 


DUBUQUE, IOWA.—The sale of the Jalien 
of this city has been made the purchasers. oo 
D Stout, b E Linehan, and George B Burcs. ee 
consideration wes $70,000. A new hotel costing 
$500,000 wil be built in its stead 


WASHINGTON, D. C.—14ag G st, 4-story tf a 
nt $18,000; 0, CC Glover; a, J H Windus, 
' eo 

en gth st,3 3-story br bidgs; cost, $18.0. 
F ‘Tl Brown; a, N ? a.ler, bu 

26t4 to 2624 L, N W, 2 3-s‘ory br bldgs; cost, 9! 
ooo; o, Ed Godfrey; a, Bingham & Lowe. ; 

317 Pa av, 3-story br bidg; cost, $7,200; 0, J : 
Repetti; a, Owen Donnelly. = 

506 to 524 PD st, 2 astory br bidgs: cost, $15,0°°. 
and a, D B Groff. aie 

1528 P st, 3-story br bidg; cost $11,00% ® 
Brown; a, T F Schnesder. . 

36x permits less than $7,000 1n value. 


i Hag 
hth and Pine, br poms? 
ubaque Water Comper] 


Teader; iy. 


DUBUQUE, IOWA.—Ei 
station; cost, $20,000; 0, 
tof Water 


LITCHFIELD, CONN ,—Arcbiteet Hill, of 
bury, has furnished plans fora court- 


erected here. 
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NEW YORK, MARCH a1, 1888. 


LONDON, APRIL 14, 1888. 
THE MASSACHUSETTS INVESTIGA- 
TIONS ON WATER-SUPPLY. 

WE have several times called attention to the 
systematic investigations upon water-supplies 
and upon methods of dealing with town sewage 
to prevent pollution of streams which are being 
carried on under the direction of the State Board 
ot Health of Massachusetts. The report which 
has just been issued by this board, under date of 
January, 1888, upon water-supply and sewerage, 
confirms the opinion we have expressed that this 
work will probably be of great interest and prac- 
tical value. The second part of this report is 
that which gives the results of the examinations 
of the waters of the ‘Taunton, Charles, Black- 
stone and Merrimack Rivers, for each of which 
tables are given showing for seven months the 
results of systematic analyses of 1,509 samples of 
their waters, together with studies of the physi- 
cal peculiarities of and of the animal and vege- 
table organisms present in them. 

The board is very properly cautious in draw- 
ing conclusions from these tables, remarking 
that they cover only part of the year, and that, 
as the past summer was one of unusual rainfall, 
the waters of this period cannot be considered 
as normal. 

The data of the tables relate to color, free 
ammonia, albuminoid ammonia, nitrogen as 
nitrates, turbidity, total solids, loss on ignition, 
fixed solids, and chlorine, and from these it 1s 
easy to trace, on broad lines, the progressive 
pollution of the stream upon which large towns 
are situated, the oxidation of the albuminoid 
ammonia into nitrates, and the effects of dilution 
by large tributaries. The importance of chlorine 
determination as evidence of sewage contamina- 
tion is well shown by these tables. 

The third part of the report relates to the 
purification of sewage by applying it to land, 
and more especially to the results obtained at 
the sewage experimental station at Lawrence. 
At this place a large number of experiments on 
the filtration of water and of sewage through 
various soils and combinations of soils have 
been made. For this purpose there were used 
ten circular tanks, each six feet deep, sixteen 
feet eight inches in diameter inside, and seven- 
teen feet four inches at the top, sunk in the 
ground and under-drained into a section of a 
flume, where the effluent could be collected and 
examined. ‘These tanks were filled to a depth 
of five feet with various materials—for example, 
in one was placed clean, white sand, in another 
peat, in a third gerden loam, in a fourth clay 
and sand, etc. About two-thirds of am acre of 
filtering grounds were also used for the experi- 
ments upon sewage. 

The results of these are very interesting, but 
cannot be summarized here, and every water 
engineer must consult the original tables. We 
can only say that the fine sand filter showed 
improvement in the filtered water the longer it 
was used. The final results with 1,000 gallons 
of the water supplied to the city of Lawrence 
flowing daily through the tank were complete 
removal of color, reduction of the organic matter 
to four-tenths, of the free ammonia to one-twelfth, 
of the albuminoid ammonia to one-sixth, and of 
the nitrates to three-quarters of the amounts in 
the applied water, while the chlorine remained 
unchanged. 

This tank also gave a clear, colorless effluent 
with sewage applied at the rate of from 136 to 
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272 gallons per day, but the experiment had not 
continued long enough at the date of this re- 
port to permit of any definite conclusions. 

While we think that the board underestimates 
the amount and precision of existing knowledge 
on this subject when they say that ‘at present 
no one can tell in regard to any area that may be 
selected the character of the effluent that will 
result from the application of sewage in large or 
small quantity, nor the effect of our winters, nor 
of long storms upon the efficiency of the bed, 
nor the proper intervals for application,” it is 
nevertheless true that the results of European 
experiments are not wholly applicable to our soils 
and climate; that there is need for careful trial 
and observation upon these points, and that the 
State Board of Health of Massachusetts is act- 
ing with its usual wisdom in attempting to make 
these trials. 

The report of the engineer of the board 
refers mainly to filter-galleries for water-supply, 
and upon this we will comment hereafter. 


— 
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THE COST OF MELTING SNOW. 


AFTER the recent blizzard in New York and 
vicinity, Mayor Hewitt advised the use of steam 
to melt the obstructive snow-drifts, and many 
persons tried it with more or less success, run- 
ning temporary pipes from their boilers into the 
snow-banks or into large boxes into which the 
snow was shovelled. 

The emergency justified even such an expen- 
sive expedient, but lest any one should imagine 
that this method of removing snow should be 
generally adopted, we would remind them that 
to melt a pound of snow or ice takes as much 
heat as would raise the same weight of water 
from the ordinary temperature of 70 degrees to 
the boiling point. 

Removing snow by melting in various ways 
has been frequently proposed, and in Volume 
IV. of this journal an apparatus was described, 
said to have been used in London, in which the 
snow was thrown down the sewer manholes, and 
there melted on iron plates kept hot by gas-jets. 
We then pointed out the impracticability of the 
plan, and Mr. E. S. Philbrick, M. Am. Soc. C. E., 
showed in our columns that to melt by gas 
the snow from a mile of ordinary street after a 
fall equal to three inches of rain, about equal to 
that of the blizzard, would require the consump- 
tion of about 100 tons of gas coal, provided all 
the heat was utilized ; practically, it would take 
a greatdeal more. In another column we reprint 
the portion of Mr. Philbrick’s communication 
referring to the consumption of fuel required. 


A TEST OF SOIL RESISTANCE. 


A NOTE inthe Chronique Industrielle mentions 
some experiments that, though meagre, are inter- 
esting and would be more valuable if accom- 
panied by any data concerning the condition and 
character of the soil. The experiments were 
made in the Champ-de- Mars to obtain the infor- 
mation necessary to proportion the foundations 
about to be built there. On a carefully leveled 
surface were placed four cast bases, each 0.50m. 
(1.64 feet) square, located at the corners of a 
square of 3.5m. (11.48 feet). Upon these bases 
a I’-iron frame was placed and loaded with iron 
bars. Settlement commenced after twelve hours, 
under a load of 64,074 kilos (141,282 pounds). 
The load was then gradually increased until it 
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reached 80,000 kilos (176,376 pounds) and was 
then left for the night. Inthe morning a settle- 
ment of 0.26 to o.29m. (0.85 to 0.95 feet) was 
noted, and the load was increased to 93,400 kilos 
(2°5.947 pounds). The soil was considered 
capable of sustaining 60,000 kilos per square 
metre (12,288 pounds per square foot). 

It would be well if similar experiments were 
made on the resistance of all soils on which it is 
proposed to place important buildings and the 
foundations designed in accordance with the 
results. 

A record of such experiments and the settle- 
ment observed in the buildings after erection 
would soon become avery valuable guide in pro- 
portioning foundations about which there is 
usually an amount of guesswork that wouid not 
be tolerated in any other though much less im- 
portant part of the structure, and that is certainly 
not creditable to engineering science or skill. 


CHARLES LATIMER. 


-\LL who knew him will learn with sorrow that Charles 
T.atimer died Sunday, the 25th inst., at his home in Cleve- 
land, of apoplexy. 

Mr. Latimer was a graduate of the U.S. Naval Acad- 
emy at Annapolis, and was connected with the navy for 
thirteen years. In 1854 he entered an engineering party 
on the Mobile and Ohio Railroad, and was connected with 
that road till the outbreak of the war, during a part of 
which he was an engineer in the military service, returning 
to the Mobile and Ohio at the close of the war. After 
some experience on various roads he entered the service 
of the Atlantic and Great Western—now the New York, 
Pennsylvania and Ohio Railroad—in 1874, with which, as 
chief and consulting engineer, he was connected till the 
timme of his death. 

As the chief engineer of ‘‘a finished road,” which dur- 
in g pearly all his connection with it was virtually bank- 
ru pt, Mr. Latimer had to struggle with a heavy trafhc over 
ax unballasted road, which at times could not even 
afford a fair complement of track hands; but he had 
s@ thoroughly imbued his men with the re/igion of track 
Sta pervision that it is related that on the occasion of a re- 
daaction of both force and pay the men voluntarily worked 
ow erhours to keep the track in good repair. 

Mr. Latimer brought to all problems great industry and 
a rare degree of religious enthusiasm. Fle believed he 
peassessed the power of locating underground-water by the 
ai dc of a forked witch-hazel stick, and, it is said, was uni- 
foormly successful in his attempt to do so. 

In addition to his conviction of the inconvenience of the 
metric units in practical use, and of the absurdity of 
f= mglish-speaking people, who expect their language to 
deqminate the earth, adopting the measures of what he 
c@ nsidered a decreasing and non-mechanical people, he had 
affirm conviction that the English inch was derived from 
and virtually identical with the unit of measurement em- 
pI oyed in the construction of the great pyramid, to which 
h & ascribed a Divine origin, associating at the same time 

‘he infidelity of the French revolution with the metric 
. Stem of measures, 

Mr. Latimer was elected a member of the American 
fey ity of Civil Engineers in 1876, and was one of the 

&a nders and for some time president of the International 
¥ 2S titute for the Preservation of Weights and Measures. 

E Ye was sixty-one years of age at his death. 
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THE COST OF MELTING SNOW. 


WHE following is a portion of a communication dated 
AK YOoril 1, 1681, and received from Mr. E. S. Philbrick, 
“AL oem. Am. Soc. C. E., which we have referred to edito- 
Ti cally. 

After alluding to the various devices for melting snow 

by artificial heat, he goes on to say: 

Their absurdity becomes evident when we look into the 
= cual quantity of heat required, and the amount of fuel 
rp eeded to supply it. In the latitude of Boston, many 
g xiowstorms bring an‘accession of snow equivalent to two 
ofr three inches of rain. If we call it only two inches, the 

uantity falling on a single mile of street sixty feet in 
wwridth, besides what is brought from back yards and slides 
¢xom roofs, would be 3,294,720 pounds, or over 1.600 
rons. It is well known, though perhaps not so well 
zm ppreciated by all your readers, that ice or snow cannot 

e melted without supplying to it 142° of heat, on 
F abrenheit’s scale ; that is to say, as much heat as would 
pe required to raise the same water after the thawing from 


32° to 174°, or within 38° of the boiling point. This 142° 
of heat is absorbed by the water in the process of thawing, 
without any increase of its temperature, for the ice-water 
is just as cold, as shown by the thermometer, as the ice or 
snow itself. The only apparent effect of this accession of 
heat is in the fluid condition of the water, which before 
was solid. 

It was proposed, in the article above referred to, to get 
rid of the snow in the streets by shoveling it into the sewer 
manholes, where it was to be thawed by gas-burners. 
Suppose a force of men and teams to be employed adequate 
to dump the 1,600 tons of snow per mile of streets into the 
manholes, how much gas would be required to thaw it by 
the heat evolved in its combustion ? 

The combustiou of a cubic foot of street ordinary gas 
evolves about 760 heat-units. Although it is not practi- 
cable to utilize in melting the snow nearly all the heat so 
produced, a good deal of which will, in spite of us, escape 
into space, we will, for the sake of the argument, suppose 
it to be all saved and used. The snow from a mile of 
street would then require for its melting at least 
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feet of gas. I will leave it for your readers to determine 
how many gas-burners, consuming four feet per hour each, 
would be needed to deliver and burn this amount within 
such a period as would be considered reasonable for remov- 
ing the snow, and how many manholes of the ordinary 
size and style would be required within the mile to give 
room for these burners. The coal required to produce this 
quantity of gas is easily estimated. Modern gas-works 
turn out about 5,74 feet per pound of coal, so that it woula 
need about 64 tons of coal to thaw in this way the snow 
from a mile of length of street. Possibly the parties who 
devised this system would find themselves, before finishing 
the job, in a similar position to that described by Swift 
where the Lilliputians undertook to provide for the bodily 
wants of their visitor, Captain Gulliver. They would cer- 
tainly find that gas is but a poor substitute for sunshine 
in more ways than one. 


PROPOSAL OF PHILADELPHIA TO BUY GAS. 


BoTH branches of the Philadelphia City Council have 
passed an ordinance authorizing and directing the Mayor 
of the city to advertise for proposals and enter into a con- 
tract for the furnishing by private parties of 3,000,000 
cubic feet of illuminating gas each day. The gas to be 
manufactured at the works of the contractor, and furnished 
at the holders of the city for distribution through the city 
mains without auy additional cost to the city than the con- 
tract bid, which is limited by the ordinance to be not more 
than fifty cents for 1,000 feet. The city to have the right 
to purchase plant and right to manufacture at any future 
period. 

This ordinance is in consequence of the many complaints 
of the bad character of the gas furnished by the city works, 
and which was claimed by the Director of Public Works 
to be owing to the incapacity of the works to produce gas 
sufficient for the demand. 


A PLAN TO UTILIZE NIAGARA'S POWER. 


Mr. WILLIAM GOLDING, a civil engineer of New 
Orleans, proposes the following plan to utilize in the city 
of Buffalo the power stored in the decending waters of the 
Niagara River, which has been estimated to be equal to 
6,000,000 horse-power. 

His plan is to run a tunnel from the Niagara River 
below the Falls to and along beneath the water front of 
Buffalo. This tunnel is to be of suitable inclination and 
dimensions to act as a tail race for any number of turbines 
or other water-motors which may be supplied directly from 
the waters of the lake. 

The available head wou'd be about 200 feet and the 
total length of the tunnel about 23 miles. 


OBJECTION TO WATER-MOTORS IN ST. PAUL. 


SOME water-motors have for some time been in use in 
St. Paul, and, according to the Pioneer Press of that city, 
an effort has been made by certain people for their general 
introduction to operate elevators and other machinery, 
claiming that itis part of the business of the Water De- 
partment to furnish water for motive purposes and trying 
to influence the Chamber of Commerce to support their 
claims. 

Mr. John Caulfield, Secretary of the Water Board, who 
has carefully studied the question, emphatically de- 
clared, when interviewed on the point, that under exist- 
ing circumstances the general introduction of water-motors 
through the city would bedetrimental to the service and 
in some respects dangerous, as the capacity of the water- 
works is not sufficient to supply any great number of mo- 
tors and at the same time maintain the pressure needed 


for efficient fire-service. He referred also to the experi- 
ence of the Water Department of Rochester, N.Y., where, 
after a brief experience with water-motors, it was found 
necessary to prevent any more of them being used, as they 
made too great a draught on the limited water-supply to 
permit adequate service to the city. 


“PURGING” PORTLAND CEMENT. 


THE aqueduct to convey the waters of Vyrnwy Lake to 
Liverpool is a little over sixty-eight miles in length, con- 
sisting mainly of tunnels, through which a supply of 
40,000,000 of gallons per day may be passed without fill- 
ing them. A large part of the aqueduct has been com- 
pleted, and nearly the whole can be finished by the autumn 
of this year. As so much has been heard of Portland 
cement failures during the past year, and as so much 
cement concrete, constructed under remarkably stringent 
supervision, and after searching tests, has been used in the 
Vyrnwy dam, it is worth noting that George F. Deacon, 
the Chief Engineer, is of opinion that these results would 
not occur with thoroughly purged cement. He says that, 
as is well known, fresh Portland cement is unfit for use,. 
on account of the large quantity of uncombined lime it 
contains. If molded in this condition, the lime slakes 
while the cement is setting, and often breaks it up com- 
pletely. To avoid this the cement must be thoroughly 
purged—that is, exposed to the atmosphere for a consider- 
able time. By this means the lime is slaked to a sufficient 
extent to prevent any failure of the work from subsequent 
slaking. This action diminishes as the purging becomes 
more complete; but even in the best Portland cements 
after exposure to the air for an indefinite time, there is 
rarely a diminution, though there is sometimes an increase 
of strength if allowed to stand fifteen or twenty minute, 
between the process of mixing and placing 7” sit. In the 
opinion of the London Engineer it is difficult to ascribe 
any cause for this, except on the hypothesis that even in 
the best purged cement there remain minute points of 
compression, scattered throughout the mass, and produced 
by minute particles of lime which are slaked on the appli- 
cation of water. Whether or not this be the true explan- 
ation, the facts are indisputable, and have an important 
bearing upon many works in concrete. The methods of 
cooling or ‘‘purging’’ cement on the Vyrnwy works are 
new and efficient, and the thermometer is employed from 
time to time to detect anyrise of temperature onthe appli- 
cation of water to the cement. When this is systematically 
done no cement unsafe from the presence of free lime need 
be used. ‘There is no doubt that the demand for a cement 
with high strength, and quick setting, has led manufac- 
turers of Portland cement to over-lime them. Such 
cements are certainly not so safe to use, and it is a question 
whether ultimately they are as strong. The introduction 
of free lime in any quantity into Portland cement mortar 
at once reduces its strength to about that of ordinary 
cements, and highly-limed Portland cements are much 
more subject to what is called *‘ blowing ”’ after setting. 


THE CALCULATION OF BRICK-WORK. 


ORDINARY bricks are about 8 inches in length and, with 
the mortar joint, about half that in width, so that each 
brick on the flat will give a horizontal surface of about 32 
square inches, or 4% bricks will cover a square foot. As 
ordinarily laid there are g courses toevery 24 inches, or 4% 
to the foot. Four anda half courses with 4% bricks to 
the course gives 20% bricks to the cubic foot. Waste, 
cutting, and closer joints wi:l easily require an allowance 
of 21 bricks per cubic foot, which will be found a very 
convenient figure for estimating the number of bricks re- 
quired for a wall of a given size and thickness, as it thus 
becomes unnecessary to find the cubic contents of the wall, 
but merely to multiply its face area or the product of its 
length and height in feet by } of its thickness in inches, 
which, as the thickness is always some multiple of 4 inches, 
is a very simple process. 

For instance, a 20-iach wall 4o feet long by 30 feet high 
has a face area of 1,200 square feet, and as it is 5 times 4 
inches in thickness it will require 5 times 7, or 35 bricks 
per square foot of face, or 42,000 bricks altogether. 
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EXCESS OF MATERIAL IN A WOODEN BRIDGE. 


A STRIKING illustration of the excess of material used 
in many old timber structures, and the utter disregard of 
proportion displayed in their design, is seen in the case of 
a bridge over Black River, at Watertown, N. Y., which 
was built forty or fifty years ago and sustained the con- 
stant and increasing traffic of a large trading and manu- 
facturing town until its recent removal. 

The channel was divided by a centre pier into two 
79-foot openings, over which the bridge was built in 
continuous spans of the Towne truss type, constructed 
throughout of 12-inch yellow pine plank 3% inches thick, 
connected with 2-inch oak pins at every intersection. 
There were six planks in each chord, and two in each of 
the diagonal members, which were three feet six inches 
c. toc. horizontally. There were two trusses fifteen feet 
six inches deep and eighteen feet apart, seated in the usual 
manner on timber sills on the pier and abutment masonry. 

There was a double web system in each truss, and each 
chord was made in three parts of two planks each, the 
centre part being placed between the two web systems, out- 
side of which again came the two other parts. In the 
cross-section, the web members are not shown in section, 
to avoid confusion on so small a scale. ‘There are 8x8-inch 
diagonal braces in the planes of the top and bottom chords, 
and the structure, though unpainted, was covered bya 
roof not shown in the illustrations. — 

An unusually severe flood brought down heavy drift and 
damaged and finally destroyed the centre pier. Fortu- 
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nately the seats on the abutments were ample, and allowed 
the trusses to pull forward enough to correspond to the 
deflection of about eighteen inches, which was all the appar- 
ent injury caused by the loss of the pier. 
alarm was felt, however, by the citizens, who considered 
the structure very dangerous and closed the entrances, 
until reassured by the safe passage of a carriage whose 
driver insisted on crossing. After this the barriers were 
removed and the usual traffic resumed, the double road- 
way being often entirely covered with loaded wagons. 
After a considerable time a trestle bent was placed under 
the centre of the span, and the bridge blocked up on it to 
the old level, and eventually the structure was replaced by 
an iron bridge. 

The trusses contained about 37,000 feet of timber, b. m. 
and together with the rest of the timber, roof, etc., weighed 
about 200,000 pounds. 

Assuming a uniform live load of 75 pounds per square 
foot of floor (which was probably never attained through- 
out), the gross load would be about 390,000 pounds, and 
the maximum chord strain when supported by the centre 
pier would have been 120,000 pounds, if no allowance were 
made for continuity. 

Allowing 1,000 pounds per square inch asa safe working 
strain for timber, this would require a net section of 120 
square inches, while allowing a loss of one-sixth for splices, 
and of one-sixth more for pin-holes, the net chord section 
is 350 square inches, or nearly three times as much as 
necessary. Even with the centre pier gone’and the chord 
strains quadrupled the strain per square inch of net section 
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would be less than 1,400 pounds per square inch, or about 
one-seventh of the breaking strain. 
The strains in the web members are not so readily esti- 





mated and there is more uncertainty as to the value of | 


their attachments, but there is evidently a much greater 
excess of material in them than there is in the chords, 
which, indeed, they must have considerably assisted, for it 
is obvious that the web system alone without any chords 
would much more than support itself. 


No doubt this excessive amount of material was used | 


ignorantly and as a matter of convenience, as ordinarily a 
150-foot span without any centre pier would have been 
built with about the same quantity and arrangement of 


timber, and the bottom chord most likely wastefully spliced, | 


but in any light, the fact that the clumsy old bridge safely 
did quadruple duty is very refreshing in these days when 
so many structures are so slenderly proportioned. 





NEW LONDON SEWER ASSESSMENT DECISION. 


THE important sewerage work recently executed at New 
London, Conn., by the Board of Sewer Commissioners, 
under the immediate charge of their engineer, Mr. W. H. 
Richards, with Mr. Rudolph Hering as Consulting Engi- 
neer, has been the occasion of some litigation on the part 
of those who objected to the assessments levied in connec- 
tion therewith, and the decision just rendered by Chief 
Justice John D. Park and Judge Elisha Carpenter as 
arbitrators, confirming the assessments and vindicating 
the character of the work, will be of interest to our 
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readers, and, we believe, will constitute a valuable prece- 
dent for similar cases in the future. 


Its more important points are as follows : 


The system adopted is excepted to in: several partic- 
ulars. 


First.—The outlet is objected to. At present there is 
but one. The trunk or intercepting sewer already con- 
structed is designed to carry off the sewage from the 
greater portion of thetown. The discharge is into the 
harbor near the centre of thetown. The objection is that 
there should have been several outlets instead of one. If 
the sewage was to be discharged into the water in large 
quantities at or near the shore it might be very objection- 
able. But the plan contemplates a discharge in the 
channel several hundred feet from the dock, where there 
is a strong current which will immediately convey the 
offensive matter into the sound. 

This objection is not well taken. 


Second.—That the plan devised does not provide for 
the drainage of cellars nor the discharge of surface water. 
So far as the latter is concerned it is obvious that if it had 
provided for it the sewer must have been much larger, 
consequently more expensive. But it was unnecessary ; 
the town is on the hillside, so that it is rapidly and 

efficiently drained with little artificial aid. Moreover, this 
objection, so far as it exists, is not peculiar to the appel- 
lants. It is common to all. 

In respect to cellars. They can in nearly all cases be 
easily and properly drained upon the surface. As the 
water is comparatively pure, we see no particular objection 
to that. 

Third—The next objection is that there is not sufficient 
fall, it being for a part of the distance but one foot in 
1,000. 

This question is mainly one of engineering, and we are 
satisfied that all was doue that well could be to obviate the 
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objection. From the evidence before us, after having wit. 
nessed the practical operation of the sewer, we are satished 
that all sewage matter will be easily disposed of and with 
reasonable dispatch unless obstructed from other Causes 

We come now to the specific objections stated in the 
appeal—reasons of appeal: (1.) That after the assessment 
were completed the board did not give reasonable notice 
to the appellants. 


(2.) The second reason of appeal is: ‘' Said board i 
assessing said alleged benefits are governed bya rule estab. 
lished by them of assessing benefits strictly and solely in 
proportion to the width and superficial area of the severa| 
lots fronting said sewer.” 

The rule adopted by the board. with the approval of the 
Common Council, was to assess fifty-cents per foot stree 
frontage, and seven mills per square foot area of land ben. 
efited not extending more than 100 feet from street line 
with certain modifications in corner lots and in very irreg. 
eee shaped lots. Inthe application of this rule no regard 
was had to the relative value of the different lots, nor to 
the value of the buildings or other improvements thereon. 
This, it is claimed, is an unjust and unreasonablerule, and 
therefore an illegal one. 

It must be borne in mind that this is not an ordinary 
tax, which, in theory, is a percentage of what a man has, 
but is a proceeding to recover from proprietors of land 
some portion of the benefits conferred upon such land by 
a public improvement for the purpose of defraying the 
expense of such improvement. It has not been made to 
appear that the benefits conferred, or the costs of con- 
structing the sewer, bear any proportion to the valve of 
land or the value of the improvement thereon. 

The following considerations will aid us in estimating 
approximately the benefits of a public sewer. In the firs 
place we must premise that in a place like New London a 
sewer or a system of sewers is a necessity. Individual 











cannot, either alone or in combinatio: with others, conduct 
their own sewage matter to the harbor or coves. Sanitary 
reasons forbid it. The experiment has been tried by some 
of the appellants and the result 1s an intolerable nuisance. 
Cesspools may be allowed to some extent in the suburbs. 
but they are objectionable, and in the thickly settled por- 
tions of the town are wholly inadmissible. Assuming, then, 
that a sewer is absolutely necessary, and that each ind. 
vidual may choose between the use of a public sewer aud 
constructing a private one, it then becomes a question of 
comparative expense. 

How much will it cost a man to procure a right of wav 
and construct a sewer that will discharge its contents into 
deep water? And how much expense will it be from year 
to yearto keep it in repair? The idea readily suggests 
itself to the mind that there might be a large saving by 
several combining and using one sewer. 

That is undoubtedly so; and every business man would 
at once follow the suggestion to the logical conclusion that 
one sewer or system of sewers for the accommodation of 
all would be cheapest and best for all concerned. Obti- 
ously no one of these appellants could procure sewerage 
facilities for the sum assessed against him to say nothing 
of the expense of repairs from year to year. These sug- 
gestions ought to be sufficient to satisfy every intelligent 
man, not only that a public sewer properly constructed, and 
permanently cared for, is cheaper and better thao any 
other but also that it benefits property to an amount 
largely in excess of the cost. 

The benefit, however, is not in proportion to its beng? 
but is a given sum irrespective of its previous value or 
the value of the improvements thereon added to the real 
worth of the land. It matters not whether the land 1s 10 
proved or unimproved. That is a matter that cannot we 
be taken intoconsideration. A lot is occupied to-day : 
morrow a fire may sweep away the buildings and the oer 
will have no present use for a sewer. A lotis vacant now. 
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but at any time a building may be constructed thereon and 
a sewer become a necessity. In either case the sewer is 
an improvement that adds so much tothe value of the land 
in market. Temporary considerations do not affect the 
value of the land as such and ought not to affect the amount 
of benefits assessed. Moreover, the cost of constructing 
a sewer isnot affected by the use or non-use of the land. 
It costs as much to construct a sewer for vacant land as 
for land covered with buildings. . 

The cost depends in some measure upon its length, and 
its length has some relation to the aggregate of land front- 
ingthereon. The benefit conferred ts largely in proportion 
to the quantity of land as shown by its superficial area. 
On the whole the rule seems to be a just and reasonable 
one; and it is not claimed that it was unfairly or partially 
administered. All in similar circumstances fared alike. 

The third reason of appeal—that the assessments were 
exorbitant—the fourth that the lots were not specially 
benefited, the fifth, that the benefits assessed to the ap- 
pellants were proportionally greater than those assessed 
to others—are not found true. 

The sixth reason of appeal is that the construction of 
the sewer is of no benetit to the appellants. To sustain 
this allegation some of the appellants show that they have 
private sewers into the harbor and coves of the city. In 
Clapp vs, Hartford. the court held that such facilities 
should be considered. That would be conclusive were it 
not forthe fact that the circumstances are materially 
changed. Such private sewers in these cases are nuisances 
and should be abated. As such they are prohibited by the 
statute, and the city has the power to compel every man to 
sewer into the public sewer. To yiving the city such power 
in the case of nuisances there can be no legal or constitu- 
tional objections ; and that too without compensation. If 
the sewers were unobjectionable it would present a different 
question. One of the appellants discharges his sewer into 
the dock ; that is only iess objectionable, still it is pro- 
hibited, and we think properly so. 

One of the appellants complains that there is no fall be- 
tween the bottom of the cui bstone in front of his land and 
the top of the sewer; the difference, however, is so slight 
that the objection is easily obviated in either one of two 
ways, by having a lower discharge into the sewer, or it 
desirable that it should be at the top, the sewaye from the 
closets and sinks can beat a higher level thanthe curbstone, 
in which case the depression under the curbstone will occa- 
sion no inconvenience, but on the contrary will operate as 
a trap. 

Others of the appellants have cesspools. Probably most 
of the inhabitants of the town had some such facilities. 
They are a poor substitute at best for a good sewer ; and 
much inconvenience and more or less danger are to be appre- 
hended from their use ; when it is further considered that 
the board has power by the express provisions of the ninth 
section of the act to compel all persons to connect with the 
sewer, the cesspools become in effect of no consequence. 

One of the appellants is blind, and he claims exemption 
from assessment by the general statute exempting from 
taxation to a certain extent the property of the blind. This 
1s not such a tax as the legislature in providing for exemp- 
tion contemplated. We are constrained, therefore, to 
hold that the assessment is not illeyal on that ground. 


CEMENT MORTARS FOR USE IN PUBLIC 
WORK.* 
No. IT. 


(Continued from page 253.) 
ADHESION OF MORTARS. 


IN the foregoing the subject of the tensile strength, 
tenacity or cohesion of cement mortars has been consid- 
ered, but another equally important quality, namely their 
adhesion to the bricks or stones, which are to be cemented 
together, must also be taken into account. On this par- 
ticular point altogether too much appears to be taken on 
simple faith, since the records of experiments bearing 
directly thereupon is vastly smaller tnan in the case of 
cohesion. It is commonly assumed that after the lapse of 
a moderate time the adhesive and cohesive strength of 
cement mortars are about equal, and that in old work the 
former exceeds the latter. Modern experiments, however, 
fail to establish the truth of this assumption, and indicate 
rather that the adhesion of such mortars to bricks or 
stones is much less than the tensile strength during the 
tirst few months; also that the relation between the 
adhesive and cohesive strengths of both neat cements and 
mixtures with sand are very obscure. It has been found 
that the adhesion of mortars to bricks or stone varies greatly 
among the different kinds of these materials, and particu- 
larly with their porosity ; it also varies with the quality of 
the cement, the character, grain and quantity of the sand, 
the amount of water used in tempering, the amount of 
moisture in the stone or brick, and the age of the mortar, 
Some cements which exhibit high tensile strength, give 
low values for adhesion, and conversely, cements which are 
apparently poor when tested for cohesion, show excellent 
adhesive qualities. Quick-setting cements are usually 
found to give greater adhesive strength than slow-setting 
ones, while in the case ot cohesion the opposite is generally 
true. Under these circumstances, therefore, it is manifest 
that a test, at various stages of age, of the adhesive prop- 
erties of a binding material like cement mortar should be 
regarded as a very important one, in the case of masonry 
structures which must soon after completion be subjected 
to other than compressive strains, and it is to be regretted 

that so comparatively little information respecting such 





*Abstract of a report by the Executive Goard of the City of 
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tests with cements and mortars as made at the present 
time, is available. 

The authorit‘es with reference to the strength of mortars 
usually quoted by the compilers of modern manuals on 
enyineering subjects, can fairly be considered as somewhat 
out of date, as many of them experimented in the early 
part of the present century with limes, mixtures and 
methods of preparation different from those now in com- 
mon use on public work; and hence the measures of 
strength given by these experimenters may reasonably be 
regarded as varying more or less from what is to be ex- 
pected of the binding material used in structures now in 
process of erection. In view of the fact, however, that but 
few others relating to adhesion are accessible, they are 
herewith submitted. 

According to Rondelet, the adhesion of commcn lime 
mortar to stone and brick after one year is greater than its 
cohesion, and after six months it is about 15 pounds per 
square inch for compact limestone, and 33 pounds for 
brick. Plaster of Paris, or gypsum, he rates as having a 
tensile strength of 76 pounds per square inch, and an adhe- 
sion of about §0 pounds, which latter, however, diminiskes 
greatly with age. 

Gen. Pasley gives about 140 pounds per square inch as 
the average adhesion of Portland cement to bricks. Vicat 
takes the adhesion as equal to the tensile strength of the 
cementing material, giving the following values thereof in 
pounds per squareinch, one year after mixture : Good 
hydraulic mortar, 140 pounds ; ordinary hydraulic mortar, 
85 pounds; good common (quicklime) mortar, 51 pounds ; 
inferior common mortar, 21 pounds. 

As M. Vicat states that the best proportions of mixture 
are 2.4 measures of sand to one of quicklime, and 1.8 
measures of sand to one of good hydraulic lime, it may be 
inferred that his tests were made with such mortar. 

For a hydraulic mortar made of equal parts of cement 
and sand, Mallet, in 1829. found an adhesion of about 70 
pounds per square inch when kept in air, and of about gg 
pounds when kept under water, both for considerable 
periods of time. 

In 1832, Mr. J. White made some experiments with 
blocks of brick masonry, using a hydraulic mortar com- 
posed of lime, puzzolana and sand, and found that the 
cohesive strength of the entire mass, after one month, was 
about § pounds per square inch, and after nine months, 
about 8 pounds. 

In 1858, Mr. Robertson, an English engineer, carried 
put a large number of experiments on the adhesion of both 
-cement and common mortar to bricks, and found that in 
ithe case of cement, such adhesion at the end of one week 
after mixture varied from 23 pounds to 15 pounds per 
square inch, according as the cement was quick-setting or 
slow-setting, and after four weeks, from 30 pounds to 59 
pounds per square inch, under the same circumstances. 
With common mortar, well ground and six months after 
mixture, the adhesion was found to range from 40 pourds 
to 15 pounds per square inch, depending upon the quality 
of the brick, the hardest and densest giving the higher 
values, and the softer and more porous varieties the lower 
ones. The inferior results obtained with the soft brick 
are ascribed to the water in the mortar being absorbed by 
the bricks and consequently not being available for the 
process of crystallization. 

A few years later, Gen. Q. A. Gilmore, U.S. A., con- 
ducted an extensive series of tests of limes, cements, and 
mortars, in the course of which the adhesion of cement 
mortar to bricks and granite, after 2g days and 320 days, - 
was determined. Rosendale cement, mixed with various 
proportions of sand, was here used, with the result that 
the adhesion was found to vary with the quantity of sand 
in the mixture, and to be considerbly less than the cohe- 
sive strength of the mortar at the same age. ‘lhe figures 
thus derived are all given in Table No. 2, hereunto ap- 
pended, but it may be remarked that after 29 days, the 
adhesion of mortar made of equal parts of cement and sand 


| was only about 16 pounds per square inch to bricks and 


21 pounds to finely cut granite, and when mixed in the 
proportion of two parts of sand to one part of cement the 
adhesion was only 12 pounds, whereas the tensile strength 
of similarly prepared Rosendale cement mortars, four 
weeks old, will be found to be much greater. ‘l he twenty- 
nine days’ test was made with great care, with mortar of 
the consistency ordinarily used for brick masonry, and the 
bricks having first been properly wetted and afterwards 
moistened every alternate day. In the cases where the 
1ortar was ailowed to set for 320 days, the materials re- 
mained exposed to the air in a room without further atten- 
tion, and upon being torn apart the adhesion to the bricks, 
the cohesion or tenacity of the mortar, and the cohesion of 
the bricks themselves, were all found to beabout the same, 
or about 68 pounds per square inch, when the cement was 


_used neat or pure; further, when equal parts of cement and 


‘sand were used, the cohesion and adhesion were each about 
4o pounds, and when two parts of sand to one part of 
cement were used the cohesion and adhesion fell to 24 
pounds per square inch. 
Many experiments on the adhesion of Portland cement 
mortar to various qualities of brick were also made between 
18602 and 1870, by Mr. John Grant, C. E., for the 
Metropolitan Board of Works, and with particular refer- 
ence to the construction of the large intercepting sewers 
of London. In these tests the cement was used neat, and 
also after being mixed with an equal volume of sand, 
the latter being the proportions used in the work. After 
the mortars had attained an age of twelve months the 
bricks were torn apart and the adhesion was found to range 
from 40 Ibs. to 126 lbs. per square inch with neat cement, 


-and from 29 lbs. to 83 Ibs. per square inch with equal 


parts of sand and cement, depending upon the quality of 
of the bricks and whether the pieces had been kept in air 
or in water. Here again it is found that the adhesion jis 
far less than the tensile strength of similar Portland ce- 
ment mortar of the same age. 

In 1873 a number of tests of the adhesive strength of 
mortars made of Bonn and Perlmoos Portland cements, 
and also of Perlmoos hydraulic lime, all mixed with clean 
and relatively fine river-sand, were made by Prof. Bausch- 
inger, at the Royal Testing Laboratory of Munich. The 
substances cemented together were common bricks, ar- 
ranged in pairs, which were torn apart after from six to 
sixteen weeks. The adhesion ranged from 69 Ibs, to 13 
lbs. per square inch, depending upon the quality of the 
cement and the amount of sand used, and was far less than 
the tensile strength of the mortar of the same age, nor was 
any definite relation found to exist between the two series 
of tests. 

A similar set of experiments with the Bromberg hy- 
draulic lime was carried out in the winter of 1882.3, at the 
Royal Testing Laboratory at Berlin, by Dr. Bohme. The 
mortar was made with standard quartz sand, in vary- 
ing proportions and applied to common bricks, the joints 
being torn apart after one, four, and thirteen weeks re- 
spectively, At the same times the tensile strengths 
of the mortars were separately tested. ‘The results ob- 
tained showed the adhesion to range from 42 Ibs. to 13 Ibs. 
per square inch, according to age and quantity of sand, 
the higher value being obtained after ninety days, with 
neat cement or mortar with equal parts of cement and 
sand, and the lower one after one week, with mortar made 
in the proportions of one part of eement to four parts of 
sand. Further, by comparing the tensile and adhesive 
strengths at the same ages. it was found that the former 
was about ten times greater than the latter at all times 
when the mortar consisted of one part of cement to three 
or four parts of standard sand; also from six to eight 
times greater, both when the cement was used neat and 
when the mortar was mixed with one part of cement to one 
or two parts of the same sand. These results are of great 
interest, inasmuch as they indicate a definite relation be- 
tween the two tests, thus leading to the inference of the 
one from a knowledge of the other. 

Other interesting experiments on the adhesion of cement 
mortars to brick-work were made last year by Prof. War- 
ren, of Sidney University, New South Wales. Portland 
cement and three different qualities of sand were used, 
with results, after seven days, ranging from 117 Ibs. to 
9 Ibs. per square inch, according to the kind and amount 
of sand, and after twenty-eight days, from 146 Ibs. to 14 
Ibs. per square inch. ‘The highest values were almost in- 
variably obtained when crushed sandstone was used in 
making the mortar, and the lowest when river-sand was 
used. The tensile strength tested neat was 607 Ibs. per 
square inch, after seven days, and 740 Ibs. after twenty- 
eight days. 

The most recent experiments on the adhesion of cements 
to a variety of different substances used in the construc- 
tion of public works are those made by Mr. Isaac J. Mann, 
C. E., and submitted in 1883 to the Institution of Civil 
Engineers. Mr, Mann urges that as the principal func- 
tion of cement in masonry structures is to produce adher- 
ence or a binding together of the loose or disconnected 
material, its value should be estimated by its adhesive 
strength, after a certain lapse of time, rather than by its 
cohesion, which latter is always considerably greater. In 
his experiments, however, he uses neat cement only, ap- 
plied in a very thin layer between two blocks of the mate- 
rial to be cemented together. For estimating the relative 
adhesive strengths of different brands of cements, the 
latter, after being properly tempered neat, is placed 
between two small strips of sawed limestune or ground 
plate-glass and allowed to set for specitied periods of time, 
after which the force required to tear them asunder is duly 
measured, The average of a number of tests thus made 
with neat Portland cement on limestone showed an ad- 
hesion of 65 los. per square inch after seven days, and of 
99 Ibs. after twenty-eight days ; the tensile strength of 
briquettes made and tested in the usual manner being about 
430 Ibs. in both cases. For chiselled granite and conimon 
brick, after seven days, the adhesions were 78 lbs. and 19 
Ibs. per square inch respectively. It was also found that 
the roughness or smoothness of the cemented surfaces did 
not affect the adhesive strength as much as had been sup- 
posed, but it varied with the quality of the substances to 
which the cement was applied. The adhesion was better 
to very hard surfaces, such as granite and ground plate- 

lass, than to softer materia] like common bricks. 

With regard to the shearing strength of cement mortar, 
or its resistance to the sliding of one stone or course over 
the one next below, but little in the way of direct experi- 
ments has been published. Rondelet states that for com- 
mon lime mortar, six months old, this shearing strength is 
only about 5 Ibs. per square inch. Boistard’s experiments 
with mortar made in the proportions of two parts of sand 
to one of lime, placed between two blocks of roughly 
dressed limestone and then allowed to dry for 16 days, 
gave a shearing strength ranging from g Ibs. to 15 Ibs. 
per square inch, according as the area of the bed increased 
from sixteen to sixty-four square inches ; with a mortar 
made of one part lime and two parts cement, on the other 
hand, he found, under the same conditions, a shearing 
strength of only about 5 Ibs. per square inch, on the 
average. 

In recent times, elaborate experiments to ascertain the 
shearing strenth of mortar, both in the joints of brick-work 
and separate blocks, have been made by Prof. Bauschinger, 
of Munich. The results are too™numerous for @ verb7! 
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description and they are accordingly given in Table No. 
3, hereunto appended. None of the values obtained are 
very large, ranging after ninety days from 7o lbs. to 7 Ibs. 
per square inch on brick-work with mortar mixed in the 
proportion of three parts of relatively fine river-sand to 
one of cement or lime. The shearing strength of cubes 
of mortar also appears to be considerably greater than that 
of the comparatively thin joints in brick-werk, and to be 
influenced by the quality of the sand. 

As in the case of adhesion, no exact relation between 
the tensile and the shearing strengths of mortar placed in 
brick-work can yet be deduced. owing to the lack of suffi- 
cient data; but on the other hand, the experiments show 
that the shearing strength of blocks or cubes of mortar is 
about twenty per cent. greater than the tensile strength 
under the same circumstances. 

The method of testing cement mortars for their ad- 
hesion to building materials is accordingly one of great 
practical importance, and which should commend itself 
to the favorable notice of those who have the opportunity 
to make such experiments: for while the test of cements 
and mortars for tensile strength is of great service in 
forming estimates of their value, yet it cannot be denied 
that their adhesive properties actually limit and concition 
the cohesive strength of the mass of masonry itself, be- 
cause in any section through or parallel to the courses or 
beds of the brick or stone work, the aggregate area of the 
surfaces affected by the adhesion of the mortar will gen- 
erally be far in excess of that affected by its cohesion. If 
we conceive the stones or bricks removed from a wall 
without disturbing the mortar or binding material, the 
latter will form the sides of a series of cells, more or less 
regular in shape, depending upon the form of the blocks 
conceived to be taken out ; and the strenzth of these sides 
in the structure will differ according as they represent the 
adhesion or the cohesion of the mortar. For example, in 
the case of a vertical wall, whose upper portion is over- 
thrown by a lateral force or pressure of any kind, the fail- 
ure occurs either by rupturing the adhesion in the beds 
and the cohesion of the side joints, or by the rupture of 
the mortar in the beds alone. The latter course, however, 
is improbable, since the cohesion of cement mortars is 
always much greater than their adhesion, as shown in the 
foregoing ; and hence, in estimating the resistance of the 
wall to overturning, it becomes necessary to fix values for 
both the cohesive and adhesive strength of the mortar at 
the time when the structure is first exposed to the action 
of the lateral force or pressure, and also to ascertain the 
relative areas of beds and side joints in the assumed sec- 
tion of rupture. In good brick-work the aggregate area 
of the side joints, in any section parallel to the beds, will 
amount to about one-seventh of the total area of such sec- 
tion; and in stone-work it will vary from about one-third 
to one-eighth, according to the quality of the dressing and 
laying : hence it follows that the adhesive strength of the 
mortar will, in a case like the above, be called into action 
for much the greater portion of the entire sectional area of 
the wall, while its tensile strength will apply only to the 
small remainder. In fresh work, therefore, the strength 
of the cement mortar will govern that of the whole mass. 
and a knowledge of its tensile strength becomes eminently 
useful only as it can be considered a correct index of its 
adhesive strength to the materials which are to be bound 
together. The experiments heretofore made, however, 
indicate that the relation between the cohesion and adhe- 
sion of a cement mortar is still obscure; and until further 
investigations have been carried out in this direction, it 
will become advisable to remain on the safe side by speci- 
fying and using mortars richer in cement, instead of im- 
perilling the durability of the work with mortars containing 
relatively large admixtures of sand. In problems of the 
nature now under consideration, where the data necessary 
to a complete demonstration are indefinite or uncertain, 
and where the efficient supervision of the work during 
construction is of paramount importance, it has always 
been regarded as perfectly legitimate for the engineer to 
adopt such a course and to provide for the greatest possi- 
ble, as well as the greatest probable, stress which may 
reasonably be expected to act upon the masonry ; and 
hence, under such circumstances, the specification of mor- 
tars meagre in cement becomes unjustifiable and of 


doubtful economy. 
(To BE CONTINUED.) 


THE ACTION OF BOSTON WATER ON CER. 
TAIN SORTS OF SERVICE PIPE.* 


ALTHOUGH galvanized pipe is used to a considerable 
extent for distributing soft water, and although the gen- 
eral nature of the action of water upon zinc is known, 
there are very few results of quantitative analysis accessi- 
ble which show the amount of zinc actually taken up by 
the water under the circumstances of ordinary practice. 
We have recently made some experiments in this direc- 
tion. 

The principle on which the so-called ‘‘ galvanizing” 
process rests is that, under ordinary circumstances, zinc 
is slightly electro-positive to iron, and if the two metals in 
intimate contact are simultaneously immersed in water the 
zine will be acted upon rather than the iron, This prin- 
ciple is only partially realized in practice. As long as the 
zinc coating is perfect the iron is protected, but if the zinc 
coating be imperfect, or if it be removed, as it is liable to 
be in coupling pipes together, then the iron is acted upon 


* This paper was prepared by the late William Ripley Nichols, 
member of the Boston Society of Civil Engineers, and L. K. Russell. 
It was read before the society by Prof. L. K. Norton and published 
inthe Journal of the Association of Engineering Socteties. 








as well and compounds of zinc as well as of iron are formed 
and carried fofward with the water, or form a sediment 
which gradually chokes up the pipe. One of us has already 
stated elsewhere, as the result of experience, that it will 
usually be found possible to detect zinc in water which has 
passed through any considerable length of zinced pipe. and 
has expressed the opinion that with most waters which are 
used for water-supply the amount of zinc in suspension— 
generally a hydrocarbonate—and in solution (in whatever 
form) is too inconsiderable to form the basis of a sanitary 
objection to the use of the pipe. 

In our recent experiments we employed a length of about 
thirty-nine feet of half-inch galvanized pipe connected with 
the water service of the building in such a way that the 
water in the pipe could at any time be displaced by fresh 
water without allowing airto enter. Usually for a test an 
amount of water was drawn off equal to or slightly greater 
than the capacity of the pipe. 

The experiments were continued during a period of 
three months. We found zinc in solution and in suspen- 
sion, in not widely varying amounts, whenever water stood 
in the pipes from seven to seventy hours. : 

Water standing several days in the pipe contained no 
greater proportion of zinc in solution, though that in sus- 
pension wes increased, and at the end of the three months 
the quantity of zinc found was only slightly Jess than at 
the beginning. 

The water contained in solution 0.3 to 0.6 parts of zinc 
per 100,000 and in suspension 1.§ to 2 parts per 100,000, 
or 0.3 grain per gallon in solution, and 1.0 grain per gal- 
lon in suspension. No zinc was found in water with the 
regular flow, but when the rate was decreased to about one 
quart per hour, 0.9 parts per 100,000 of zinc in solution 
and suspension was found. 

The inevitable inference to be drawn from these results 
is that the zint coating is slowly but continuously dis- 
solved, and it becomes a quest‘on of interest to consider 
the length of time the coating will last. Some experiments 
on the thickness of the zinc coating and the depth to which 
It penetrates the iron were made. 

Some rods of wrought iron about six inches long were 
carefully centered and turned off by a lathe for about four 
inches of their length. The diameters of these were meas- 
ured with a micrometer screw caliper measuring to one 
one-thousandth of an inch. The rods were now treated 
exactly as iron pipe is galvanized—z. ¢., by dipping the 
iron previously cleaned by immersion in muriatic acid, 
into a bath of melted zinc, with frequent additions of sal- 
ammoniac, the centering being preserved by filling the holes 
with putty, which was afterwards easily dug out. The 
increase in thickness was noted. The rods were turned down 
by this amount, the turnings collected and analyzed for 
zinc and iron, Other turnings followed of varying thick- 
ness which were also analyzed. 

The results are given in the following table. 
measurements show the thickness of 
layers removed : 
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This table shows the increase in thickness due to gal- 
vanizing to be a ring of twoone-thousands of an inch thick 
and that zinc does penetrate slightly into the iron, form- 
ing an alloy. 

It will be seen that at the rate of wear indicated in the 
first series of experiments the coating of zinc would not 
last many months. 

The zinc coating is not an even layer over the whole 
surface, but is thinner in places. This was made evident 
by experiment as follows: On immersing one of the gal- 
vanized rods or a piece of pipe in water, points of iron rust 
appeared at irregular intervals. In the water drawn from 
the pipe as above described some iron was always found 
with the zinc. 

Some experiments were also made to ascertain the com- 
position of the insoluble precipitate formed by the action 
of water on zinc. A quantity of chemically pure zinc was 
placed in a large flask and covered with filtered Cochi- 
tuate water. ‘The precipitate formed was collected from 
time to time, and was dried over sulphuric acid, and the 

water was renewed ; one portion contained 


Zn0 
H,O 
co, 


73.08 
16.90 
10.02 


99.92 
Another portion dried longer gave 


ZnO 
H,O 
CO, 


78.44 
10.98 
10.58 





100.90 
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This composition nearly corresponds to 5H,0,2CO, 
8ZnO. This zinc hydrocarbonate differs somewhat from 
those investigated by Rose and v. Pettenkoffer.* 

At the same time as the foregoing experiments, tests 
were made of a pipe’ protected by a coating of lead, tin 
and antimony (in the proportion of about 80-12-8 in the 
sample examined) instead of zinc. The pipe is called 
kalamein. 

Our experiments show that the coating on our sample 
is not evenly laid on, the spots of iron showing as re. 
ferred to in the case of the galvanized pipe. Our experi- 
ments extended over nearly a month, and the amount of 
lead and tin in the water drawn from the pipe was not ap. 
preciably diminished at the end of the time. 

We also arranged brass pipe in the manner described 
for the galvanized, except that the two ends were con. 
nected so as to enable us to heat the lower part and keep 
up a circulation of water through the pipe, and to ascer. 
tain what metals, if any, went into solution. Zinc and 
copper were found in small! quantities, but constantly 
present, 

As a further evidence of chemical action, the dissolved 
oxygen in samples of water which had remained in con. 
tact with the pipes for fifteen hours was determined by 
Schutzenberger’s method, fully aerated Cochituate being 
taken as a standard, and the tests being made for several 
days in succession, 

Freshly drawn and tully aerated Cochituate gave per 
cents. of dissolved oxygen as follows: 


2 Dissoived 
Kind of Pipe. Oxygen, 
Common iron pipe, from faucet in the taboratory, after 15 
AOUYS. COMLACE,. 604 seweies ois eeess S22 40b4eR puaraa Cal 
Brass Piptes Saeierieiese Geno tegeiein<edaaedh eatece. 20 0.16 
Galvanized pipe... ... ....... 008. Ae cana eae loch. alin Make 0.07 
Kalameined pipe 2.2 esaie see 25s. 44 eave aedeteed ond a 08 


COPPER PIPES MADE BY ELECTROLYSIS. 


THE recent accident to the steam-pipe of the steamship 
Elbe lends a special interest to the electrolytic process for 
the manutacture of copper now being practiced by Mr. 
W. Elmore at Cockermouth. The London £ugineer says 
that by this method such an article as a steam-pipe can be 
produced without weld or joint, and having a tensi‘e 
strength from 50 to 100 per cent. in excess of first-class 
brazed pipes. Further, this result can be attained with the 
use of a very inferior quality of copper, and at a cost which 
will enable the electrolytically-made article to compete in 
the market with the customary varieties. Of course there 
is nothing new in depositing copper in a tubular form, but 
hitherto such metal has been too brittle to render it relia- 
ble for use in circumstances under which it is exposed to 
great stress. For copying engraved plates, and for the 
rollers of calico-printing machines, deposited copper has 
been used with great success, and when it has been 
thrown down very slowly it has been possible to pro- 
duce very satisfactory qualities of metal for these pur- 
poses. The novelty introduced by Mr. Elmore, however. 
lies in breaking down the crystals almost immediately 
they are formed, and pressing them out into a fiorous 
form, in which they are interlaced and matted together. 
To this end the iron core or mandrel on which the metal 
is deposited is kept constantly rotating in the bath, and 
an agate burnisher is slowly moved backwards and for- 
wards lengthwise of the cylinder, as if to cut a screw- 
thread upon it. The speeds are so arranged that a laver 
of copper seven-thousandths of an inch thick is deposited 
between each reciprocation of the burnisher. When the 
required thickness has been attained the mandrel is lifted 
out of the bath and placed in a vessel supplied with super- 
heated steam. Inafew moments the expansion of the 
copper detaches it from the iron, and the shell can be 
stripped off. Pieces cut from such tubes have been sub- 
mitted to breaking tests by Messrs. Kirkaldy & Co., Pro- 
fessor Kennedy, and Professor Unwin, and have broken 
at strains varying from 27 tons to 41 tons per square inch, 
with an extension varying from 5 per cent. to 74 Pt 
cent. in a length of ten inches. The metal can be worked 
under the hammer most easily, and can be drawn, bent, 
or compressed without annealing and without any teD- 
dency to crack. Specimens porished and submitted to the 
microscope show that the electrolytic metal! has a pertectly 
compact and homogeneous structure, while drawn coppct 
is a honeycombed mass of crystals, only connected 
together at points. The success which has attended the 
experimental stage of Mr. Elmore’s process encourages 
the belief that absolute security from burst copper steam- 
pipes can be secured in the future, and that we are on the 
eve of being supplied with a greatly improved quality of 


copper for all purposes. 
baste ote setter 





* NoTE.—Rose, Pogg. Ann. 85, 107-141. Also v. Pettenkoffer 
Abh., D, Tech. Commission, I., rag. 
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DOMESTIC ENGINEERING, ETC... IN THE 
EQUITABLE LIFE INSURANCE BUILD- 
ING, NEW YORK CITY. 

No. VIII.* 


(Continued from page 711, Vol. XVI.) 
PLUMBING DETAILS. 


WeE this week conclude our descriptions of the plumbing 
in the Equitable Building with an account of the just- 
completed bath-room in the Lawyers’ Club apartments. 
‘The bath-room, adjacent to the dressing-room (see Fig. 1), 
contains three tub and shower baths and one needle-bath, 
each in a separate marble-paneled alcove (see Fig. 2). The 
bath-room is well lighted by external windows opposite 
the iuterior ones shown in the illustration. The floor is 
laid with Italian marble tiles. The wainscot is Italian 
marble, about seven feet high. The cornice and window 
trim is of grained oak and the ceiling frescoed in colors. 

The tubs are porcelain, resting on carved marble feet, 
and capped at the upper edge with a marble rim, molded 
outside and beveled inside, as per sketch, Fig. 2. All the 
fixtures and visible metal work (except the polished brass 
door-hinges) are silver plated, and the pipes are led behind 
the wainscot paneling; this paneling was not at first 
contemplated and its adoption necessitated the vent to the 
bath-trap to pass under the paneling and connect behind 
it with the main vent-pipe. The waste-pipe trap is acces- 
sible through a handhole in the floor, covered by the con- 
vex silver-plated cap, shown in the illustration at the foot 
of the tub. 

In addition to the regular plumbing-work described in 
this and previous issues, the plumber, Mr. W. H. Quick, has 
fitted up a novelty in the way of a dish-washing machine, 
which we illustrate in our ‘* Novelty Column” elsewhere 
in this issue. 1 


CUP VERSUS WIPED JOINTS. 





THE following illustration should have accompanied Mr. 
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Kirk’s letter in our issue of last week. Its omission was 
through inadvertence. 





BILLINGS, MONT., March 17, 1888. 


Sir: I have read with considerable interest the corre- 
spondence between Mr. Kirk and William R. Billings as 
to the merits of cup joints versus wiped joints. I agree 
with Mr. Kirk, and will always stick to the wiped joint. 
I, like every other plumber, will naturally stay by the 
latter joint (providing he can make one). But, aside from 
this, I think the wiped joint is the best in all cases, which 
I will try to demonstrate by the assistance of the enclosed 
cuts. Figure r represents a piece of lead pipe and a 
solder nipple fastened together by acup joint. In open- 
ing the lead pipe to receive the nipple it is necessary to 
cup or flange the end of the pipe. This leaves the pipe 
(after joint is made) below the end of solder nipple about 
one-half its original thickness, and nothing on the outside 
of pipe at this point to protect it against internal pressure, 


* No. I. of these articles. containing the first installment of 
Sketches of Plumbing, appeared in our issue of October 8, 1887; No. 
II., General Description of Buildingand Plant, Uctoberrs; No. III., 
Details of Pumps and Boilers, October 22; No. IV., Smoke-Stack 
and Passenger-Elevator Water-Supply, October 29; No. V., The 
Elevators, November 5; No. VI., Pneumatic System, November 12: 
No. VII., Steam-Heating, November 19. 


while in a wiped joint, if prepared and made properly, 
making a rough estimate, I would say there is three times 
the strength of the lead pipe, which any one can see by 
reference to Fig. 2. 

In regard to a wiped joint’s giving out under different 
temperatures of water, I would state that they 
never do, except under an extreme high tempera- 
ture. I agree with Mr. Billings that the giving out 
1s caused indirectly by expansion, but directly by 
the mode in which joint is prepared before wiping. As 
an example we will suppose a joint is wiped over Fig. 1. 
rhe pipe being plugged leaves a projection all around 
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same, and when a joint is wiped over the pipe the solder 
fills the cup as well as covering pipe. Now, what I claim 
is this, that the cup or flange pulls the joint apart during 
the operation of expansion. On the other hand, if a pipe 
is prepared like Fig. 2—that is, tapped out with a tap- 
bore instead of being plugged out with a turn-pin—I 
claim that there will be no resistance to the lead pipe and 
joint will not break. What I draw my conclusion from is 
this : that nine times out of ten when I[ have found joints 
broken from the effects of extreme heat I have always no- 
ticed that they were parted in the centre. 

A cup joint may do in some cases, but on a hot-water 
pipe 1t would never work ; for this reason, when the solder 
expands it forces the lead cup out before it (the lead) has 
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had a chance to get warm, and when solder contracts again 
it leaves the cup part of joint larger than it originally was 
intended to be, and this expansion and contraction will 
soon work a cup joint loose. 

Hoping more of your readers will give their views on 
this point, I am yours respectfully, GEORGE SOULE. 





New HAVEN, March 21, 1888. 


Sik: In your issue of March 17 on wiped and cup joints, 
Mr. J. B. Patterson says he has seen wiped joints stretch 
and crack in the middle where acup joint will not. In 
the first place, a cup joint has no middle to crack in, and 
he nor any other man ever saw a wiped joint that was 
properly prepared and wiped crack or stretch. A joint 
that the pipes are prepared right and wiped even with fine 
solder will last as long as the pipe it is wiped on. He 
may have seen a joint crack where there was a piece of iron 
or brass wiped into the lead. But if he ever noticed he will 
find that it was the tinning that was eaten off the brass or 
iron, which in time will eat through the joint. I think that 
what Mr. M. Sexton says is right, and I think he has had 
as much experience as Mr. J. B. Patterson. 

Yours respectfully, T. A. JARRETT. 


INSTRUCTION IN LEAD-BURNING. 
APPLETON, WIs., March 26, 1888. 


SiR: I am a subscriber to your paper and would be 
glad to get a little instruction from some one of our prac- 
tical lead burners in regard to burning upright seams, as I 
find it a rather difficult job to do. I have a machine for 
that work and can burn the flat seams satisfactorily, but 
the upright seams are what bother me. Any intormation 
in regard to the same would be thankfully received. 

Yours truly, H. N., Plumber. 


[Referred to our readers. | 


MACHINE FOR DRILLING CEMENT PIPE 
WANTED. 
CEDAR RAPIDs, IA., March 24, 1888. 


Sir: Will you kindly inform me through your most 
valuable paper next week if there is a machine of any kind 
made for boring holes in cement pipe instead of cutting 
with a chisel and hammer, as we are having great trouble 
here with the pipe breaking up. If you know of any 
machine or any other way to cut in for connections please 
let me know. W. A. DICKERSCN 
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COATING OF SOIL-PIPES—NEED OF TRAP- 
VENTS. 
BROCKVILLE, ONT., March 8, 1888. 


Sir: Would you kindly give space for the following 
queries in your paper ¢ 

First—In the latest plumbing rules for thecity of New 
York, why are soil-pipes to be umcoated ? 

Second—Where main soil-pipe passes unobstructed 
through roof should water-closet trap be vented where 
closet is the highest fixture. or should it be vented if 
there are no closets above it? If so, why? 

Third—Some boards of health consider taat the 
longer the branch pipe or waste from any fixture (except a 
water-closet) the less need of a vent totrap of such fix- 
ture. Others consider that the shorter said pipe the less 
need of a vent. Which is correct, and why? © 

Fourth—In the hotels and business houses of our city 
water-closets are in the basement with unvented traps. 
The fixtures in stories above basement are wash-bowls, 
sinks, etc., with an occasional water-closet. Should all 
traps in these cases be vented ? 

By commenting on above you will greatly oblige, 

Yours truly, NEW SUBSCRIBER. 


First—The amended rules required that pipes should 
not be coated, because experience showed that sand holes 
and defects in the pipe were concealed by the tar coating. 

Second—The necessity for it depeuds on the circum- 
tances in each case. 

Third— The vent is needed in either case. 

Fourth—In new work traps should be so placed that 
they may all be vented. In old work there may be special 
instances where a compromise in the shape of a deep seal 
trap without special vent would be the most practicable 
thing to adopt. Traps are vented not only to prevent 
syphonage, but to permit a circulation of air through the 
branch waste- pipes, and thus through the drainage system 
of a house. 

So much space has been taken up in the earlier issues of 
this journal in discussing this question, that we must refer 
our correspondent to these articles, especially ‘‘ Report of 
Tests,” by E. S. Philbrick and E. W. Bowditch, to the 
National Board of Health, Vol. VI., pages 264 to 267, 
and Glenn Brown, in issue of December 11, Vol. XVI. 
‘* Plumbing and House Drainage Problems” also discusses 
this matter. Any of these volumes are obtainable of the 
Book Department of THE ENGINEERING AND BUILDING 
RECORD. 
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Novelties. 


Under this heading we propose to descnbe and illustrate appliances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or patentees, oeing governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the tact that they have not been elsewhere descnbed. 
Asa rule we shall make no comments, and #7 fs to be distinctly 
understood that a notice does not imply approval. No charge 
will be made for these notices, and an offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this section. 


PIPE-HANGER. 


A DEVICE recently invented and patented by Harry 
Trask, of Trask & Carmichael, 80 Centre Street, New 
York City, for suspending pipe so as to admit of easy ad- 
justment and free movement in any direction, consists 
essentially of a yoke connected by a ball and socket joint 
to a supporting lag-screw, bolt or similar fixture. 





PIPE HANGER 


‘The lag-screw D (Figs. 1, 2, 3) is driven in the ceiling 
or other support, and the hollow sphere C is screwed on to 


it by the threaded lug C’. 
B B (Figs. 5 and 6) are interlocking arms of the 


pipe yoke and have a hooked shoulder 4* with a spherical | 


bearing surface to fit the inside of C. The yoke arms 
B B (Figs. § and 6) may be hooked together around the 
pipe A, and their necks and shoulders 44 and /° inserted 
through the T-shaped slot cc’ ¢' cin C, then lowering them 
until the shoulders 4* 4° bear on their seats ¢ ¢ on the con- 
cave interior surface of C will lock the yoke and permit 
oscillations of the enclosed pipe. 

By making the lower ends 4’ 5’ (Fig. 5) of the yoke seg- 
ments B hook into an auxiliary lug D’ (Figs. 1 and 2), a 
duplicate yoke and joint may be provided for a second 
jine of pipe, and so on, extending the system as far as 
desired. 


STEAM AND WATER 
SEPARATOR, 

THE operation of this 
device, recently patent- 
ed by J. Joseph De 
Rycke, of New York 
City, is clearly shown by 
reference to the accom- 
panying illustration. 

The steam enters at 
the top of the separator, 
and as it passes down- 
word is given a rotary 
motion by the spiral ribs 
on the central core. The 
centrifugal force gener- 
ated by this rotation 
throws the particles of 
entrained water or grease 
to the outer wall of the 
separator down which 
they flow to the bottom, 
where they are carried 
oft by the drain-pipe and 
either returned to the 
boiler or discharged into ¢z, 
some suitablereceptacle. ¥ 
The steam escapes 
through the dry pipe ex- 
tending up trom the 
bottom and the curved 
flange which surrounds 
it is intended to prevent 
the splashing up of any 
fluid which might thus 
again become mixed 
with the steam. 
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DISH-WASHING MACHINE. 


THE novel device for washing dishes referred to in our 
description of the plumbing work of the Equitable Build- 









£ Dise Wasting Macwne, 
ww LQUITARLE Bute Art cred 


ing elsewhere in this issue, consists, as shown in accom- 
panying illustration, of a wooden frame, supporting on 
top the hot-water tank T, underneath which, enclosed by 


the galvanized iron hood F, is the spray-tube B. Th 
tank, T, is double, the hot water in one side being pure 
and in the other containing a quantity of soda in solution 
The pipes E E lead from these respective divisions of the 
tank, either of which can be connected at will by valves 
D or D with the pipe B, whose lower side is perforated so 
as to eject a solid sheet of water, which escapes at con. 
siderable pressure and plays upon the dishes in the frane 
A. These plates, etc., are placed edgewise in separate 
cross-racks in skeleton cylindrical frames, two of which 
are set inside the larger similar frame or cage A A. 

The car G G has galvanized iron sides, but no ends o; 
bottom, and travels, with grooved wheels H H, on the 
rails I I. It can be moved from beneath F, and receives 
two of the frames A A, which, after being rolled back 
under the spray, are revolved by cranks attached to the 
gudgeons at the ends opposite to that shown in the illus. 
tration. 

The track I is laid on the bottom of the galvanized iron 
pan J, which catches the water and discharges it through 
basket strainer K. 

The soda water is first turned on and removes the 
grease, etc., from the dishes, which are then rinsed by a 
jet of pure water, which is so hot as to quickly evaporate 
and make further drying unnecessary. 

The machine is claimed to reduce breakages and do the 
work of ten persons. 

It is invented and patented by J. Haskins, Chicago, 
Ill., and is one of the first that has been put in use. 


A LONG STEAM-GAUGE PIPE. 


MR. WELLS, superintendent for Gillis & Geoghegan. 
recently had occasion to placea steam-gauge 100 feet hori. 
zontally and 20 feet vertically above the main steam-pip* 
whose pressure it was desired to register. The connection 
was made with a half-inch pipe, but the gauge would not 
stand within nine pounds of the pressure in the main, 
which was 12 pounds per square inch. 

A separate ‘pipe was run back from the gauge, 
making a circuit, and the difference of pressure then fell 
to two pounds. 

The great difference at first observed was probably due 
to a column of condensed water in the vertical part of the 
dead end. 


———= 


DEFECTIVE CIRCULATION IN A STEAM- 
HEATING APPARATUS. 


WE learn from Mr. E, E. Magovern of an interesting 
case of defective circulation in a high-pressure steam- 
heating apparatus located in a large office building. 

Steam was brought into the building at a pressure of 
60 pounds, and taken to a horizontal steam-main fire 
inches in diameter in the top of the building. from which 
24-inch supply-pipes descended to a 4-inch return main 
in the basement. 

Each radiator had a single 3/-inch connection to the 
supply-pipe for both steam and return. 

One supply-pipe about in the centre of the building bad 
on it but 16 square feet of surface ; the others had amuch 
larger quantity—in some cases 300 or 400 square feet 
each. 

When steam was turned on it pretty much all went 
through the pipe supplying the least surface, so that the 
other radiators got little or nothing. 

Probably the difficulty could have been remedied by 
equalizing the amount of surface supplied by the different 
pipes ; but as that could not conveniently be done, the ¢x- 
pedient was adopted of putting a trap at the foot of each 
supply-pipe to return the condensed water into the 4-inch 
main, which had the desired effect of securing a uniform 
circulation. 








Gas and Electricity. 


Illuminating Power of Gas in New York Cily. 
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WELDING BY THE ELECTRIC ARC. 


A METHOD of welding by electricity, devised by Mr. 
Nicholas von Benardos, of St. Petersburg, has recently 
attracted considerable attention on the Continent, and 
possesses several features which render it quite distinct 
from the various processes of fusing and reducing by 
means of the electric current or the electric arc, proposed 
from time to time by Siemens, Cowles, Elihu Thomson, 
Wallner, and others. 

Mr. von Benardos works directly with the electric arc 

produced between a carbon pencil as one terminal, andthe 
metal to be treated as the other terminal. This has been 
suggested and tried before. But the carbon was made the 
negative pole, as it was feared that otherwise the consump- 
tion would be embarrassingly rapid. Hence the metal 
became the positive pole—that is tosay, it became exposed 
to energetic oxidation—and a great deal of the trouble 
experienced by other experimenters arose from this cir- 
cumstance. Inthe Benardos process, the carbon forms 
the positive terminal ; it is, of course, quickly consumed, 
but can easily be replaced ; on the other hand there is a 
favorable reducing action going on in the fused metal. 
The great importance of this modification can easily be 
tested by changing the poles, when the work soon becomes 
enveloped in a dense cloud of oxidized products. The in- 
tense heat of the arc melts even the most refractory metals 
almost instantaneously ; but the action is purely local, like 
that of the blow-pipe, and only those parts upon which 
the arc plays directly are attacked, the adjoining portions 
undergoing little change ; and the fused mass solidifies 
and cools very quickly. 
terial requires little or no preparation. Even a pretty 
thick layer of oxide will be reduced and drop off, while 
smaller quantities of oxides unite to form a slag with the 
sandy clay frequently added as a flux. This slag prevents 
the oxidation of the metals whilst cooling. No other 
fluxes are required. The operations can also be carried 
on under water, although the gases and steam generated 
cause trouble. One of the chief advantages claimed for 
the new system appears to be that the arcis brought to the 
work. Size is hence a question of secondary importance, 
and unwieldy pieces may be dealt with. A fortunate acci- 
dent occurred last summer at the emery works of Messrs. 
Struve, of St. Petersburg, which directed general attention 
to this process. The works have a vertical boiler with 
heaters, some of which had become leaky, and the works 
were practically at a stand-still. The consulting engineer 
declared that the repairs would be rather expensive, and 
might occupy three weeks’ time. Mr. von Benardos in- 
spected the boiler and offered to repair the heaters that 
very day. The boiler was put on a truck, taken to his 
works, treated electrically on the truck and wheeled back, 
all in three hours. Another case is reported by Professor 
Ruhlmann. A cast-iron fly-wheel of more than five tons 
weight had been broken into several pieces whilst being 
taken down from the truck. The pieces were fused to- 
gether within a few hours, and the following day the fly- 
wheel was in place and at work. 

The operation is as follows: The carbon pencil is 
allowed to touch for a fraction of a second, and is taken 
off again immediately, so that between the plates and the 
carbon pencil an arc of a few milimetres length is formed. 
‘The iron melts like wax ; the molten metal hissing and 
evaporating distinctly. 

The carbon-holder resembles a pair of scissors, and its 
construction permits of a quick replacement of the carbon 
pencil. The diameters of these carbons vary greatly. For 
more delicate work, fine pencils of only one-sixteenth of 
an inch are required ; whilst boiler plates are welded to- 
gether by means of thick carbon rods of up to 214 inches 
in diameter. The carbon is pointed before using it. 

One of the most important applications of the new pro- 
cess is for welding plates of allthicknesses. For the very 
finest sheets of one millimetre and less, the Electro- 
Hephaestos Company prefer, with commendable impar- 

tiality, a modification of the Elihu Thomson process, 
although their own process is sometimes equally good. But 
all stronger plates up to several centimetres thickness are 
subjected to the ere. 

To effect this with ordinary plates the edges are feathered 
and pressed together. The furrows are filled with little 
pieces of the same material, and the arc is then applied 
whilst fresh pieces are added until the furrow is completely 
filled with the molten mass. The plates are immediately 
afterwards finished under the hammer. 


welds the small pieces for filling are always of wrought 


In the Benardos process the ma- 


In making iron 
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iron. With iron, a flux of clay sand is recommended, with 
copper, borax, or sal-ammoniac. 

If two iron bars are to be joined end to end, the one 
bar is roughly centered in a lathe, and the other pressed 
against it; the body of the lathe is connected with the 
negative pole. A few momentary touches with the car- 
bon will make the two bars stick together sufficiently so 
that they move as one piece with the lathe. Whilst the 
lathe is turned slowly, the welding is effected by the addi- 
tion of material in small quantities at atime. To join 
two telegraph-wires the ends are bent, a little iron ring is 
pushed over the hooks, and the whole fused into a sort of 
button ; the resulting joint leaves nothing to be desired as 
to conductivity and breaking strength, and the whole 
operation can be accomplished with a fewcells, and intwo 
minutes for 4-millimetre wires. 

The intense heat of the arc supplies alloys which are 
hardly known under other circumstances, so that iron and 
copper, tin, zinc, lead, steel, cast iron and steel, wrought 
iron and steel, aluminium and platinum, etc., can be 
united. This promises important progress inthe working of 
metals. Professor Ruhlmann has exhibited specimens of 
iron plate welded to red copper, iron plated with tin, and 
iron plated with lead. In such cases there is probably at 
the junction of two metals a layer of alloy. Chemical 
manufacturers would be thankful for cheap copper retorts 
coated inside with platinum, or iron vessels coated with 
lead. Professor Ruhlmann saw at St. Petersburg a num- 
ber of copper tubes soldered into a cast-iron plate, and 
this iron plate coated with copper several millimetres 
thickness. 

If the metals can be joined by the electric arc, they can 
also be separated by the same means. For instance, holes 
can be made if the metal is permitted to flow off. To 
pierce a hole one inch in diameter through two plates of 
y-inch thickness takes about four minutes. 

Iron and steel undergo little chemical change under this 
treatment. ° 

The tensile strength tests of electrically-made joints 
yielded most satisfactory results. Two pieces of rolled 
charcoal iron, joined electrically, showed a breaking 
strength of 28.5 kilogrammes per square millimetre (18 
tons per square inch), the iron itself giving 32 kilo- 
grammes; the elongation was g percent. In another in- 
stance 93 per cent. of the initial tensile strength was ob- 
served. A plate riveted electrically rent finally outside the 
riveting line. 

The ‘* Electro-Hephaestos ” of St. Petersburg has taken 
up these inventions, and in Russia the processes have 
been introduced at the well-known wo:ksof Messrs.Struve. 
For Austria and France, Baron Rothschild has acquired 
licenses, and works have been started at Creil. A Dresden 
company is about to create works at Berlin. For further 
information we refer our readers to an extended and fully 
illustrated article on the subjectin the London Engineering 
of January 27, taken from the articles of Professor Ruhl- 
mann in the Zettschrift des Vereins Deutscher Ingenicure, 
and the &lectrotechnische ZLettschri ft. 





FLAMAND OR “FLEMISH” TUBES. 


UNDER this title Ze Genie Civil describes some of the 
methods that have been employed in France for the pro- 
tection of small underground pipes and conduits. It says: 

“* Since metallic laterals placed underground are exposed 
to many causes of deterioration, the great extent to which 
pipes are being laid to-day for the distribution of water, 
gas, and compressed or rarefied air, and as conduits for 
telegraph, telephone, and other electric wires, forces upon 
us the importance of giving to these the best possible 
protection. Gas pipes require more care in laying and 
maintenance than any of the others. 

Cast-iron, wrought-iron, and lead pipes are used for the 
above purposes. Placed in the subsoil of cities and sub- 
jected to the incessant action of moisture, of Oxidizing 
agents, of vibrations, of caving in, of settlement, and of 
all the movements of the earth due to the passage of 
vehicles on the surface, and to the excavation and refilling 
necessitated by the use of the streets, these pipes last for 
only a comparatively limited period whose duration 
depends entirely on the more or less efficient protection 
given them. This deterioration to which they are exposed 
is to be feared, not only on account of the repairs, or the 
replacement of the pipe which it causes, but also on 
account of the leakage which it occasions — leakage 
always prejudicial and often dangerous. 


-The use of cast-iron pipes is sensibly diminishing. 
They can be obtained only in short lengths, which increase 
the number of joints and consequent leakage, and are 
more expensive. They are relatively fragile and brittle, 
and it is difficult to manufacture them of the small 
diameter required for gas laterals. 

Laterals of wrought iron, on the contrary, are much 
employed. They are strong, easily laid, and keep their 
shape well. These tubes can be obtained of considerable 
lengths and the riumber of joints is thus reduced. It is 
true, however, that these tubes oxidize very easily and that 
their destruction by rust is rapid, so that their average 
durability is but from three to eight years, according to 
the character of the earth in which they are laid. 
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ARRANGEMENT OF FLESH TUBES AND. COVERS TO~' 
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(] METHOD OF CONNECTING LEAD LATERALS) 
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As to lead pipes, which have the advantage of requiring 
no intermediate joints, of not oxidizing and of being very 
little influenced by chemical agents, of being laid more easily 
and more rapidly, and so less expensively, it must be re- 
membered also that their malleability constitutes a draw- 
back to their employment in the subsoil, for they can be 
deformed, flattened, or broken by pressure or settlement 
of the earth, or by the stroke of the pick of the laborer. 

Various modes of protection have been employed. 

For wrought-iron tubes several methods have been used, 
such as coating by the Bower-Barff process, intended to 
protect the iron tubes from oxidation or from injury by 
chemical agents; but these processes are of no avail 
against physical agents of deterioration and against de- 
formation or rupture. 

In orcer to obtain this latter protection, whatever may 
be the kind of tubes employed, the laterals are placed in 
wooden casings of a square or triangular section made of 
strips of wood coated or impregnated with tar from 12 to 
15 mm. thick, nailed together, and with a cover secured 
by clasps. The space is then filled with melted tar mixed 
with sawdust or sand. Sometimes tor the wooden cases 
are substituted earthenware or light cast-iron tubes which 
are filled with an insulating mixture. Mr. Alexandre 
Léon, ironmaster in the Landes, struck with the resources 
which the cultivation of timber in this region and in that 
of the Gironde afford, and with the facilities which the new 
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DIFFERENT MODES OF FASTENING THE COVERS aF RR EMISH TUBES 
lines of railroads offer for its transportation, proposes to 
substitute for these protecting casings special wooden 
tubes, to which he has given the name of **Flemish” tubes. 

The manufacture of these tubes is conducted at the 
works of St. Isidore, near Lesparre (Gironde), the forest 
of Flamand furnishing the wood. New and original 
forms have been made to insure rigidity of the conduits. 
Their preservation is secured by the injection of creosote, 
and rigidity obtained by means of strips placed under the 


lower joints and by breaking joints between the uppes 
and lower parts when putting together. 
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The section of these Flemish tubes can be varied ac- 
cording to the use for which they are intended. 

As to the covers, they are either nailed on the edges of 
the tube, or else fixed on by means of hooks or iron wire. 
Small groves can be made on the surfaces of contact, 
which are filled with melted pitch whén putting on the 
covers. Tightness, especially for electric cables, is in- 
sured by a layer of melted pitch or tar placed on the sur- 
faces of contact. 

The advantages of these tubes as protectors are the 
following : 

They prevent injury from shocks and exterior pressure, 
as wellas from settlement of the earth. By reason of their 
solidity, and of thejr construction of one piece, they pre- 
serve the metal from all oxidation and deformation, and 
their durability adds greatly to their value; finally they 
act in the same way as a tight pavement in regard to the 
leakage of gas, as has been proven by different gas com- 
panies that use these tubes, notably the gas company of 
Bordeaux. 

They can also be employed for the protection of elec- 
tric wires or cables placed in the subsoil instead of the 
cast-iron tubes now employed.” 


DESCRIPTION OF ILLUSTRATIONS. 


In Figs. t and 2, T is the ‘* Flemish " tube, C the cover, 
R the groove, and E the recess for the union and solder 
joint in case lead pipe is used. Figure 4 is a section of the 
same thing, but showing also the lead lateral in place and 
its connection to the main. Figure 3 isa section of the 
continuation of the same lateral and enclosing tube break- 
ing joint with its cover, and resting on splice-plates. 
Figure 5 is a transverse section of the same arrangement. 
Figure 6 shows aniron pipe in ‘‘ Flemish” tube, with 
groove filled with melted pitch mixed with sand or saw- 
dust. Figure 7 shows a ‘* Flemish” tube enclosing elec- 
tric cables affixed to the wall of a tunnel, gallery or sewer. 
Figures 8 and g show the same thing underground, Fig. 





OTHER MODES OF PROTECTING S/IALL PIPES 


g beings arranged for a dovble electric conduit. Figures 
IO, tr, 12, and £3 need no explanation and are of interest 
mainly as illustrating the superfluous minuteness with 
which the matter has been treated. In fact, in view of 
what has been done in the subways of New York, illus- 
trated and described in our issue of January 14, we do not 
expect that this article will add very much of value to the 
subject. It is chiefly interesting as showing different 
methods of doing and describing such work, but in the 
matter of subways proper—that is, of subterranean conduits 
large enough to contain sewers, pipes, and wires, and to 
afford ready access for repairs or replacement—we might 
very profitably study what the French have done, Figures 
14 to Ig show other modes of protecting small pipes. In 
Fig. 14 the casing is made of boards. In Fig. 15 the pipe 
is laid on a board and surrounded with puddled clay. In 
Fig. 16 it is enclosed in an earthenware tube, and in Figs. 
17 and 18 the casing of boards is filled with melted pitch. 
In Fig. tg the casing is of thin cast iron and filled in the 
same way. 


A BRIDGE ON A YOYAGE. 


The iron truss bridge over the Chicago River at Wells 
Street was, on the 26th inst., successfully floated on scows 
from that point to Dearborn Street, where it will remain. 
The structure, denuded of flooring and other wood-work, 
weighed about ninety tons. The work was done under 
the personal supervision of Mr. C. L. Strobel, M. Am. 
Soc. C. E., Consulting Engineer of the Keystone Bridge 
Company. 


_. A PATENT DECISION. 


THE United States Circuit Court for the district of New 
York, Judge Wheeler, has given a decision in favor of 
the Babcock & Wilcox Co. against the Pioneer Tron 
Works for infringement of their patent in building the 
** Zell” boilers. 
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STEAM-HEATING FOR DWELLINGS IN 1819 IN | 


CONNECTICUT. 
BRIDGEPORT, CONN., March 28, 1888. 


Str: In looking over some papers to-day, I found the 
inclosed clipping from the Bridgeport Avcning Standard 
of July 27, 1887. It gives an account, as you will see, of 
what is claimed to be the first job of steam-heating ever 
done inthis country. ‘lhe work was done in Fairfield, a 
small town to the south-east of Bridgeport, and knowing 
that you were interested in all matters of this kind, I thought 
it would be a good idea to let you know that Ccnnecticut 
in this, as well as in other things, is always at the top. 
Trusting you may find it of interest, I remain, 

Respectfully yours, ALFRED HOPKINS. 


The following is the clipping for which we are indebted 
to Mr. Hopkins : 


(From the Bridgeport Standard.) 

‘* In response to a request from those interested in the 
matter, we reproduce in full the letter on Steam- Heating, 
an extract from which was recently given in the Standard: 

‘* HARTFORD, Sept. 16th, 1819. 
‘*Roger M. Sherman, Esq., Fairfield: 

‘* Dr SirR:—Yours of the rgth Inst. lies before me with the 
contents noted. You anticipate warming yr Dwelling- 
House with Sfeam, and desire of mea particu/araccount of 
the Machinery necessary to the object. I shall be happy 
to give you all the information I possess on the subject ; 
but at present decline doing it by writinz, under the belief 
that it would not be done to yr satisfaction or my own; 
even if accompanied with Diagrams. Could I see you, Sir, 
Il have no doubt it w'd be in my power to give you more 
information in an hour, than would be possible with the 
pen, in two or three days. If, however, you have not busi- 
ness to call you hither, and still wish me to give a written 
description of the Machinery, please to signify it, and 
it shall be done. It is perhaps proper for me here 
to state that my object in making the experiment last win- 
ter, was, simply, to test the principle, whether S/eam can 
be advantageously used for heating rooms or not, and am 
satished it cam, under some if not all circumstances. My 
Boley was not of a kind, or set ina manner to show the 
economy with which the thing may be done,—but a boiler 
afterwards was constructed for a different application of 
steam, which I think w’d clearly show that it is econom- 
ical. The most successful experiments with which 1 am 
acquainted, have been made in England, within a year or 
two, and apparently with gveat approbation. The differ- 
ence of climate I think should be taken into consideration; 
it may be questioned whether it will answer as wellin a 
climate so cold as ours, as in theirs ; my experiments have 
not been such as to satisfy meentirely of the facts; but 
should say any desirable temperature may be obtained, 
and kept up, even in our climate. Jf I am correct in my 
position, there cannot be a question but the advantages of 
using Steam for warming Rooms are so great as to demand 
its immediate introduction tothe exclusion of all other 
methods. Iam Sir Very Respectfully Yours, etc., 


‘* LORENZO BULL.” 


‘“ By the above letter it will be seen that Mr. Bull had 
tried the experiment of heating a room by steam the win- 
ter before the date of this letter, or probably as early as 
1818, and that, a year before, successful experiments in the 
same line had been tried in Enyland. We know that 
James Watt, the English philosopher, had warmed his 
own study by steam many years before this date, but the 
matter had been looked upon as a mere whim and not as 
of general application or utility. We presume that the 
above recorded case ts the first in this State if not in the 
country.” 


ENGINEERS’ CLUB OF ST. LOUIS. 


AT the meeting March 21 there were thirty-two mem- 
bers and five visitors present. Prof. Nipher was chosen 
Chairman pro fem., William H. Bryan, Secretary. W1l- 
liam S. Henry and John B. Myers were elected members. 
Mr. S.F. Burnet then read a paper on‘'Cements and 
Mortar.”” He gave some practical hints on mixing and 
using same ; also, how specifications should read and tests 
be made. He exhibited specimens and gave results of 
tests. Some information on sand, water, and lime was 
given. ‘The damaging effects of freezing were shown. 

The secretary then read a short paper by E. L. Corthell 
in review of one by Robert Moore on ‘*‘ Interoceanic Skip 
Traasfer,” read before the club March 2, 1887. The criti- 
cisms of Mr. Moore on the floating pontoon, the wheel 
load, comparative economy and capacity of carriage were 
reviewed to show the practicability of the design. Mr. 
Moore replied at some length, answering the points brought 
up, which he claimed did not change the material aspect 
of the problem. Prof. Johnson called attention to some 
bars of iron which had been broken ina testing-machine 
after having been strained beyond their elastic limit and 
then allowed torest. ‘The results were: After a rest of 
one day an increase of streneth of 16 per cent. was shown; 
seven days, 22 per cent. ; sixteen days, 26 per cent. 

Mr. Bruner called attention to a remarkable case of 
filtering water through an ordinary brick wall. Prof. 
Nipher reported the results of some experiments on leak- 
age of gases through brick walls. 


—_— 


MICHIGAN BRICK ANI) TILE ASSOCIATION. 


A1 the eighth annual mecting recently held at Lansing, 
Prof. R. C. Carpenter, of Ann Arbor, read a paper on 
‘* Steam-Drying.” C. B. Williams, of Bay City, read a 
paper on ‘* The Dry Clay Process of Brick-Making.” 


THE MORRIS CANAL BILL APPROVED. 


Tur bill permitting the Lehigh Valley Railroad, 4s 
owners of the Morris Canal, to surrender its charter anq 
thus be freed from its obligation to furnish facilities for 
transportation while retaining the right to sell its Property, 
and especially its water, has, by the signature of Governor 
Green, become a law of the State of New Jersey. 

It will be interesting to note what use the owners of the 
canal will make of their newly-acquired privileges. 

The general impression appears to be that it gives them 
a practical monopoly of the sources of domestic water. 
supply in the northern part of the State. 


A SEWERAGE SYSTEM FOR ATLANTA, 


ATLANTA, GA., is having plans prepared for a sys. 
tem of sewerage by its City Engineer, Mr. R. M. Clayton, 
Mr. Rudolph Hering, of New York, being retained as 
Consulting Engineer. 


HARBOR IMPROVEMENTS IN BUENOS AYRES 


A DESCRIPTION is given in the Annales des Ponts ¢ 
Chaussees for January of the plan of harbor improvement 
at Buenos Ayres so long delayed by political and finan. 
cial difficulties. 

The Congress has approved Engineer 
Manero’s plans, and voted $10,000,000 for the construc. 
tion of a new port, the work on which is already com. 
menced, and will consist first of a canal room. (328 feet) 
wide and 6.4m. (21 feet) deep below low-water level, pro- 
longing the Balisas River for the entrance of large ships: 
a basin of the same depth will be constructed for vessels: 
remaining but a short time, and four other docks or basins 
also of the same depth whose quays will have a total length 
of 8 kilometres (26.2 feet); finally, a maritime basin of 
equal depth and 1,430m. (4,692 feet) long will be made. 
All the masonry will be of beton blocks. Separate store. 
houses will be built for imported and exported goods, which 
will occupy a total area of 1,000m. (3,280 feet) by som. 
(164 feet), and have a capacity of 315,000 cu. m. 
(10,963,900 cu. feet), All the quays will be provided 
with loading and unloading appliances, cranes, and der- 
ricks. 


Argentine 


DISINTEGRATION OF BRICKS. 


THE atmospheric influences producing disintegration of 
bricks, tiles, etc., are ncted by the Chronique Industrielle 
as being much less active and destructive in a season of 
continuous humidity than during alternately wet and dry 
periods. ‘Their action also is obviously affected by the 
chemical and physical composition of the bricks and their 
degree of burning. An excess of sand destroys cohesion, 
and calcareous matter is reduced in burning to lime, 
which will be slaked by exposure to moisture, and, by the 
expansion which follcws, causes disintegration. 


APRIL I0, it is said, has been fixed upon as the date of 
opening the Union Elevated Road in Brooklyn. The 
Kings County Road promises to be ready for travel in less 
than a month, 





OBITUARY. 


GEORGE F. HARRIS, a prominent railroad contractor, 
died March 18, at Clayton, Ala., aged 70 years. Thede- 
ceased built the Great Western Railroad of Canada, in 
1852, and a few years later invented a track-laying ma- 
chine. Mr. Harris was at the head of the firm of George 
F. Harris, Son & Co. 


SURGEON WILLIAM C. SPENCER, U.S. A.. died at Fort 
Trumbull, March 22. The deceased was born in 1838, 
and entered the armyin 1861. 


PERSONAL. 


W. W. OLNEY, C. E., has resigned his position as 
Principal Assistant Engineer of the Louisville and Nash- 
ville Railroad, and is in New York. 


Ciry ENGINEER SANFORD, of San Diego, Cal., is to 
visit many of the principal Eastern cities for the purpose 
of studying the different styles of pavements and street 
work in general] ; also the laying out of public parks, etc., 
with a view of applying his investigations to the interests 
of his city. 

DESMOND FITZ GERALD, Superintendent of the Westera 
Division of the Water-Works, has received the ‘‘ Norman” 
medal of the American Society of Civil Engineers for the 
best paper read at a meeting of that body. This is the 
third time that the medal, which is only given to papers of 
a high standard of excellence, has been presented to an 
employee of the Boston City Engineers’ Department. 
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TRADE CATALOGUES. 


Tue Hydraulic Pressed Brick Co., of St. 

- Louis, Mo., have issued an attractive cata- 

_ logue illustrating the various products of their 

works, including front bricks, molded and 

ornamental bricks, arches, and several pages 

of details of buildings, illustrating various 
_ combinations of special shaped brick. 





ARCHITECTURAL COMPETITIONS, 


TecumMseH, NgeB.—Plans are wanted here for a 
$40,000 court-house, until April 3. Address J. L. 
Young, County Clerk. 


Tieton, IND.—Plans are wanted here for a county 
ail, to cost $25,000. No date specified. Address the 
fipton County Commissioners, as above. 


Kincston, CAN.—Plans are wanted here for a new 
~ difice for Chalmers Church, to cost $25,000. Nodate 
specified. 


' New York City.—Prof. Ware and the committee ia 

_ charge of the architectural compet'tion for plans for 
he new club-house which the Progress Club willerect 
it Sixty-third Street and Fifth Avenue, have accepted 
che plans of Alfred Zucker & Co., of this city. The 
‘otal expeaditure 1acluding lard, it 1s said, will exceed 
- $500,000 and the work of construction will begin at 


ce. 


St. Paut, Minn.—Competitive plans for the new 
-furner Hall have been considered, and the award has 
ven made to Messrs. Gerloch & Haas. 


‘or works for which proposals are requested see also 
the “Proposal Coluinn,”’ pages i-vii-vii-272-ix. 





Persons who make any us: of the information they 
nd in these columns we trust will not omit to mention 
‘He ENGINSERING & BUILDING R&COoRD as the source, 








dur readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early and reliable news for our ‘* Contractin sr 
Intelligence.” /n formation of importance sent 
to us exclusively, and mot elsewhere published, 
will be liberally paid for. e 





WATER, SEWERAGE, ETC. 


East Liverpoot, O.—The Sewer Commissioners of 

hiscity advertise for proposals for the construction 
f sewers in the Sewer District No. t. Cast-iron 
‘ater-pipe, special castings, rings and covers for flush- 
inks, imspection-pipes, manholes, cement, etc., are 
‘anted. For details see our Proposal Column. 


TULLAHOMA, TENN.— Our correspondent writes: 
Our water-works company 1s not yet organized, butit 
s only a question of a very short time until something 
{the kind ts done, as better water facilities are an in- 
ispensadble necessity in our rapidly growing town. 
‘he intention now ts to organize aad chartera private 
ompany, who will construct and operate the works 
nder such regulations as our muncipal authorities may 
e¢ proper to enact.’’ 


Mr. Clemens, Micu.—Our correspondent writes: 
"Our City Council have resolved to submit the propo- 
ition to the voters at spring election of raising $50,090 
y bonds for construction of water-works. It will prob- 
biy carry.” 


Wotrsoro, N. H.—Concerning the water-works 

roject here, C. J. Frost, the Town Clerk, writes as 
vllows: ‘“* At the annual town meeting held March 
7. 1888, it was voted to appoint a committee to make 
urveys and estimate the cost of establishing a water 
ystem in Wo.fboro, and report at a meeting to be 
al.ed on or before May 20.” 


STAUNTON, Itt.—Concerning the reported water- 
orks improvements here our correspondent writes as 
ollows: ‘* The land has been purchased on which a 
eservoir isto be built. Work will begin as sooo as 
eather will permit.”’ 


Beatrice, Nes.—We are in receipt of the following 
ommunication, dated March 20, from the Town Clerk 
tthis piace: ** Filter proposition was carried March 
abv 139 majority fora filter plant of a million yal- 
ons capacity per day.”’ 


Osrriin, Kaw.—It is proposed to establish a system 
f water-works here. Bonds in the sum of $39,000 will 
robably be issued. 


Ovip, MicH.—A complete system of water-works ig 
0 be erected here. For details see our Proposal Col- 
mn, 


Gezenrort, N. Y.—A committee of citizens of this 
lace who have charge of introducing water have sent 
- petition to the Board of Trustees recommending the 
‘Tanting of a franchise to a company composed of 
srooklyu capitalists. 


Paso Rosies, Cat.—The Paso Robles Water Com- 
any has been incorporated here. Capital, $20,000. 
%. M. Shackelford, and others, incorporators. 








HuntisGpurG, Inp.—Our correspondent writes: 
** The Citizens’ Gas and Water-Works Company, H. 
Rothert, President, has been incorporated with a capi- 
tal of $25,000. They intend building water-works, 
reservoir system, the coming summer. The source of 
supply is 244 miles distant from the proposed reservoir, 
which is to be constructed ona hill just west of the 
city. 


Orveans, Nep.—Charles S. Simpson, Town Clerk, 
writes us: '* We are contemplating putting in of water- 
works and are awaiting pans and propositions from 
thuse who wish to take contract.”’ 


Butre, Mont. T.—A despatch to the San Fran- 
cisco Chronicle says the City Council passed a resolu- 
tron condemning the water-supply to the city by the 
S.lver Bow Water Company as impure and unfit for 
domestic use, and inviting proposals for furnishing a 
sufficient supply of good, pure, wholesome water at a 
reasonable rate. The Council agr es to give an exclu- 
sive franchise to any company which will relieve the 
present situation. County Physician Ho igh in a re- 
port to the Council upon the quality of the water fur- 
nished tu the city, pronounced it ‘‘ dangerous and 
damnable.’”’ 


Warkins, N, Y¥.—The committee appointed at a 
public meeting held several weeks ago to procure es~ 
timates and surveys for a system of water-wurks for 
this piace, called a mzeting of taxpayers and others 
March 24, at which the report submitted by Mr. C. P. 
Bassett, C. E., of Newark, N. J.,wasconsidcred The 
report estimated the cost of the water-works at $48,000 
and sewers $22,000. After read-ng the proposed law 
which should be introduced in the Legislature a vote 
was taken tosend it to Albany for passage at once. 
The foilowing are the commisstoners named in the bill: 
Hon. Daunte! Beach, F. Davis, Jr., and others. 


West Troy, N. ¥.—The Albany /ourna/ says: 
**The West Troy Water-Wo-ks Company's plant has 
been purchased py the Green Island Water Company. 
The Green Island Company consists otf Messrs. Moffet, 
Hodgkins & Clarke of Watertown. Their contract 
now gives them power to pump from the'r p'ant to be 
erected on the island througn the mains of the West 
Tioy Water Company. ‘Ihe main office of the com- 
pany will be in Green Island. Gravei Island will be 
used for the filtering process and the pumping station 
will be in Green Island. 


Hacsteap, Kan.—It is reported that a system ot 
water-works 1s contemplated for this place and that 
Mayor 8. H. Tueo can furnish details. 


GLoversvItLE, N. Y.—Our correspondent writes : 
** We have decided to extend our pres-nt system (zrav- 
itv) by the construction of a conduit abuut 7 miles in 
length to new source of supply, together with intake 
basins and smail reservoir, at an estimated cost of rbout 
$100,000. Noengineer enyaged yet; expect to begin 
work as soon as weather will admit.’’ 


Detroit, Micu.—The Sewer Committee of the 
Common Council has fixed the amount to be raised by 
bonds and otherwise, for constructing additional sew- 
ers, at $282,446.75. \ 

Jersry City, N. J.—The date for receiving bids for 
a new water-supply and for the filtration of the pres- 
ent supply has been changed from April 21 to April 9g. 


Paris, Ky.—Our correspondent writes: ‘* The con- 
tract for water-works has been let to W.E. Thumpson, 
of Bradford, Penn , subject to rat'fication of voters of 
city. Election will be held April 14. Itis the genera 
opinion it will be rat.fied ”’ 


Mitroro, N.H.—Our correspondent writes: *' The 
town voted to accept and adopta resolution instruct- 
ing the Selectmen to tnvite proposals from more than 
one corporation or party for putting in water-works in 
this town and to make a thorough examination of the 
subject, get all the :aformation possible by visiting 
other towns who had a system, and employ experts, 
and in such oth r ways as they may deem best before 
concluding a contract, and that said contract shall be 
concluded within go days.’’ 


Campen, Ark.—The President of the Camden Water- 
Works Co. writes us: ‘* We have filed articles of asso- 
ciation, Authorized capital, $30,000; subscribed cap- 
ital, $10,000. There is some detail work to be done yet 
before we can close contract for construction, such as 
obtaining privileges trom the city, etc., etc. Wecon- 
template commencing the construction not later than 
May next and hope to have samecompleted by August 
1. We want estimates on 4,0co feet $-inch main pip: ng, 
2,009 feet side pipes, either 2 or 3 1nch and fixtures, 18 


fire-plugs and all necessary equspment to make a first- - 


class system for a small city of 2,500 people. We want 
pump and main capacity sufficient to supply 1,000 
people. We are not certain but that we will use ro- 
inch piping. Distance from low-water mark at pump- 
house to highest point in the city 4,000 feet: d'ffcience 
in altitude rig to r20 teet. Want a stream thrown per- 
pendicular from point ahove mentioned roo feet, by 
pressure direct fromthe pump. We want an estimate 
bused upon first-class machinery and the latest and best 
machinery. Donct want anything shoddy, beheving 
the best is the cheapest.’’ 


Campgen, N. J.—Among the improvements which 
are to be made to the water-works here will be the ad- 
dition of a gew stand-pipe, of iron, 89 feet in height, 
and 130 feet above tide-water. Bids will soon be 
wanted. 


Centra Ciry, Ky.— Our correspondent writes; 
* The water-works have not yet materialized, though 
there is quite a lot of talk about building them this 
coming summer. A charter has been secured. Can’t 
tell whether they will or not be built this year.’’ 


Warer-Worxs.—See our Proposal Column for in- 
formation rega-ding water-works and water-works 
supplies at the following places: Cambridze, O.; East 
Liverpool, O.; Ovid, Mich.; Jackson, Miss.; Dover, 
N. H.; Newark, N. J.; New York City. 


Neosuo, Mo,—It is reported that water-works are 
wanted here and that J. E, Alexander can turnish 
details. 


| 


BRIDGES. 

Ortawa, Can.—Application has been made fora 
charter to construct a bridge from Windsor or Sand- 
wich to Detroit. The capital stock of the company, 
which is to be known asthe Detroic River Winter Rail- 
way Rridge Company, is placed at $500,000¢. 


Hersey, Micu.— An iron bridge is to be built by the 
County Commissioners. 


Bic Rarips, Mich. — The County Commissioners 
have decided to place a bridge over tne Muskegon 
River at this place. Address them for details, 


St. Paur, Minn. — Our correspondent writes: 
“* The Wabasha Street bridze across the Mississipp: is 
to be enlarged at aconsiderable expense. Bids will be 
required,” 


Memenis.—A letter published in the Memphis 
A ppealhas been addressed to Mr. D. P. Hadden,Pres- 
ident of the Taxing Districts of Memphis, Tenn., by 
Mr. W. R. Harvey, a railroad contractor and bridge 
builder of that city, strongly urging that such addi- 
trons be made to the contemplated double-track rail- 
way bridge over the Mississippi at that pomwt,as wil 
accommodate street-car and wagon traffic and foot 
passengers. The bridge isto be built by the Phoenix 
Bridge Co., and a letter is enclosed from Mr. A. Bon- 
zany, its Vice-President and Chief Engineer, stating 
that the proposed additions to the bridge and ap- 
proaches be easily made at a cost of about $475,000. 


LEAvenworTH, Kan.—County Clerk J. W. Niehaus 


wants bids for the construction of two bridges. See 
our Proposal Column. 
Winston, N. C.—Itis reported that the County 


Commissioners will build an iron bridge over Salem 
Creek, in Forsyth County. Address, for details, E. A. 
Conrud, at this place. 


Carek May Citry.—The Board of Freeholders of 
Cape May County has ordered a new bridge erected 
over Cape May Creek, between this cityand West 
Cape May. 


Newark, N. J.—The Special Committee of the 
Essex County Board of Freeholders tocxamine into the 
necessity of a n-w bridge over the Passatc to connect 
the Twelfth Ward of Newark and the town of Harri- 
scn, held ameeting March 28 and discussed the q 1es- 
tion of the exact location of the structure. Ata meet- 
ing to be h-id next week it is exvected that definite 
action will bt taken, and steps toward surveys, etc., 
will be made. 


BripGe.—See our Proposal Column for information 
regarding bridge construction at the following places : 
Lyochburg, Va.; Leavenworth, Kao. 


RAILROADS, CANALS, ETC. 


PittssurG, Pa.—Itis reported that the Pennsylvania 
Railroad management has decided to commence work 
on the projected 1mprovem=nts at Wal.s Station dur- 
ing the coming spring. Bids for the commencement 
of the work are being recetved by Chief Engineer 
Brown, at Poiladelphia. The estimated cost of the 
work is $1,090,000 and it is thought that it will take at 
least five years to complete the enterprise. 


Sine Sivc, N. ¥.—Vhe Ossining Railroad Company 
has organized to construct a road from this place to 
Whitson’s Station. John V. Cockcrott 1s one of the 
directors. 


New Brunswick, N. J.—A dispatch to the World 
says: The directors of the new Karitan River Rail- 
road heid a meeting inthe Fuller Building, Jersey 
City, March 22, durine which it was dec':ded to begin 
building the road without delay between South Amboy 
and this city and Bound Brook. Contracts for iron and 
building were entered into with John Buttman and the 
Scranton Steel Company. The road will measure 
twenty miles and be bonded tor $30,000 per mile. 


STREET-WORK AND PAVING. 


Kansas City, Mo.—It isestimated that $500,000 
will be expended on street improvements here this 


spring. 
Toprka, Kan.—Estimates are being made by the 


City Engineer tor several thousand dollars’ worth of 
pavements to be laid during the present season. 


‘GAS AND ELECTRIC-LIGHTING. 


Annapo.is, Mp.—The Annapolis Electric Company 
has been incorporated here. Capital, $100,000. George 
Wells, and others, tncorporators. 


Matpen, Mass.—The Malden Electric Company 
has been incorporated here. Capital, $20,000. John 
S. Bartlett, and others, incorporators. 


Jackson, Micu.—At a recent meeting of the stock- 
holders of the National Water, Gasand Fuel Company 
at Chicago the plant located in thiscity a year ago was 
dectded upon as the most available place for the con- 
struction of mudel works for showtng how gas can be 
made and used for domestic purposes. C. H. Evans, 
manager of the company, states that the work of con- 
structing the new plantts under way,and that the 
company will make improvements to amount to $250,- 
ooo the coming summer. 


WEsT SPRINGFIELD, Mass.— The Agawam Gas Com- 
pany has been incorporated here, with J. R. Smith 
and others interested. Cash capita , $50,000. 


Quincy, Mass.—The Quincy Electric Light and 
Power Company has been organized here, with acash 
capital of $25,000. G. A. Pattee is one of the direc- 
tors. 


Wiscuester, Mass.-—The Winchester Electric Light 
Company has been organized here, with a cash capital 
of $10,0c0. James F. Dwinnell is at its head. 


Pomeroy, O.—It is reported that this place is to be 
highted with electric:ty. 


St. Jounssury, VrT.—A company has been formed 
here with a capital of $20,000 to establish an electric- 
light plant. 





Obrriin, KAN.—An elcctric-light plant is to be es- 
tablished here this spring. 


MonticetLo, Itt.—An electric-light system is to be 
established here. . . 


Duivu1H, MIxn.—The pgasand water company will 
erect new and larger gas-works, 


BIDS OPENED. 


Newrort, R.I.—Only one bid was submitted for 
laying about 3,800 square vards of asphale pavement, 
opened March 23 by the Street Commissioners. The 
following was the bid: Henry Bolze, New York, $2.75 
per sqnare yard, 

The following bids for excavating about 1,6co feet of 
tunnel were opened March 23 by the Street Commis- 
stoners: Price per linear foot. John Waters, Newport, 
R.1., tunnel, $12; shafts, $13.40; Joho Sullivan, New- 
port, R. I., tunnel, $8.92; shafts, $250 each; Michaei 
F. Murphy, Newport, R. I., tunnel, $8.90; shafts; 
$8.00; Fvans & Pickerman, New York, tunnel, $12; 
shafts, $12; Whittaker & Wright, Worcester, Mass., 
tunnel, $14; shafts. $:0; Shaw & Whittiesey, Frovi- 
dence, R. I, tunnel, $17 43, inctudin shafts; J. W. 
Douglass, Newburyport, Mass , tunnel, $9.80; shafts, 
$11.75; A. C. Douglass, New York, tunnel, $11.90; 
shafts, $13; Charles Hart & Son, Brooklyn, N. Y. 
tunnel, $11; Kittridge & Hale, Lowell, Mass., tunnel, 
$16.35; shafts, $10; W. H. Millman,.New York, tun- 
nel, two bids, $12.10 and $13.50; Boynton Bros , Hos- 
ton, Mass., tunnel, $19 50: shafts, $19.50. ‘lhe con- 
tract has not as yet been awarded. 


Granpb Rapips, Micu.—Al! bids submitted for fur- 
nishing a new boiler for the water-works being unosat~- 
isfactory new proposals are solicited for March 31. 


ALTOONA, Pa, —Warer-Worxs MATERIAL.—The 
following bids were submitted for furnishing cast-iron 
water-pipe for the water department, opened March 20 
by the Water Commiss oners: McNeal Pipe and Foun- 
dry Co., Burlington, N. J., 12 inch, per ton, $29.50: 4 
inch, $31.75; R. D. Wood & Co., Philadel hia, 12 toch, 

27.85; 4 inch, $29 80; National Foundry and Pipe 
Works, Scottsdale, Pa., 4 inch, $28 70; Joan J. Fisher, 
Allentown, Pa, 4 inch, $29.85; Addyston Pipe and 
Steel Co., Cincinnati, O., 12 mch, $31; 4 inch, $22: 
nae & Woodin Mfg. Co., Berwick, Pa..12 inch, 

32.50; 4 inch, $37.50; C. W. & H.W. Middleton, 
Philadelphia, Pa., r2 inch, $29.82: 4 inch, $31 35; Mel- 
lert Foundry and Machine Co., Keading, Pa., 12 inch, 
$28.40; 4 inch, $30. 


Boston, Mass.—The City Architect has received 
the following proposals tor 2,000 piles for the new pub- 
liclibrary building: Price per pile for excavating and 
driving: P. ()'Riordan, $4.63; George N. Cavanauch, 
$4.25; John J. Scully, $3.25; Horace Sias, $4.97. For 
additional piles, each: O'Riordan, $3.63; Cavanaugh, 
$4.25; Scully, $3.24; Sias, $4.96. Price per yard for 
additional excavation: O’Riordan, 30 cents: Cavan- 
auch, go cents; Sculiy, 22 c+nts: Sias, socents. Al- 
lowance for piles not used: O'Riordan, $3.63; Cavan- 
augh, $2; Scully, $2.86; Sias, $3.50. 


Boston, Mass.—Gravert FIttinc.—The Park De- 
partment received the following bids for furnishing 
45,000 cubic yards of gravel filling for the Back Bay 
Fens; Augustus Saucier and Neil McBride, $1.67 per 
cubre yard; Thomas F. Meany & Co., 99 cents: Boston 
and Albany Railroad Co., 57 cents. AwardedtoB & 
A. R.R. Co. 


Boston, Mass.—Pavine,F.tc.—The Superintendent 
of Sewers has received the following proposals for 650 
tons rubble stone, 8,000 paving "locks, and 210 cubic 
vards dimension stone: S.&& . J. Lomband,stone per ton 
$2.87, blocks cach 21c.. dimension stone cubic yard 
$12; Thomas A. Rowe, rubble stone $4, blocks 2sc.. 
dimension stone $16; Rockport Granite Company, rub- 
ble stone $2.80, blocks 21¢., dimension stone die 60: 
Edward C. Munson, rubble stone $4.50, blocks 29c., 
dimension stone $16.50; James J. Vernon, rubble stone 
$3. blocks 2sc., dimension stone $15.25; Shields & Car- 
roll, rubble stone $3.24, blocks rgc., dimension “stone 
en The contract was awarded to S. & R. J. Lom- 

ard, 


Trenton, N. J.—Sewers.—The following were the 
lowest bidders for sewer constructionin Sewer Districts 
Nos. 1,2, 3, 4 and 5, b.ds opened March ao, by the 
Sanitary Commitfee of the Common Council: District 
No. t, D. Lodor, Trenton, N. J., $1 4910.95; No. 2, 
P. J. Condon, Jersey City, $1,089.20; Condon: $5.182.- 
go; No. 4, Condon,$15,855.35; No. 5, Condon, $876.20. 

The following tsthe combined bids of those who put 
in proposals for the entire work : 

P. J. Condon, Jersey City, N. J., $37,949 25. 


B. M. & J. F. Shanley, Jersey City, N. J., $42,- 
076.51. 

Daniel Lodor, Trenton, N. J., $45,936.30. 

Crawford & Rooney, Paterson, N. J.. $46,319.25. 

Ard Bros., Jersey City. N. J.. $52,2c6.70. 

Wilham H. Achuff, Philadelphia. Pa., $61,026.41. 

Thomas Craig, Trenton, N. J., $61,827.08. 

Deehan, $36,024. 

It was agreed that the committee recommend to 
Common Council that the contract forconstrucing the 
main tntercepting sewer be awarded to Daniel Lodor, 
and the contract for the other two sewers and the two 
drains to Patrick J. Condon. 


Boston, Mass.—PavixG Btrocxs.—The Park De- 
partment has awarded to S. & R. J. Lombard the con- 
tract for turaishing 100,000 paving blocks at $48 per 
ton. Theonly other bidder was Thomas A. Rowe, 
whose bid was $55. : 


Denver, Cor.—But one bid was received by City 
Engineer Harvey C. Lowrie, March 19, for sewer con- 
struction in the Thirty-first and Lenth street Sewer 
Districts, the pay being 1n special tax bills, the pro- 
posed issue of which is said to be antagor zed by city 
financiers consequent upon the successful contesting 
of the collection of a former issue upon a legal techni- 
cality. 

Boston, Mass.—Mason Worx.— The following 
proposals have been received for furnishing all labor 
and materials for mason work in the Horace Mann 
schoolhouse: Edward Lynch, $22,245; R. R. Mayers 
& Co., $25,270; Keening & Strout Bros., $25,556; 
Charles H. Dodge. $27,999; Donahue Bros., $24,800. 
Contract awarded to Mr. Lynch. 


272 


THE ENGINEERING AND BUILDING RECORD. 





ALBany, N. Y.—The following bids for rebuilding 
about 290 lineal feet of vertical wall in cement were 
opened March 27 by James Shanahan, Superintendent 
ot Public Works: John F. Clark, Fort Edward, N.Y., 
$2.373-75; Swan & Reily, Glens Falls, N. Y¥., $2,209. 
The contract was awarded to Swan & Ketly. 


WELLAND, DyTaRIO.—The following bids for fur- 
nishing two duplex power pumps, one of 1,500,000 gal- 
lous pumping capacity and one of 750,000 gallons; also 
for about 270 gross tons of 8, 6,5 and : inch cast-iron 
p:pe, were opened March <7 by John F. Gross, Secre- 
aly Water-Works Commission: 

or pumps—Volker & Felthousen, Buffalo, N. Y., 
1,§00,000-pallon pump, $1.300 and $1,560; 750,000 gal- 
lons, $910 and $1.092, Charles Smitn & Co., Toronto, 
1,500,000: gallon pump, $900; 750.0co-gallon pump, 
$725. Northy & Co., Toronto, for both, $4,600. N. 
Kennedy & Sons, Owen Sound, for both, $2,675. Holly 
Manufacturing Co., Lockport. N. Y., for both, $3,550. 
J. W. Ronald, Brussels, for both, $5,c00. 


For pipe—Le Valle & Co., Montreal, $38 gross ton; 
I. Quenkull & Co., Montreal, $39.50 per gross ton; 
William McNally & Co., Montrest: $41.20; St. Law- 
rence Pipe Foundry, Toronto, $42 

The contract for pumps was awarded to N. Kennedy 
& Sons and tor pipe to Le Valle & Co. 


New York Crity.—At ameeting of the Armory Com- 
missioners held March 29, bids for the construction of 
the new armory for the Twenty-Second Kegiment 

«were opened. As the total of the lowest bids amounted 
to $45.952 over the amount appropriated ($300,000) the 
contracts were not awarded. 


CLEVELAND, O.—The following bids for tunnel 
under Lake Ene were received by John Whitelaw, 
Water-Works Superintendent, March 24: 
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St. Paut, Mixn.-- Contract for administration 


building, city and county hospital, ras been awarded to 
F. J. Romer for $48,coo. 


New York City.—The following bids for plumbing 
two water-closet towers at Bellevue Hospital were 
opened March 27 by the Commissioners of the Depart- 
ment of Char'ties and Correction: James Armstrong, 
$1,659; John Spence, $1 969; F. Callahan, $2,035; C. 
Nally, $2,t9s: James Moore, $2,350; George Cody. 
$2,750: P. Carraher, Jr, $3,382. The contract was 
awarded to the lowest bidder. 


New York Citry.— The following bids were received 
by the Commissioners of the Department of Docks 
and opened March 28, for removing a'l that part o 
the old prer at the foot of Fifty-first Street, North 
River, which lies westerly of a line fiftv feet west of 
the new bulkhead line, and preparing tor and building 
a new wooden pier at the foot of Fifty-first Street, 
North River: J. W. Flaherty, $27,975; John Gillies, 
$27,500; Richard Cronin. $25,970; Joseph Walsh, $28,- 

vo; P. Sanford Ross, $27,100; O’Cunnell & Coffey, 

31,990; J. H. Staats, $26,440. 


GOVERNMENT WORK. 


TompxktnsviIL_Le, N. ¥Y.—Abstract of bids received 
by Major D. P. Heap, U.S. Army, Engineer Third 
L. H. Dsstrict, March 24, for building engine and 
boiler-house at Bedioe’s Island, New York: 

Erasmus D. Garnsey & Bro., New York City, $13,- 
685; Linus Seely, Deering. Me., $13,675: F. H. Smith, 
New York City, $12,490; Vhomas Farrelly, West Bnigh- 
ton, N. Y., $12,200.75; James Thompson, Rosebank, 


N.Y... $11.750; Frank Rinschier, Stapleton. N. Y., 
$10,49 ; Philip Wolff & Son, Stapleton, N. Y., $ro,- 
434; Robert Moore, West New Brighton, N. Y., $9,- 


ames H. Cocter, Ba'timore, Md., $9,500: Colin Mc- 
ean, New York City, $9,200; Charlies Diem, Albion, 
N. Y., $8,€94.07. 


jar Phihp J. McGuire & Co., New York City, $9,700; 


Wasuincton, D, C.—The following bids for the 
supply at the Navy Yard, Washington, D. C., of five 
boilers of the Babcock & Wilcox pattern, were opened 
March 27 by James Fulton, Paymaster-General U. 5. 
Navy: Babcock & Wilcox Co., New York, $23,896; 
Jamcs P. Witherow, Pittsburg, Pa., $16,800, or four 
boilers. $16,550; Edward J. Moore, Philadelphia, Pa., 
$20,000; George M. Newhall, Philadelphia, Pa., $16,- 

»0; Abendroth & Root Manufacturing Co., New 

ork, $19,270. The three last named bids were in- 
formal. 


WasHiInGTon, D. C.—Synopsis of bids for I.ife Sav- 
ing Station On coast of Long Island, opened March 21 
by S. J. Kimball, General Superintendent, U. S. Lrfe 
Saving Service: F. H. Smith, New York, $5,830; R. 
A. Robbins, New York, $5,489; J. H. Coster, Balti- 
more, $5,993; Morris Jacob, $7,650; H. A. Talbert, 
Barnegat, $5.730. 


LittL_e Rock,ARK.—The contract for the construc- 
tion of a sewerage system for the Little Rock Bar- 
racks wasawarced March 23, by W. A. Simpson, 
First Lieutenant, Second Arullery, A. A. Q. M., to 
Davey Clow,h, of Little Rock, for $3,704. 


New York City.—The following was the only bid 
submitted March 29 for deepening the channel in 
Shecpshead Bay, opened by G. L. Gillespie, Lieut.- 
Col. of Engineers. ‘Ihe engineer’sestimate called for 
about 18,000 cubie feet of dredging. Bidder, Michael 
H. Flannery, 50 cents per cubic foot. 


MISCELLANEOUS. 


ALLENTOWN, Pa.—The Allentown Steam Heating 
and Power Company has been incor porated with a cash 
capital of $50,000. James P. Kaures, and others, are 
the incorporators, 


Wasuixcton, D. C.—Prcss reports say that the Su- 
pervising Architect of the Treasury suggests that Con- 
gress appropriate $200,000 for the preservation and 
tepairof public buildings generally and appropriate 
specifically the following sums for the cities named: 

Boston, $28,000; Chicago, $112,000; Cincinnatt, $64,- 
ooo; New Orleans, $169,959; New York, $267,823; 
Philadelphia, $134,608; San Francisco, $40,000; St. 
Lous, $64,286. He adds, the reports state, that tn 
case it is necessary to extend the Court-House and 
Post-Office in New York, additional land wijl have to 
be purchased, and for this purpose an additional ap- 
propriation of $170,000 will be required. 


WasHinGcTon, D. C.—The Senate Committee on 
Commerce has reported a bill to provide for the erec- 
tion of numerous lighthouses on Lakes Superior, 
Huron, Erie, and Michigan. Following are some of 
the fog signalsand lights provided for: Fog signal, 
Beaver Island, Lake Michigan. $5,500; Mackinac Point, 
$5,500; lighthouse, White Shoal, Lake Michigan, $60,- 
ooo; fog signal, Twin River Point, Lake Michigan, 
$s5.500; fog whistle, Lapointe, Ashland Harbor, Lake 
Superior, $5,500; Point Lroquois, $5,500; fog signal at 
Two Harbors, $5,500; lipht on Devil's Island, Apostle 
group, $15,000; range lights at Duluth, $3,284.12. 


Tue New York and New Jersey Power Company has 
been incorporated, with a capital of $3,000,000, for the 
purpose of manutacturing, se.ling, and renting boilers 
aod machinery for obtaining power and heat and te- 
frigerat‘on under various leiters patent. ‘Lhe ‘lrus- 
tees are David Dunham Withers, J. Coleman 
Drayton, John G. McCullough, and others. ‘he 
principal office is in New York. 


PROPOSALS. 


(Continued from page viii.) 





To Builders and Contractors. 


PROPOSALS are wanted at Sayre, Bradford Co., 
Pa., until April 20, for the erection of a stone 
church and rectory. P!ansand spec'fications may be 
seenatthe Rectory, Sayre, and at the office of the 
architect, C. M. BURNS, JR., 717 Walnut Street, 
Philadelphia. 18 


SAND.—Proposals are wanted at New York City, 
until April rz, tor furnishing 1,200 cubic yards of 
clean, sharp Cow Bay sar.d, suitable for road surfacing. 
Address the Department of Public Works, as above. 


CHU RCH.—Proposals are wanted at Altoona, Pa., 
until April 7, for the erection of a brick church. Ad- 
dress G. W. Buck, President Trustees United Breth- 
ren Church, as above. 


NORTH BILLERICA, MASS.—School bldg; cost 
$15 000; 0, M C Mitchell; a, J L Faxon, Koston; b, 
John H Fullerand Mr Green, ‘he former does the 
stone work, and the latter the wood work. 


NORTH ADAMS, MASS.—3-story br bldg, 1 story 
to be used as hall, other stories for tenements; 0,S 
P Thayer. 


FLAGGING.—Proposals are wanted at Brooklyn, 
N. Y., until April 2, for flagging certain streets, Ad- 
dress John P, Adams, Commissioner of the Depart- 
ment of City Works. 


BUILDING.—Pruposals are wanted at Wichita, 
Kan, no date specified, for the erection of a temple to 
cost $100,000. Address the Secretary of the Masonic 
Fraternity. 


SOLDIERS’ HOME.— Proposals are wanted at 
Minnehaha, Minn, until April 24, for the erection of 
bu:ldings for the Soldiers’ Home. Address O. M. 
Sawyer, Secietary Minnesota Soldiers’ Home. 


SEWERS. — Proposals are wanted at Bridgeport 
Conn., until April 12, for the construction of sewers in 
certain streets Bernard Keating, Clerk, Board of 
Public Works, as above. 


TAPPING-COCKS.—Proposals are wanted at New 
York City, until April ir, for furnishing tapping-cocks 
and tapping cock boxes. Address the Department of 
Public Works, as above. 


GRAVEL.—Propesals are wanted at New York City, 
until April 11, for furnishing 2,200 cubic yards of Roa 
Hook gravel sattable for road surfacng; also, 3,000 
cub‘c yards of Roa Hook gravel bank screenings. Ad- 
dress the Department of Public Works, as above. 


STOP-COCKS, HYDRANTS, ETC.—Proposals 
are wanted at New York City, until April ro, for fur- 
nishing and delivering stop-cocks, hydrants, wooden 
hydrant-boxes, and cast-iron stop-cock boxes. Address 
the Department of Public Works, as above. 


l 
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PROPOSALS. 


WATER- PIPE, Etrc.—Proposals are wanted at New 
York City, until April x1, for furnishing cast-iron 
water- pipes, bianch-pipes, and special castings. Ad- 
dressthe Department of Public Works, as above. 


ENGINES.—Proposals are wanted at Washington, 
D.C., until April ro, for five Arnington and Sim’s 
engines for the Navy Yard. Address James Fulton, 
Paymaster General, U.S. N., Navy Department. 


LAYING WATER-M AINS.—Proposals are wanted 
at New York City, until April iz. for laying water- 
mains in Morris, Anthony, and Fifth Avenues, and in 
Ash, Berry, Bush, Kuckhout, Twenty-second and One 
Hundred and Seventy-seventh Streets. Address the 
Department of Public Works, as above. 


BRIDGE.—Proposals are wanted at Hamilton, ., 
until April s, for the construction of an iron bridge 
over the Miami River,at Poasttown. Address the 
Butler County Commissioners, as above. 


LIGHTING.—Proposals are wanted at Washington, 
D.C., until April 13, for manufacturing and placing 
in position, in compiete working order,in the U.S. 
bnildings at Syracuse, N. Y.; Lynchburg, Va.; Coun- 
cil Bluffs, lowa, and Waco, Tex.,certain combination 
gas and electric-lght fixtures. Address C.S. Faur- 
child, Secretary of the Treasury. 


For additional proposal notices see page ix. 





Building Intelligence. 


We solicit from each and every one of our readers infor- 
mation relating to projected buildings tn their lo- 
cality, and should be yiad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—& 5s, brown stone; dr, brick; dr st, 
brick store ; 4s dwell, brown-stone dwelling; afart 
house, apa’? uent-house> fem, tenement: ¢, each 
o, owner; a, architect; 4, builder; /7, frame. 


A CORRECTION. 


Boston.—Causeway, cor Portland, br mercantile 
bidg; cost, $50,000; 0, Brighton Estate; a, Peabody & 
Stearns; b, EF Mason & Co. The above item, which ap- 
peared in our Jast issue, was erroneous and is corrected 
as follows: Causeway,cor Fortland, br mercantile 
bldg; cost, about $100,000; 0, Brighton Estate; a, 
Hartwell & Richardson; D Connery & Co. apd Lean- 
der Greely are the contractors. 


NEW YORK. 


g-11 Norfolk st, 1 brick workshop; cost, $15,000; 0 
Chas Schmidt; a, Fred Ebeling. 


58th st, 8 8, 200 ¢ oth av, 4 br dws; cost, $14,500 each; 
o, Knapp & Frisbie; a, M V B Ferdon. 


58th st, ss, 264 € oth av, 2 br dws; cost, $16,000 each; 
0 and a, same as above. 


Av A, secor 77th st, 2 br and s flats; cost, $48,000 
all; o, Harry Muldoon; a, G B Pelham. 


75th st, n wor roth av,r br stable; cost, $45,000: 0, 
W F Walton; a, C A French & Co. 


88th st, ns, 250 w 8th av,s5 b s dws; cost, $20,000 
each; o, Ryar. & Rawnsley; a, Thom and Wilson. 


124 FE 126th st, 1 brick and b s flat; cost, $20,000; 0, 
Adolph Brussel; a, Buchman & Deisler. 


3d av, ne cor rgoth st, t brick ten with store; cost, 
$17,500; 0, Henry Behrman, Brooklyn; a, A Pfeiffer. 


3d av, ws, abt roo n 167th st, brick flat. with store; 
cost, $10,000, 0, John Bauer; a, Adolph Pfeiffer. 


S$ 113th st, roo w sth ave, 4 br dws; cost, $60,000; 0, 
Wm C Burne; a, J C Kurne 


311-13 Av A, 2 br dws; total cost, $34,000; 0, Chas H 
Reed; a, Rentz & Lang 


1664 gth av, br ae house; cost, $12,000; 0, John 
Schuback: a, J F Burrows : 


N ecor 31st st and Broadway, br office bldg; cost, 
$90,000; 0, D A Loring; a, Lainb & Rich 


119 Division st, br ten; cost, $13,000; 0, Frederick 
Schusschardt; a, Renwick, Aspinwall & Russell 


548-50 W 23d st. br factory; cost, $36,000; 0, Fowler 
Mfg Co; a, Geo B Pelham oe ; 


Necorr goth st and Willis av.br store and flats:cost, 
$18,000; 0, Frederick Freudenthal; a, John G. Mich- 
ael, 


Es Willis ave, 23 n 139th st, br store and flats: cost, 
$12,000; o and a, same as above 
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BUILDING INTELLIGENCE 
NEW YORK CITY —Continued, 

50-52 Lawrence st, 2 br dws; 

Peter tetreno aud Con Link; a, Angrew Spence 


Ss 121st st, 250 w 7th av, br dw: 
Mary E Carlin; a, Chas PH Gileen 
Se cor roth av, and goth st, br ten: 
John & N Cotter; a, John C Burne | iis 
Se roth av, 25 s goth st, br ten; cost, $12,006: «. 
a, same as above Vieira 
S weor 7th avand 37th st. br store a ter: 
$20,000; 0, Anna R Monson: a, Thom & Wile 
S w cor 2oth st and sth av, bs bldg: cost : 
Methodist Book Concern;a, Ed H Kendal 
Foot of 32d st, N R, freight shed: cost Se 
NY,C&HRRRCo., Walter Katte, ha 
neer. ; 


total cost, $3, on, 


, $28 con: Fy 


ALTERATIONS—NEW YORK. 


3-35 E 132d st, br bldg; cost, $7,000; 0, Jota k- 
a, Win Sinclair 9 7.00059, Jka Ke 
123-25 © s2d st, br bldg; cost, $7,000; 0, R MG 
ham; a, H B Jones es - 

135 E 42d st, br hospital; cost, $20,co0; 0, New }--, 
Hospital forthe Ruptured atd Crippled: a, A: 
and, 


Foot of E 26th st, Bellevue Hospital: cost, $:: 
o, Commissioners of Charities: a, Withers a 1: 
son. 

32 F 37th st,-br bldg; cost, $30,000; 0,Sarah AH 
a, J B fora . 

36 E r4th st, br store; cost, $10,000; 0, Henry Ye. 
lard; a, Jas E Ware. 


N ecor sth av and jist st, br store; cost, $0 
Wm Moir; a, Chas B Atwood. : 


BROOKLYN, 


Ss Heywood st, 80 w Lee av, 2 br dwells: cou,f. 
600 all; o, M Brunner; a, Hillenbrand 

Secor Flatbush av and Prospect pl, 3 dwelsar/s 
cost, $45,000 ali; o and a, F Keith Irving. 

E s Flatbush av 133 s Prospect pl. 2 dwells acd ¢, 
cost, $30,000 all: o and a, same as above. 

Ss Prospect pl 123 w Flatbush av, 2 dwells ax! sx 
cost, $30,000 all; o and a, same as above. 

Se cor Flatbush av and Prospect pl, dwell ati ¢ 
cost, $25,000; o and a, same as above. 

E s Gunther pe! 86 s Herkimer st, 3 dwells; cos, {4 
ooo all: 0, R D Robbins; a, Remson, 

S w cor Central av and Linden ét, 5 fr dwellsazé 3; 
cost, $22,500 all; o, John Rucger; a, J Erich. 

E s Hicks st, 250 s Rapelyea st, 2 br dwe!ls acé ox 
cost, $12,000; o, Mary E Lynch; a, not gives. 

W s Rockaway av, & s Herkimer st, 3 br fase 
stores; cost, $18,000 all; o, R D Robbins; a | ker 
son. 

W s Schenck st, 195 n Lafayette av, ¢ br dws. ic 
$34,000 all; o, Thos H Brush; a, J G Glover. 

E s Driggs st, 80 s Grard, br store; cost, $21.07, * 
E B Tuttle; a, WH Gayler. 

Es Carleton av, 99 ft s Myrtle av, br stable: os 
$20,0co; o, H Feuchteuanger: a, M J Morn: 

N ecor 2oth st and oth av, br raslroad dep ox. 
$21,000; 0, Prospect Park and Coney Isianck *.4 
Mercein Thomas. 

386 Jay st, br flats: cost, $9,coc; 0, J W Bite. 
R B Eastman. , 

N weor Myrtle st and Hamburg av, ft de: a¥ 
store: cost, $11,900; 0, John Rueger; a, H Volar. 

S s Covert st, roo w Bushwick av, 3 fr dws acd sat 
cost, $9,000; 0, Kurkhard & Decker; a, owact. 

W s sth av, roo w Butler st, 3 brdwsand stats. 
$18,000 all; o, Farretl & Eagan; a, 1 bos Easp. 


ST. LOUIS. MO.—Channiog av and Lecust st, bret 
stable; cost, $7,000; 0, R 
Morrison, . 

18th and Chontean av, br dwell; cast, $7.00; of 
F Spilky; b, T F Marley. 
N S McDonough, 300 e Patchen ay, 11 br dws: ¢s 

$55,000 ali; 0, John G Porter; a, not given. 

8th st and Chrysty av, br and stone store: (° 
$50,000; 0, Cunningham Bros; b, R P McCicre. 

Penn and Cambria aves, br flats; cost, $7.0.“ 
L Freund & Bro; sub let. 
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OF 


WATER-WORKS CONSTRUCTIO). 


By W. R. BILLINGS, 
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INTRODUCTORY NOTE. ree 

Some questions addressed to the Editor of Zhe Exgineering and Bust 
Record and The Sanitary Engineer by persons in the employ of new wo 
works indicated that a short series of practical articles on the Details of (“ 
structing a Water-Works Plant would be of value; and, at the suggest!” ‘ 
the Editor, the preparation of these papers was undertaken for the column" 


that journal. 


The task has been an easy and agreeable one, and nov. in 3 


more convenient form than is afforded by the columns of the paper, these 0“ 
of actual experience are offered to the water-works fraternity, with the b* 
that they may be of assistance to beginners and of some interest to all. 
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THE LIGHTING OF LIVING ROOMS. 


THAT a healthy room ts usually, if not always, 
a light room, and that there is some connection 
between darkness and disease, in addition to the 
fact that both words begin with the same letter, 
and that they therefore sound well together, is 
generally admitted. 

When, however, we come to consider the prin- 
ciples or rules which either do or should guide 
the architect in his plans for either natural or 
artificial illumination, it will be found that they 
are rather empirical, and are not always or even 
frequently followed. M. Trélat’s definition of a 
well-lighted room is, that it is one iu which light 
has been introduced in sufficient quantity, and 
has been so distributed that objects in any part 
of it are clearly seen without special effort. 

This is much too vague for either scientific or 
practical purposes. Must we require that a room 
shall be so light that one can in any part of it 
without trouble see clearly the eye of a fine cam- 
bric needle? That might be a pruper require- 
ment in a watch factory, but it is unnecessary to 
demand it in living rooms. 

On the other hand, it seems probable that to 
keep a living room healthy it needs not only the 
diffused Ifght of day, but the entrance of the 
direct rays of the sun—that is, we want sunning 
as well as lighting. 

If we have an isolated house in this latitude, 
its east, west, and south sides will be well sunned, 
while its north side will not. For such a house 
the rules for window height and area, from a 
sanitary point of view, are that for rooms having 
windows upon but one side the area of the open- 
ings should be at least one-fourth or one-fifth 
of the area of the wall in which they are placed, 
and the distance from the window to the opposite 
wall should not be more than 1% times the 
height of the top of the window from the floor. 
If we consider houses in a city we have to take 
into consideration the shadows cast by other 


houses and the width of the street in its relation. 
to the hetght of the houses upon it. The theo- | 
retical rule is that the height of buildings on a | 


street should never exceed 1% times the width 
of the street. 


Although, as stated above, the north side of 


the house is less sunned, vet north windows give 
a very agreeable light. ‘hey are preferred by 
those who work immediately in front of win- 
dows, aS microscopists, draftsmen, etc., and are 
strongly recommended for the main source of 
lighting of school-rooms, though in this case 
they should always be supplemented by windows 
in the east or west walls. For bedrooms south 
windows are preferable. 

In the lighting of school-rooms the chief 
point as to direction is that the principal light 
should come from the left of the scholars, and 
that they should never face the light. So long 
as these rules are observed there cannot be too 
much light in a school-room, and there need be 
no fear about cross lights unless the room is to 
be used as a drawing school, and even then it is 
easy enough to cut off the light from one side. 

In living rooms, and more especially in draw- 
ing-rooms and parlors, the full benefit of the 
windows 1s, aS a rule not obtained. They are 
more or less obscured with curtains and draperies 
which are so arranged as to cut off precisely that 
part of the window which is most important for 
illuminating purposes—viz., the top. Careful 
housekeepers do not want sunlight in their 
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parlors, and, so long as this is the case, it is 
probable that they will not have it, sanitary 
reformers to the contrary notwithstanding. 

In planning a dwelling, therefore, we should 
try to give the windows of the bedrooms such an 
aspect that they will receive the sunlight, and 
the same should be done for the room which is 
to be the chief sitting and living room, while the 
apartments of state can do very well without 
much natural illumination. 


NEW YORK PAPERS ON RIVER AND 
HARBOR WORK. 


It will be remembered that we published on 
February 11 a copy of a letter sent by Capt. Wm. 
H. Bixby, of the U.S. Engineer Corps, tothe Wil- 
mington Messenger, showing the great improve- 
ment effected in .the inland navigation of the 
Carolinas by a comparatively small expenditure. 

In an unguarded moment Captain Bixby ad- 
dressed a similar communication to the New York 
Sun, with the result of producing a violent explo- 
sion. Whether that great central luminary felt af- 
fronted by the suggestion of enlightenment from 
any external source or waschagrined by the con- 
fessed suspicion that the same information had 
been given to other journals as well is not clear, 
but that Captain Bixby’s letter was for some 
reason considered objectionable is very plain, for 
our esteemed contemporary straightway fell foul 
of it in most unamiable fashion, and after charac- 
terizing it as “a recitation of the stock arguments 
in favor of engineer work upon the unnavigable 
little streams of the country, and North and South 
Carolina in particular,” and stigmatizing the 
Captain’s figures as “untrustworthy,” apparently 
for no better reason than because they showed 
a development of commerce amounting to 
$12,950,000 annually as the result of a total ex- 
penditure of $500,000, it proceeds to remind the 
unfortunate officer that it was “tolerably familiar 
with the subject while he was yet a cadet in the 
Military Academy.” 

This ill-natured and uncalled-for attack called 
out an editorial from the Charleston Vezws and 
Courter, in which it says: ‘‘ The Sz wants to 
know what is this army officer driving at.” “It 
is equally tothe purpose to ask what is this news- 
paper driving at?” and makes the following 
further comments on the strictures of the Suz: 


‘* Surely there is no good reason why a digest of the in- 
formation which has been presented to the War Depart- 
ment and to Congress should not be communicated to the 
newspapers in order that they may be in possession of the 
truth when they discuss the proposed appropriations in the 
River and Harbor bill. 

** The Sun speaks very lightly of the ‘creeks’ of the 
South Atlantic States. It forgets, or is ignorant of the 
fact, that many of the so-called ‘creeks’ of the South 
Atlantic coast are either longer cr broader or deeper, and 
carry more water, than many of the so-called ‘rivers’ of 
the New England and Middle States. The Sun should 
not measure our mighty creeks by the petty rivers with 
which it is familiar, and should remember, besides, that 
there is no attempt in the Carolinas to create waterways 
which have no existence. The work here is confined to 
improving the waterways which, ina more or less navigable 
condition, are here already. 

‘The Sun remarks that it would lixe to learn whether 
Captain Bixby ‘regards it as a part of the duty of a cap- 
tain of engineers to lobby for big appropriations by Con- 
gress for the creeks and sand-bars, or to undertake to 
educate the newspaper press of the country up to his 
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views of the desirability of a policy of lavish expenditure.’ 
This is not courteous or fair. No body of men in the 
United States are more independent of political considera- 
tions and political parties than the Engineer Corps of the 
United States Army. They have no personal interest in 
large appropriat’ons or small appropriations. They hold 
their rank and draw their pay whether the rivers and har- 
bors are improved or not. If there isan instance in which 
an engineer of the United States Army has been truthfully 
accused of jobbery or fraud, the Mews and Couvier is 
wholly ignorant of the circumstance. To the engineer 
corps the public and the politicians can and do look with 
confidence for plain statements of unvarnished facts. 
They possess the confidence of the public, and it is not 
reasonable or just to deride one of the most capable officers 
of the corps for understanding his work, or to scold him 
for taking pride in its progress and performance.” 

It is unfortunate that a journal whose bril- 
liancy is usually worthy of its name should 
have, on apparently such slight provocation, 
allowed its bile to get the better of its brains 





THE ENGINEERING AND BUILDING RECORD. 


The Su, when it recently bewailed the neglect 
of Congress to act on the advice of the late 
Samuel J. Tilden to provide adequate coast 
defenses for our great cities, could have found 
a reason in the prejudice existing in Washing- 
ton against any expenditure for our Eastern 
ports because of the persistent and indiscriminate 
Opposition to appropriations for improvements 
in the West and’South on the part of leading 
Eastern papers. 

It is high time that the citizens of New York 
should be led by at least an intelligent self-inter- 
est to realize that we are one country, not an 
aggregation of antagonistic sections, and that 
no part of the nation can expect to derive the 
benefits that naturally belong to it that is not 
willing to do its full share in securing like bene- 
fits for all the rest. 
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into the present ones—in other words, their external f;. 
ness apart from their successful planning. 

Most of the designers have felt that the City Hall w, 
to be kept intact and was to mark the centre of a mass of 
building whose principal point of view was from the south, 
the Couit-House being quite ignored. 

Some of the designs, and these the most success(y| 
show a feeling that some feature or features should rise i 
the back of the low central portion—the City Hall—and 
by fheir size and height connect the two high new wings 
and bind the whole into one composition. It should 
remembered that the City Hall is, in the main, but ty, 
stories over a basement, while the new wings are six abor: 
the same. 

Perhaps the most successful, composition is that signed 
‘* Audaces Fortuna Juvat.” In this the new wings are x 
arranged on the south front as to expose the whole of the 
City Hall. At the back of this building, and connece: 
with the new wings by arcades, rises a great tower, pre. 
sumably for records, some fifty feet square and perhaps 
four hundred feet high. The wings are so treated 
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and make such ill-tempered and uncalled-for 
statements. There is, however, a possible 
third reason for its conduct, which, unfortu- 
nately, is not confined to it, but is shared by 
many of the New York journals. It is briefly 
this: The improvements described and advo- 
cated by Captain Bixby are not in the immediate 
vicinity of New York, and, therefore, are to be 
opposed. This would be unfortunate enough as 
an exhibition of most unpatriotic sectional self- 
ishness, utterly unworthy of those who claim to 
represent the thought of the chief city of the 
Western world, but unhappily it has serious con- 
sequences as well. We believe that it is largely 
due to the resentment naturally felt by those 
whose interests are thus constantly antagonized 
by the metropolitan press, and that means all 
the rest of the country, that it is so difficult 
to obtain adequate appropriations for New York 
harbors and waterways, and that the defenses of 
the metropolis are so ridiculously inadequate to 
the vast values they are supposed to protect. 
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THE COMPETITIVE DESINGS FOR THE PRO. 
POSED MUNICIPAL BUILDING 
FOR NEW YORK. 


IN a room adjacent to the Mayor's office in the Stewart 
Building the twenty designs received in competition for 
the new municipal building are now open to public inspec- 
tion. 

They are not well arranged for this purpose, being 
placed upon racks, with the drawings composing each set 
one over the other—a manner not conducive to their well 
being, as each set must be handled in examining the differ- 
ent sheets. We have had no opportunity for more than 
a hasty view of these designs, and that only with the 
purpose of determining with what degree of success the 
competitors have been able to fit the proposed buildings 





to recall the delicate refinement of the City Hall 
without continuing any great number of its features, with 
the exception of the cornices which mark its two stories. 
The flanking pavilions of the new wings are marked by 
pyramidal roofs which do not compose well with the 
strongly marked horizontality of the whole mass. 

‘*Sans Peur”’ has attempted to reach the same result in 
his composition, but not with so much success, as he uses 
two towers, one at the back of each new wing. They at 
so far apart and the connecting mass of building is com- 
paratively so low as not to bind his composition with the 
same degree of strength as in the design above mentioned. 
His treatment of the wings is more simple and self-re- 
strained, and is quite in scale with the City Hall. His sky 
line is quiet to severity. His design may be criticised for 
its want of variety and plainness, but it is quite in keeping 
with what it is connected. 

‘‘ Manhattan’ No. 1 has not thought of the tower 1D 
his composition, but has given a plain, straightforward 
solution, well. handled, well in scale, well disposed —thouz! 
there is some unfortunate arrangement of windows in the 
upper stories, 
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‘* Manhattan” No. 2 has done fairly well, but has made 
the mistake of bringing his building more in the scale of 
the Court-House by the use of a colossal order. 

This design has a peculiar resemblance to the Mutual 
Life Insurance Company's building. 

‘‘ Three Interlacing Circles’"’ has a carefully studied 
design very carefully drawn. 

When these five designs have been considered, the last 
of even fair solutions of a difficult problem has been 
reached. 

While none of them has solved it with success, they 
have each felt the extreme difficulty of it, and, by a bold 
self-restraint, have produced results which are at least 
praiseworthy. 

In the second rank should come ‘* New York,” who has 
followed the original plan—as sent out by the commission 
—too closely, and, in consequence, has found great diffi- 
culty in roofing his retreating pavilions, and, when he has 
succeeded, produces a woeful result ; ‘‘ Harmonia Cum 
Usilitate,” whose design belies the first part of his nom de 
plume, being open to the same criticism as ‘‘ New York,”’ 
and being, moreover, quite out of scale. 

‘* Je Maintiendrai’”’ and ‘‘ Law and Order” add a third 
story to the City Hall, while the rest of the design gives 
them no excuse for such a liberty. 

‘** Poietes ”’—whatever that may mean—and ‘‘ Archi- 
tect ’’ have gone into eccentricities with Mansard roofs 
and things of that sort. 

The rest of the designs taper off in a succession of 
atrocities ; perhaps the worst being that by ‘‘ Sans Peur, 
Sans Reproche,” which is in the most wicked and aban- 
doned French Renaissance, contemplating a steep roof 
on the City Hall and a composition of clock, feche and 
flanking pavilions closely studied from the Hotel de Ville 
in Paris, but with domical roofs and other queer things. 

‘‘Albinus’’ runs the preceding hard for last place, 
butt has used a nameless style which defies classification. 

** Vitruvius,” with his classical name. has ignored the 
City Hall, the Court-House, and Mr. Eidlitz’s addition, 
and has gonein for Romanesque, and very bad Romanesque 
at that, while ‘‘Respice Finem” has followed his example. 

There are also designs by ‘‘ Leo,” ‘‘ Seven Circles,” 
‘Flower in Circle,” and ‘* Pro Bono Publico,” none of 
which are as the last named. 

An inspection of these drawings has shown very plainly 
how exceedingly difficult, from an artistic point of view, is 
this problem. 
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The chief difficulty, as we have before pointed 
out, is in treating the great seven-story wings of 
the new buildings so as to be in harmony with 
the refinement and delicacy of the City Hall, and none of 
the designers have accomplished this without resulting 
‘* Sans Peur ” has, per- 
haps, made the nearest approach to it, but with the result 
that his composition, as a whole, lacks the strength and 
unity of that of ‘‘ Audaces Fortuna Juvat.” 

The other designs placed in the first rank have some of 
the faults and some of the excellencies of thosé above 
named. 


THE NEW GIRVDER-SHOP OF THE PHCENIX 
IRON COMPANY. 


THs building, intended, as its name implies, for the 
construction of all classes of structural work, except forged 
members, was built in 1887 by the Phcenix lron Company, 
after the designs of the Phoenix Bridge Company's engi- 
neers. The present total dimensions of the main building 
are 140 feet width by over 500 feet long. An annex ex- 
tending the whole length of the building on its south side 
is occupied by the engines, boilers, a smith-shop for re- 
pair purposes, shop office, etc., but, as it is not an imme- 
diate part of the shop proper, is shown only in Fig. 1 d. 

A central nave with 70-foot roof-trusses is crossed by 
two transepts 70 feet wide and 140 feet long and 140 feet 
apart. The nave is flanked on each side by an extension 
or wing, 35 feet wide, whose outer columns are in line 
with the transept gables and give the building arectangular 
outline. The roof-trusses are spaced 17 feet 6 inches 
apart, and it is intended to add to the west end of the 
nave as occasion requires. The lower chords of the main 
roof trusses are made stiff enough to sustain transverse 
s‘rains, and from them are suspended several trolley-tracks 
carrying hoists of from § to 15 tons capacity, some of 
which are shown at a a@ on the general plan and section. 
Various tools and heavy machinery suitable for the fabri- 
cation of the heaviest bridge work are conveniently located 
about the building. The trolly-tracks above mentioned 
are so placed as to serve the different machines with the 
least amount of labor. Each transept is spanned trans- 


. versely by a traveling crane 70 feet in length which moves 


on tracks supported on plate-girders running along each of 
its sides. In this manner every point of each transept is 
completely commanded by a traveling crane arranged to 


| hoist and handle in the most expeditious manner bridge 









members weighing from roto 18 tons. Five lines of railroad 
tracks run longitudinally through the nave and across the 
transepts and deliver material at any point in the building. 
The shop is abundantly lighted by numerous side lights in 
the walls of the wings, in the walls of the nave above the 
wings, and in the sides of the ventilator lantern or louvre. 
The walls are covered with corrugated iron and the roof 
with slate laid without sheathing on pine laths or nailing- 
strips, except in the braced panels on the outer side of each 
transept, where 24¢x14x}¢-inch angles are used, as shown 
in Figs.6 and 7. This construction was designed to prevent 
the spread of fire, the metal roof insulating, as it were. the 
sections each side and dividing the building into three 
parts, the central one containing the two transepts and 
intermediate portion of nave, and the end ones comprising 
all the nave beyond the transepts. “The roof of either of 
these divisions might, it is thought, be burned without 
the fire spreading across the adjacent fire-proof panel. 

All roof-trusses are bolted firmly to columns with 
proper provison for expansion and contraction produced 
by changes of temperature. The whole building is rigidly 
held by systems of lateral bracing and heavy knee-braces 
against the severest wind-pressure or the shocks and vibra- 
tions of the heavy shafting and machinery which it con- 
tains. In the erection of the building the columns were 
set up with small! derricks and anchor-bolted. The roof- 
trusses were then assembled and connected at the feet of 
their respective columns, elevated into place and riveted or 
bolted in their final positions. The purlins and rafters 
were designed for a total load of 40 pounds per square 
foot. In addition to the wind, snow, and dead loads, those 
members of the roof and transept trusses which carry a 
live Joad of machinery and of bridge members in process 
of fabrication were designed for this additional duty. The 
main transept girders are proportioned to carry two 10-ton 
cranes each in any position not less than 10 feet apart. 
All iron-work is designed with working stresses from one- 
fourth to one-fifth of its ultimate strength. The total 
weight of iron in the roof is a little more than 1,000,000 
pounds. 

This building was specially designed to meet the 
demands of the heaviest long-span structural business 
of the Phcenix Bridge Co. 
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CHELSEA CITY ENGINEER'S REPORT. 


THE report of Mr. William E. McClintock, C‘ty Engineer 
of Chelsea, Mass., for 1887 contains the following item of 
interest in regard to macadamizing highways. He says: 
‘* Jt has been our policy to take a section of the city and 
repair all bad places in walks and use about so much 
money each year. 

‘* The principal feature for the year just past in this de- 
partment is the addition of a complete new plant for mac- 
adamizing streets. This includes a rox1s Farrell & 
Marsden stone-crusher, costing $586 ; a 15-ton Aveling & 
Porter steam road-roller, costing $5,000; a 20-horse power 
portable engine, costing $822, and a platform and house 
at the crusher so arranged as to allow of delivering the 
stone at the jaws of the crusher so as to prevent the hand- 
ling it over again. In arranging this platform we have 
taken advantage of the natural contour of the ledge and 
placed it about fifteen feet above the pit. The stone 
passes from the jaws of the crusher into a rotary screen, 
that is made to revolve by the same power that runs the 
crusher, and from here it falls through shoots that sepa- 
rate the broken stone into four different grades depend- 
ing on the size. The bins are of sufficient capacity to 
hold two days’ breaking without moving any stone. By 
this arrangement two men can easily feed the crusher and 
one man runs the engine, and this is all the expense for 
labor. The actual cost of breaking per ton was figured 
on 1,418 tons, the total amount broken, and is as follows : 





VOONS voice haa wes. 24a Pend eeaheas Soe eudetias $o.013 
OU MEO CONS cscs | edie dt aceeceiesn Sis 0.016 
Stone at the crusher ................00.0 20 cee ae 0.75 
Crashing; labor. occececccs nade len ws eeee Os 0.194 
Fa@hig ws ooo sees, hi delet Hoe ta See ee cae 0.05 
$1.023 


‘* If the cost of the platform be added to this it will 
amount to an additional $0.267, or $1.29 for the whole, 
which is about 30 cents less than it cost last year for the 
same work, and we now get first-class material against very 
poor stuff at that time. 

** The steam road-roller, which to many was considered 
a luxury, is what will give us the very best results from 


our stone. With the old roller we could not roll the streets | 
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that we repaired, as one roller and a pair of horses could 
not get over the ground fast enough. With the new roller 
we can lay a section of street down so that a seven-ton team 
with narrow tire makes no impression in it while passing 
over, and we can do this as fast as the street can be cov- 
ered and still leave time for the same engineer to run the 
crusher for other work. 

‘* The cost of rolling the past year is not a fair estimate 
of what it will cost, as many things are figured into roll- 
ing that will not’ occur again, as our outfit is now com- 
plete. There were rolled in the short time we worked 
about 6,275 square yards at an average cost of 4% cents 
per yard. The above figures will plainly show that the 
outlay on the outfit for macadamizing streets is not an ex- 
periment as far as the cost of the work is concerned.” 

Six thousand seven hundred and twenty-three lineal feet 
of new sewer of wood and Portland and Akron pipe from 
6 to 18 inches in diameter was built at a total cost of 
$9,135.27; the assessments for which per 1,000 square 
feet of property benefited varied from $3.31 to $9.65. 

In preparing plans for the assessors it is necessary to 
look up a great many deeds in order to correctly locate 
the lots. These deeds are then entered in a deed index- 
book which will save much time hereafter in looking up 
property. 

Nearly all the drains, also, whether new or old, have 


been examined and located in the books kept for that pur- 
pose and indexed alphabetically by streets. 


RAISING COLUMNS OF ST. ISAAC'S CATHE- 
DRAL, ST. PETERSBURG. 

THIS operation, as described by Mr. R. L. Venables in 
the London Architect, was extremely interesting, from the 
size of the columns and the height at which they were 
placed, being the second tier or story of co:umns. Its 
base must be 130 or 140 feet from the ground. Each 
column is a solid block of granite, 42 feet high, and weigh- 
ing 5,000 poods, or upwards of 80 tons (larger than the 
columns of the Panthéon, and both larger and better 
wrought than any column found in the ruins of Zenobia’s 
capital). The columns cn the ground tier, each of which 
is also a single stone, are 56 feet high, and weigh 11,000 
poods each. 
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He says: ‘‘ When I reached the platform to which the 
column was to be raised, J had below me a panorama of 
Petersburg, and the country around for many a mile, the 
most interesting part of the prospect being the Gulf of 
Finland, down which I could see as far as Cronstadt. 
From the platform down tothe next stage, a depth of about 
80 feet, was fixed a strong timber frame, covered with 
planks, so as to form a very steep inclined plane. At the 
bottom of the slide, when I first looked down, the column 
to be raised was lying horizontally on rollers; it was 
girthed round with very thick ropes drawn very tight, aod 
padded underneath. Other ropes, or rather cables, secured 
to these girths, passed lengthways along the column, cross- 
ing each other over its lower end, and it was lashed to 
strong planks which lay under it, that the polish of 
the stone might not be injured in ascending the 
slide. Over the base on which the column was to stand 
was placed a high framework of strong timbers. The 
cables, twelve in number, attached to the column passed 
through blocks fixed in the frame, and, with the aid of one 
movable pulley to each, were drawn by twelve capstans, 
each manned by fourteen or sixteen men. There were 
two extra capstans for the purpose of guiding the lower 
end of the column when suspended in the air. Altogether, 
upwards of two hundred men were employed in the opera- 
tion. When all was ready the capstans began to tum. 
and by degrees the column, instead of lying in a horizon- 
tal position, rested on the inclined plane, which was well 
greased, and began slowly to ascend, two men standing 
on its upper end, to be ready in case of the cables becom- 
ing entangled. The capstans were all numbered, and the 
superintendent at the top, by calling out sometimes to one 
gang, and sometimes to another, to move faster or slower. 
kept all the ropes drawing equally. The column at length 
reached the top of the inclined plane, and it was then 
raised until it was hanging in the high wooden frame ¢x- 
actly over the base on which it was to stand. A coin Was 
dropped into a sma!l hole in the centre of the base, which 
was then covered with a sheet of lead, and, the tackling 
round the lower end of the pillar being cut and cleared 
away, it was lowered gently into its place. The whole 
operation, which was now complete, occupied about two 
hours from the time the capstans began to work until the 
column rested upon its base.” 


THE interesting and important work on the ‘‘ Railroad 
Suspension Bridge at Niagara,” by L. L. Buck, M. Am. 
Soc. C. E., which was the subject of a paper before the 
American Society of Civil Engineers, is being described 
with illustrations, by our foreign contemporaries, London 
Engineering and Le Genie Civil, 
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STATION J OF THE NEW YORK STEAM CO. 
No. I. 


WHEN, in 1881, the New York Steam Co. began its opera- 
tions it proposed a very comprehensive scheme for supply- 
ing steam throughout Manhattan Island, and, with that 
object in view, selected and in most cases acquired conve- 
nient sites for steam stations throughout the city. These 
stations were to be designated alphabetically from the 
Battery north, and in most cases were located with a view 
to convenience of obtaining coal from the water-front. 
The site acquired for Station A at 17 Front Street has so far 
been used only as a storage-yard. Station B, though hardly 
more than half finished, yet, with its huge chimneys, amply 
dominates the block bounded by Greenwich, Cortlandt, 
Washington, and Dey Streets, which, with its annexes, it 
largely fills, and is a familiar landmark to those who cross 
the Jersey City ferries. This building is designed to 
accommodate on four floors 64 Babcock & Wilcox boilers 
of 250 horse-power each, a total of 16,000 horse-power, 
and to store I,000 tons of coal on the fifth floor, which is 
go feet from the ground. 

This building now contains 48 of its boilers, and though 
its facilities for storing ‘and handling coal are yet incom- 
plete, it supplies an aggregate .of 12,000 horse-power to 
1,000 customers in a district extending from Reade Street 
to the Produce Exchange and as far east as Pearl Street. 

Steam at a pressure of 80 pounds is taken from the build- 
ing inthree mains of 11, 15, and 16 inches in diameter re- 
spectively, while provision has been made for a third main 
30 inches in diameter. There are 5 miles of steam-mains 
from 6 to 16 inches in diameter, most of them over II 
inches, with a corresponding length of return mains from 
14 to 6 inches in diameter, and several miles of service- 
pipes averaging three inches in diameter and some as 
large as 8 inches. The furthest point supplied is three- 
quarters of a mile from the station. 

While a detailed description of this unique building,* 
even in its unfinished state, would be of much interest, it 





* A general description of Station B and its contents, and also ot 
the street-work of the New York Steam Company, was given in Vol. 
VII., Nos. 8 and 9, of this journal. 
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would, in view of the vastness and complication of the 
plant, be a very difficult and relatively unsatisfactory 
undertaking. We have therefore thought it wiser to 
describe Station J, located on Fifty-eighth Street, near 
Madison Avenue, which has the advantage of being a 
completed building, and, with the exception of blowers, 
contains practically all the details to be found in Station 
B, but perfected by the experience there acquired and 
simplified by the relative smallness of the plant. 

Stations B and J, and a rudimentary one in the upper 
part of the city supplying the neighboring works of the 
Standard Gas Company, are the only ones which have thus 
far been‘put in operation. 

Station J was located and designed primarily to heat 
the handsome residences to be found in its neighborhood, 
and while its boilers and pipes are well able to carry a 
pressure of 80 pounds they are usually run at half that 
pressure. 

This building, as will be seen by reference to the accom- 
panying plan, is arranged to accommodate fifteen Babcock 
& Wilcox boilers of 200 horse-power each, a total of 3,000 
horse-power, of which only seven have been put in, their | 
location being indicated by the grates A A. In the yet 
unoccupied stalls are shown the ash-hoppers G G, while 
the descending flues are shown at B B, and at CC are 
cleaning-doors giving access from the cellar to the spaces | 
back of the bridge wells. The feed and blow-off pipes 
are shown at E E and F F respectively; the steam-pipes, | 
being overhead, will be shown on a subsequent plan. | 
The outlet of the coal-shutes from the overhead bins is | 
shown at D D. 

The methods of handling and storing coaland of getting 
out the ashes, together with the general arrangement of 
the various pipe-systems, will be described in subsequent 
issues when sufficient plans have been given to render 
such description intelligible. 








(To BE CONTINUED.) 

PHILADELPHIA MASTER PLUMBERS’ 

CIATION AND TESTS OF HOUSE 
DRAINAGE. 


(Special Correspondence.) 


ASSO- | 


PHILADELPHIA, April 3, 1888. 


One of the rules regulating the ventilation and drainage 
of dwelling houses in the city of Philadelphia requires that 
the soil-pipe shall be subjected to a test that will satisfy 
the inspectors of the Board of Health. No particular test 
or method of test has yet been adopted by the Board of 
Health as a universal standard, and the plumbers have 
been using numerous devices for the purpose ; but the 
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question of adopting a standard test which will be required 
by the rules of the board has been under consideration for 
some time, and the Master Plumbers’ Association, at their 
Jast monthly meeting, directed the Sanitary Committee to 
prepare for and make such tests of the different appliances 
used as they saw fit, and repoit the most practicable and 
efficient method to the association. 

The Sanitary Committee, on March 29, held a meeting, 
of which public tests of a number of appliances were 
made by both the smoke-pressure methods. They will 
prepare a report. 


A COMMON-SENSE VIEW OF THE NECESSITY 
OF ENFORCING A PLUMBING ORDINANCE. 


THE Burlington, Iowa, Free Press gives the following 
very sensible advice to its Health Committee : 


‘‘The plumbing ordinance was adopted by the city in 
compliance with a very distinct public demand and has 
been productive of very beneficial results. That if it is 
steadily enforced it will have a constant and valuable effect 
in the prevention of epidemics and promotion of the health 
of the city, we suppose no well-informed person can doubt. 
But, of course, to be of any service it must be squarely 
sustained and impartially enforced. It is just the kind of 
an ordinance that cannot be enforced by fits and starts. If 
one individual is allowed to disregard it, the next one will 
claim exemption, and the statute will soon be a dead letter. 
For these reasons many of our citizens have viewed with 
concern the failure of the Health Committee to sustain the 
Health Officer and the ordinance, in the matter of the 
plumbing of Barrows Block. All that the Health Officer 
asked was compliance with the ordinance. That requires 
that the soil-pipe within any building be of iron, Health 
Officer Linsley finding that this requirement had not been 
complied with, ordered the owners of the building to com- 
ply with it. The latter appealed to the Health Committee, 
and the majority of the committee practically relieved the 
owners from the order of the Health Officer. Now our 
plumbing ordinance is not a rigid one. It is far less rigid 
than the plumbing ordinances of many cities. It was not 
enacted for the benefit of plumbers, but for the benefit of 
the health of the city. It requires only what the best 
authorities on the subject regard asindispensable. It costs 
owners something, of course, to comply with its regula- 
tions, but faulty plumbing and the breeding of infection 
on their premises would in the end cost them far more, if 
this were not so. The health of the public is of more conse- 
quence than the private interest of any individual. It is the 
Health Officer's first duty to look out for the public health ; 
and he should be supported squarely by the Health Com- 
mittee, or his usefulness is at anend. If he is fit for his 
office, his orders should be overruled only upon plain 
proof that he has misapprehended the facts, or has ex- 
ceeded his proper powers and duties. Inthe case in ques- 
tion, we do not understand that there is any dispute 
regarding the facts, and the order appears to have been a 
proper one. The action of the Health Committee 1s, 
therefore, much to be regretted, and we trust It will be 
reconsidered.” 


“TR. UAGINLLRine b Buona, Recono” 
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A LECTURE ON PLUMBING BEFORE THE 
NEW YORK TRADE SCHOOL. 


| 

WE have from time to time noted the progress and | 

development of the trade school established and main- | 

tained in New York by Colonel R. T. Auchmuty, through | 
whose courtesy and that of Mr. Edward Murphy, the in- 
structor in plumbing, we are enabled to present a report 

of the last lecture delivered by the latter before the class | 

in plumbing. This class has received during the winter ! 


injured or destroyed. This mistake does not often occur, 
but is sometimes made, especially with a range which has a 
long water-back, whose hot and cold pipes, H and C 
(sketch A), are not easily distinguished. Of course, the 
hot and cold pipes should be arranged as shown in dotted 
lines D F Hand CRI. Care should always be taken to 
determine which of the water-back couplings is lowest and 
connect the cold-water pipe to it. 

In Fig. 22 B is the boiler, W the water-back, 1 G R 


practical instruction in the use of tools and handling of _ the hot-water supply to upper floors and R L E the cir- 
work, and have acquired some skill in workmanship and | CUlation-pipe, which is a continuation of the supply-pipe, 


made many specimen jobs at the benches in the class-room. 
Mr. Murphy has also given them theoretical instructions 
in a series of lectures treating of drain and soil pipes, 
their trapping and ventilation, hot and cold supply pipes, 
boilers,tanks, pumps, fixtures, and of the different problems 
arising in practice, their best solution, and the mistakes 
commonly made, explaining the best practice and the 
principles involved 

The course was divided into topics, of which the outline 
and diagrams were printed and furnished to the students 







TRAP IN - 


CIMNCULATION FIP E.~ | 


in a convenient form for preservation and reference during 
the lectures, which were accompanied by object and black- ; 
board illustrations. Theconcluding lecture was devoted to 
pointing out some common errors in city-house plumbing 
and how they might be avoided, and explaining some 
desirable arrangements. 

The following is a report of one of these lectures, the 
cuts being reduced reproductions of the illustrations used. 

In Fig. 14 B is a boiler, W the water-back, and C H C 
the hot-water pipe bent so as to form a trap at H, where 
steam accumulates and remains until it condenses, and is 
forced through, making the disagreeable hammering often 
complained of as threatening to tear the boiler off from its 
stand. This is easily remedied by making the pipe have a 
continual slope, as shown in dotted line.C C, which per- 
mits any accumulation to passthrough without obstruction. 

In Fig. 20 B is the boiler and W the water-back, H the 
hot-water connection, and C the cold-water connection, 
but the boiler-pipes have been connected to the wrong 
couplings, so that the circulation would be very much 


brought back to connect with cold pipe at E. The object 
of this circulation-pipe is to enable kot water tobe drawn 
from faucets at a distance from the boiler without having to 
first drawoff a large quantity of cold water, as would be the 
case in drawing at A or F, when all the water contained in 
the pipe between those points and I would have to be drawn 
before any hot could be obtained. By returning the pipe 
from R to L E constant circulation is obtained and all 
the water is hot, and only the cold water in the branch 
between A and R or F and G—a pint, perhaps—has to be 
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drawn before it runs hot. The trouble in Fig. 22 is that 
any trap or sag, asat I., in the circulation-pipe will destroy 
the whole system, for the colder water arriving there on 
its return to the boiler will immediately settle and cannot 


. be forced out by the lighter hot water. The pipe should 


be carried in the straight dotted line M N, and must be 
laid with a constant fall at all pointsand free from any sag 
or trap. ‘he principle would be illustrated by pouring 
very fine bird-shot into the top of the pipe; if there is a 
continual downward slope, the shot would run through to 
the bottom, but a slight rise forming a depression would 
immediate.y choke up. 

Figure 23 shows a double boiler, with inside cylinder I 
and outside cylinder O O, and the sediment-cocks A and 
Bso arranged that either boiler may be independently 
emptied, and the danger arises that the inside one, I, may 
be carelessly emptied first, causing its certain collapse and 
destruction. This is prevented by changing pipe D A to 
position shown by dotted line D E connecting with pipe 
from oytside boiler a/eve its sediment-cock B, which must | 


APRpL ’ 


a 


then be opened to drain boiler I, and both boilers vill 
either be emptied together or O must be emptied first. 

Figure 24 shows an arrangement that is frequent in 
Canada and in New Orleans and some other places. 

‘ Hot and cold water tanks, E and T respectively, are 

‘placed together in the upper story of the house and con. 
nected with a pipe having a regulating-valve V that lets 
water pass in only one direction, from T to E. 

The cold water goes down B C to the water-back W, is 
heated, rises through H A, and is drawn off through DS 
for house-supply. 

This saves the expense of a boiler and the roon occu. 
pied by it near the range and has the advantage of being 


easily built by any plumber and carpenter. 
(To BR CONTINUED.) 
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SUXTH ANNUAL CONVENTION OF NATIONAL 
ASSOCIATION OF MASTER PLUMBERS OF 
THE UNITED STATES. 
THE sixth annual convention of the National Associa. 
tion of Master Plumbers of the United States will be held 
in Boston this year on June 26, 27, and 28. 








THE REGISTRATION OF PLUMBERS IN GREAT 
BRITAIN. 


AN influential meeting of citizens was held under the 
Presidency of Professor Sir Douglas Maclagan, to discuss 
the propriety of forming a district council for Edinbuy 
and the east of Scotland, to act in concert with the Lon. 
don Plumbers’ Company in furthering the scheme for 2 
national system of registration. It was generally felt at the 
meeting that the object in view was a very important one. 
and that every effort should be put forth to insure it 
accomplishment. As the whole ef the fraternity of plum}. 
ers had been canvassed in regard to the matter, and x 
opinion was unanimously in favor of the project. the mee. 
ing at once proceeded to elect the Cistrict council, consist- 
ing of about forty members, on which the master plumbers, 
the operative plumbers, and the general public are equally 
represented. The Council having been duly elected, it 
was further entrusted with powers to draw up rules {or 
carrying onthe movement. On the Council are several 
medical representatives, also a considerable contingent of 
leading architects and engineers, so that it is well balanced 
in its constitution, and well adapted to exercise the impor. 
tant functions that are to be assigned to it.—Zancet, 





THE TORONTO PLUMBING LAW. 
(From the Toronto Glove.) 


A JOINT meeting of the Water-Works Committee and 
Local Board of Health was held to finally revise the 
plumbers’ by-law before it is submitted to the Counci. 
Alderman Boustead presided, and in addition to the men- 
bers of the committees there were present Messrs. Wright 
and Burroughes, representing the master plumbers ; Mayor 
Clarke, Medical Health Officer Canniff, and Assistan! 
Engineer Macdougall. 

A three hours’ discussion took place, in which the Alder- 
men showed a great deal of interest in the different clauses 
under discussion. Among the changes made were the 
following : As the American laws exclude all persons ¢1- 
cept Americans from receiving a plumber’s license, it was 
decided that those to whom licenses are to be granted must 
be British subjects or Canadians by birth or naturalization. 
The clause requiring master plumbers to give two sureties 
in $1,000 was altered to read $500. The employer is to 
be held liable for all work done under his charge. Al 
private drains are to be laid by the Engineer’s Department 
between the sewer and the street-line before the hous 
drain is laid in order to get the proper levels. All the 
taps, etc., are to be stamped with the name of the plumber. 
All soil-pipes must be of iron instead of the glazed draio- 
pipe formerly used. A certificate for work done is not to 
be issued for 30 days. All plumbing work is to be left 
open and uncovered until inspected and approved of by 
the proper inspector. 
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COMBINATION COMPASSES. 


La Semaine des Constructeurs notes 4 
, hew drawing instrument as shown in the 
accompanying figure, which can be used, 
first, as an ordinary pair of compass 
with legs a a, second, as proportional 
dividers by attaching the third leg é and 
its link ¢ in the proper position; and 
third, as a pantagraph, by attaching 4 
supporting pin at d, perpendicular 10 
the plane of the legs, and to ¢, eand ¢ 
respectively a fixed needle point, a tra 
ing point, and a pencil. 





a 


1808. THE ENGINEERING AND BUILDING RECORD. 281 








Correspondence. 





All correspondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it is Often necessary to communicate with them for addi- 
tional information before printing their communications. Anony- 
mous letters will not be noticed. 





ADDRESS OF ASBESTOS MANUFACTURER 
WANTED. 


BRIDGEPORT, CONN., April 4, 1888. 


SiR: Can you inform us who are the makers of, or 
agents for, ‘' Toup’s Asbestos Covering ” for steam-pipes ? 
Respectfully, BRIDGEPORT STEAM-HEATING Co. 
C. Y. Beach, ‘Treasurer. 


{Referred to our readers. ] 


ADDRESS WANTED. 


JeRSEY City, N. J., April 4, 1888. 
SIR: Can you give us the address of the Merrill Steam 
Air Moistener Company ? They were formerly at 1168 
Broadway. We noticed their advertisement in the book 
‘* Handy Facts.” Yours truly, 
A. A. GRIFFING [RON Co. 


[ Referred to our readers. ] 








Gas and Flectrictty. 


Tiluminating Power of Gas in New York City. 
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ELECTRICAL TRANSMISSION OF POWER. 


As AN interesting instance of the transmission of power 
by electricity over long distances, that at the Phoenix Gold 
Mines in New Zealand may be referred to. ‘lhecurrent 
is generated by two No. 8 Brush machines, each capable 
of giving 20,000 watts, or 26 horse power ; they are driven 
by Pelton water-wheels with a head of 180 feet. ‘I'he 
current is conveyed to the motor about three miles distant, 
and back again, bya No. 8 B.W.G. copper wire (0.165 
inch thick) nearly six miles long, supported on telegraph 
poles. The power lost in the line is only three horse- 
power. A Victoria motor is used, running at about 350 
revolutions per minute ; and the power is transmitted to 
the machinery by a belt 

At Hatfield, on the Marquis of Salisbury’s estate, the 
River Lea is utilized to generate electricity which is trans- 
mitted to the house and over the estate for a variety of 
purposes. ‘Two turbines are used—one to drive a forty 
horse-power Siemens alternating-current dynamo, for light- 
ing the house; and the other to drive a sixteen horse- 
power Brush machine, for arc-lighting at night, and in the 
day for working the motors at the house and on the farm. 
“Those at the house drive pumping and ice-making ma- 
chinery, and a twenty-four inch Blackman air-propeller 
fixed in the roof for ventilating ; on the farm the motors 
are used for elevating hay and corn sheaves to the tops of 
the stacks, for thrashing, for cutting rough grass witha 
chaff.cutting machine for ensilage in fields extending to a 
distance of two miles, for grinding corn, etc., to make 
fodder, and for other purposes. The motors have also 
been used for pile driving, for making coffer-dams where 
necessary in the river, and also for dredging the river and 
cleaning it of weeds. A Gramme motor, capable of rais- 
ing 2,500 to 3,000 gallons per hour, pumps the town sew- 
age into a tank at a height of thirty feet for irrigation. 
“I'he conductors are carried overhead on poles about the 
farm, and underground in wooden troughs to the house.— 
Electrician, 


PAVEMENTS AND STREET RAILROADS. 


No. XXIX, 
(Continued from page 196.) 


WOOD PAVEMENTS IN PARIS. 


IN continuation of the series of pavement articles that 
we have published in previous issues, we have prepared a 
description of the present standard practice of paving 
with wood and asphalt in Paris. 

The regulations and specifications for the work are 
translated from the Anmales des Ponts et Chaussees, and 
will follow this weeks’ introductory description of the con- 
ditions and methods of work in 1883, when the first satis- 
factory trial of wooden blocks was taade. 

We abstract below the paper of M. A. Laurent, In- 
genieur des Ponts et Chaussees, published in the Gente Civil 
at that time: 

Numerous failures in the use of wooden pavements 





on public roads had discredited them in Paris, but their 
rapid extension and success 1n other countries, particularly 
in London, under very heavy traffic, has compelled the at- 
tention of the municipal authorities. 

A new study of this mode of surfacing was demanded, 
not only on account of the hindrance occasioned by the 
constant reballasting of the more-frequepted macadamized 
public ways, and by their frequent renewals, with the at- 
tendant mud, dust and increased resistance totraction, and 
restriction of traffic, but also by the quantities of waste 
material stopping the drains and endangering public 
health. The problem of replacing these macadamized 
pavements in the great thoroughfares involved its effect 
upon the sewers. 

The administration favorably received the proposals of 
the London wood pavement company, who have succes- 
sively obtained the contracts for more and more important 
work, In 1881 they paved their first section on a small 
portion of the Boulevard Poissonniere and the Rue Mont- 
martre ; in 1882, and early in 1883, all the roadway of the 
Avenue des Champs-Elysees, from the Place de la Con- 
corde to and including the Rond-Point, had been relaid 
with wooden pavement, and the Municipal Council has 
now just accepted their proposition to pave a large portion 
of six of the most important boulevards, the company 
guaranteeing its work for along period, and the city in 
turn permitting them great liberty in the execution of the 
work by English methods. 

The process of the Improved Wood Pavement Company 
essentially consists in the construction, on a_ per- 
fectly rigid foundation, of an impermeable surface of 
wooden paving blocks (pavés) thoroughly solidified. The 
resistance of the pavement to the action of the wheels 
depends almost entirely on the foundation, the wood being 
intended solely for a covering to protect this foundation, 
and to secure, by its elasticity and the perfect uniformity 
of its upper surface, the smoothest possible rolling of 
vehicles. 

Rigidity of foundation, solidity of blocks, and imper- 

meability of the surface are the three points this svstem 
aims to secure. 
s(1.) Foundation.—This consists of a bed of Portland 
cement beton 0.15 m. (6 inches) thick, with top coat of 
cement mortar about 0.01m. (34-inch) thick. The beton 
is thus proportioned: A mixture of about one-third sand 
and two-thirds gravel is put in a bottomless box contain- 
ing half a cubic metre (0.65 cubic yards), and after the 
removal of the box 100 kilograms (220 pounds) of cement 
are emptied on the heap. This is in the proportion, by 
volume, of about one seventh as much cement as there is 
sand and gravel, since 1,400 kilos is the mean weight of a 
cutic metre of good Portland cement heaped loosely. 

The sand was dredged from the bed of the Seine and 
the gravel taken from pits on the seashore. ‘The cement 
was furnished by the manufactory of Demarle & Lon- 
quety, of Boulogne-Sur- Mer. 

The paving-blocks should have a uniform thickness and 
not be laid on the bed of beton until after it has set, in 
order to exactly preserve the curvature of the surface of the 
beton required for the convexity of the roadway. In the 
Avenue des Champs Elysees the convexity was 0.42m. 
(16% inches) in a width of 27m. (87 feet 7 inches), which 
represents a mean transverse slope of a little more than 3 
in roo. This convexity, though less than first proposed 
by the company, appears to be a little excessive, and it 
seems that for a road under satisfactory drainage condi- 
tions the convexity might be diminished; 0.42m. is only 
a mean convexity, for, on account of the small longitudi- 
nal slope of the avenue, the grade of the gutters is not 
paraHel to the grade of the street, but presents a series of 
short slopes from the hydrants to the sewer openings, con- 
sequently the convexity varies from 0.39m. (15% inches) 
at the hydrants to 0.45m. (173¢ inches) at the sewers. 

To exactly regulate the surface of the beton a series of 
transverse profiles were defined by stakes leveled to the 
grade of the top of the bed. Along each profile a strip of 
stiff beton was laid. The top of this beton was carefully 
leveled and smoothed and received a guide rule, laid flat, 
whose thickness exactly corresponded with that of the beton 
coating. This series of rules thus formed a set of guides 
close together, between which it was easy, w'th large 
straight edges, to level the beton to the required surface, 
The first leveling could never be more than approximate, 
the surface of the beton naturally remaining somewhat 
rough. The exact level required, as fixed by the tops of 
the rules, was secured by the top coat of cement-mortar 








which filled the spaces between the pebbles and made an 
exact surface. This mortar was first composed of 200 
kilos of cement to a cubic metre of sand (336 pounds to 
the cubic yard), but this proportion proving too small it 
was increased to 300 kilos. It was always mixed with a 
great excess of water so as to penetrate the interstices of 
the gravel. | 


(2.) Paving.—The covering is formed of smaJl uniform 
blocks of red Northern ffr 0.15m. (6 inches) high, 0.22m. 
(83 inches) long, and 0.08m. (3% inches) wide. These are 
set close lengthwise, with joints, transverse to the street, of 
about one centimetre (34-inch), The blocks are sent, ready 
for use, from England, where they were cut from planks 
of the ordinary size, 0.08m, thick by 0.22m. wide. The 
third dimension, taken in the length of the plank, forms 
the height of the block, so that in position the fibres of 
the wood are placed upright. The blocks are superficially 
creosoted after being cut. 

When the foundation has set, two or three days after 
being laid, the blocks are set by the pavers. Owing to 
the light weight of the blocks the work of paving is very 
rapid. Between crossings the blocks are set in rows per- 
pendicular to the axis of the street, with their longitudinal 
joints staggered exactly half the length of a block. The 
methods used at crossings to avoid a continuous joint 
parallel to the traffic are analagous to those used in stone 
paving. Special precautions should be taken to insure 
exact spacing and regularity of the rows. Before com- 
mencing a new row, a strip whose thickness is exactly 
that of the required joint is set edgewise in contact with 
the last row and the paver has only to set the adjacent 
blocks in contact with it. 

The blocks do not at first adhere to the foundation 
and are easily displaced after the removal of the strips, 
and to maintain them in place, as soon as the strips are 
taken out a small quantity of bitumen is poured in the 
joints. This liquid material fills the small spaces that 
may exist under the blocks and partially fills the joints, and 
in solidifying effectually seals the blocks. 

The joints are then filled by a thin grouting of neat 
Portland cement, distributed by the aid of a broom. This 
should be done at least twice to insure perfect filling and 
the essential impermeability. 

The pavement cannot be opened for traffic until after the 
cement in the joints has completely set, for which a delay 
of 4 or § days is considered necessary. During this inter- 
val the last operation is performed—viz., spreading a thin 
layer of dry sharp sand over the surface. The company 
claims that this dressing, crushed under the action of the 
wheels, incrusts itself in the wood and lends resistance to 
the wearing surface. It seems more probable that this 
coating is simply to protect the fresh mortar from the direct 
action of the wheels, for it can be maintained but a very 
shurt time on a traveled road, and 1s soon transformed into 
a disagreeable greasy mud. 

The paving of the Avenue des Champs Elysees was 
divided into two parts, in the first of which the city re- 
moved the old pavement, and in the second this work was 
done by the company under a special] contract. 

For the first division, the removal of the old paving was 
commenced October 16, 1882; first beton laid October 20; 
paving commenced October 24, and the first portion of the 
roadway opened November 2; the removal of old paving 
completed December Io ; the last beton laid I)ecember 12 ; 
the surfacing finished December 14; the paving finished 
december 18, and the road completely opened December 
22. 

The total duration of work for 14,000 sq. m. (18,340 
square yards) of surface was 67 days, corresponding to an 
average progress of 2:0 sq. m. (252 square yards) per diem. 
Considerable time is necessary for the various successive 
operations, but only sufficient space should be maintained 
between them to prevent crowding and interference be- 
tween the workmen. ‘These operations in the Avenue des 
Champs Elysees have always required 15 days, and though 
this time might be somewhat reduced by decreasing the 
length of a section opened up, it is not safe to estimate 
for any shorter time ; 15 days therefore constitutes the 
period necessary to put the work in operation and com- 
plete one section, and this time should be deducted from 
the total time to find the true daily advance, which would 
become in the above instance 270 sq. m. (324 cubic yards). 

The second part of the work commenced March 29, 
1883, and required 62 days for a surface of about 13,000 
sq. m. (17,030 square yards), giving the same mean daily 
rate of 210 sq. m. ‘The actual advance was 275 sq. m. 
(330 square yards) per diem, and would have been much 
more if it had not been delayed by lack of materials. ‘lhe 
conditions were much more favorable on account of the 
season, the absence of hindrances attending the com- 
mencement of work, and because the removal of the old 

pavement was done by the company, so that but for lack 
of materials an advance of 300 sq. m. (360 square yards) 
. would have been made daily. 


(To BE CONTINUED.) 
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THE PROPOSED NIAGARA SHIP CANAL. 


THE accompanying map shows the projected location 
of this canal, joining Lakes Erie and Ontario by a deep 
canal on American territory. It is a portion of one pub- 
lished by the Oswego Board of Trade in the belief that 
the success of the bill now before Congress will be fur- 
thered by a more general knowledge of the subject. 

Six alternative routes are shown by dotted lines on the 
map, varying in length from sevén to twenty-five miles, 
and estimated to cost from eleven to nineteen million dol- 
lars. They extend from the Niagara River above the 
Falls to the same river below the Falls, or to Lake Onta- 
rio, and have been surveyed by Mr. William Pierson Jud- 
son, Mem. Am. Soc. C. E. 

The line apparently preferred ends at Wilson on Lake 
Ontario. Connection can be made with the Erie Canal at 
Syracuse through the Oswego Canal, as shown. 


ant Engineer for Brown, Howard & Co., New Aqueduct, Tarrytown, 
N. Y.; Edward Berton Kent, on a prelimiary survey for Chicago, 
Milwaukee and St. Paul Railway, Milwaukee, Wis.; William Willis 
Penney, Assistant Engineer St. Louis Water-Works, St. Louis, Mo ; 
Louis Lincoln Tribus, Assistant to Charles B. Brush, Mem. Am. 
Soc. C. E., New York City ; Harry R. Wheeler, Assistant Engineer 
Division 1, New Croton Aqueduct, Sing Sing, N. Y. 


AMERICAN WATER-WORKS ASSOCIATION. 


THE eighth annual convention will be held at Cleve- 
land, O., on April 17, 18 and 19, 1888. Headquarters 
will be at the ‘‘ Hollenden,” where special rate of $3 per 
day is secured for those in attendance. 

An interesting feature will be the display by members of 
drawings representing a variety of novel ideas in water- 
works construction. 

Arrangements are also made for the associate members 
to display such samples, models or drawings of their pro- 
ductions or specialties as they may desire, special rooms, 
of easy access, being provided for this purpose. 





The bill (H. R. 8,064) now before Congress provides 
for a commission composed of two members of the U. 5. 
Corps of Engineers, two civil engineers, and one member 
of the Chicago Board of Trace ; this commission to pre- 
pare plans for a canal to pass vessels of the class using the 
St. Mary’s Falls enlarged canal—that is, nineteen feet 
draft. 

Briefly, the proposed Niagara Ship Canal is intended 
to bring large steamers of 3,000 tons, or 100,000 bushels, 
146 miles nearer New York than they can now come. Mr. 
Judson computes that this will produce a saving of freight 
charges of not less than three-quarters of a cent per bushel, 
and that the cost of the now proposed 20-foot canal will be 
nineteen million dollars by one route and eighteen millions 
by another. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


AT a regular meeting Wednesday, April 4, President T. 
C. Keefer presiding, after the transaction of regular busi- 
ness, the death was announced of George W. Cass, Fellow 
of Am. Soc. UC. E., New York City, Charles Latimer, 
Mem. Am. Soc. C. E., Cleveland, O., and William A. G. 
Emonts, Junior Member Am. Soc. C. F., Reading, Pa., 
and the president was authorized to arrange for 
the preparation of their memoirs. A short paper was 
read by J. F. Flagg, Mem. Am. Soc. C. E., in the con- 
tinuation of the discussion at the last meeting, on the 
‘* Flow of Sap in Trees,” after which, by special invita- 
tion, Mr. R. K. Wright, Jr., lately Section Engineer on 
the Panama Canal, made some informal statements de- 
scribing the condition and administration of the work, 
replies were offered by Messrs. Appleton and Colné, and 
some discussion by members of the society followed. The 
following gentlemen were elected : 


As Members .— Wiliam Crulman Ambrose, Division Roadmaster 
Southern Pacific Railroad; Francis Webster Blackford. Jr., Kesi- 
dent Engineer Union Pacific Railway, in charge of construction 
work at Butte, Mont.; Howard Breen, Engineer Keystone Bridge 
Co., Pittsburg, Pa.; Edward Carlos Carter, Principal Assistant Engi- 
neer Chicago and North-western Railroad, Chicago, Il!.; John 
Joseph Donovan, Engineer in charge various branches in Montana 
of Northern Pacific Railroad, Helena, Mont.; Frank Louis Fuller, 
Engineer Marblehead Water- Works, Boston, Mass.; Bruce F. House, 
Division Engineer Denver and Santa Fe Railway, Denver, Col.: 
James MacFarlane, in charge of construction Anaconda Mining and 
Smelting Company’s works, and of the engineering work in their 
mines, Anaconda, Mont.; Charles Clemons Rose, Division Engineer 
New York, Lackawanna and Western Railroad, Scranton, Pa.:; 
Horace Edward Stevens, general engineering ; Charles Frederick 
Stowell, Bridge Engineer New York State Board Railroad Commis- 
sioners; Arthur Newell Talbot, Assistant Professor of Mathematics 
and Engineering, University of Illinois, Champaign, !l.: Charles 
Chancellor Wentworth, Principal Ass‘stant FEng:neer Construction 
Deputment New River Raslroad, Roanoke, Va. 

As Associate.—George Henry Crafts, Bridge Constructor and 
general Contractor, Atlanta, Ga. 

As Juniors.—William George Clark, First Ascistant Engineer, 
City Engmeer’s Office, Toledo, O.: Arthur Leland Cornel). Assist- 


Information as to hotel accommodations, etc., and as to 
space for display of products, may be had by addressing 
the Local Committee of Arrangements, of which H. F. 
Dunham, C. E., City Hall, Cleveland, is chairman. 

Papers as follows are announced from among those 
promised : ‘‘ Sanitary Protection of Rochester’s Source of 
Water-Supply,” J. Nelson Tubbs; ‘‘ The Use of Salt- 
Glazed Vitrified Pipe,” S. E. Babcock ; Consumption of 
Water by Cities and Towns, H. W. Ayres ; Water-Supply 
of Tokio, Japan, Y. Nakajima; ‘'Quindaro Settling 
Basins and Syphon Well,’’ R.C. Pearsons ; ‘* Reservoirs,” 
Samuel McElroy ; ‘‘ Water-Works Records,” J. M. Diven; 
‘* Weight and Thickness of Cast-Iron Pipe,” J. W. Hill; 
‘*One Phase of the Problem,” H. F. Dunham; ‘* The 
Indirect Income of Water-Suppliers,” F. L. Fuller ; 
‘*Feed-Water Heaters and Condensers,” Charles A. 
Hague ; ‘‘ Stand-Pipes for Water- Works,” B. F. Stephens ; 
‘*Recent Filtration Practice in India,” S. Tomlinson ; 
‘* Practical Results in Mechanical Filtration,” William G. 
Richards ; ‘' ‘he Use of Liquid and Gaseous Fuels,”’ H. 
H. Harrison ; ‘‘ Approximate Determination of the Rental 
Values of Fire-Hydrants,” J. Nelson Tubbs. 

Special rates have been secured from certain railroads, 
particulars of which can be had from the Secretary, J. H. 
Decker, Hannibal, Mo. 


PROPOSED IMPROVEMENT OF THE PORT OF 
PHILADELPHIA. 


It is proposed to extend the wharves on the water front 
of Philadelphia some 300 feet further out into the Dela- 
ware to accommodate the increased length of modern 
vessels. 

To dothis, however, and still leave sufficient width of 
channel to accommodate these large vessels it will be nec- 
essary to remove more or less of some of the small islands 
between Philadelphia and Camden. 

When this is done, and the Camden wharves extended 
300 feet also, there will remain an average channel width 
of 2,6co0 feet. 

To remove these obstructions and obtain an average 
depth of 26 feet at low water, will, it is estimated, cost 
about $3,000,0c0, and Col. W. P. Craighill, Lieut.-Col. 
Cyrus B. Comstock and Lieut.-Cul. EHlenry M. Robert, 
who have investigated the matter for the Government, rec- 
ommend that the work be done. 

The Philadelphians are naturally desirous that the whole 
expense of the improvement be borne by the Government, 
but the engineer officers are of the opinion that if Phila- 
delphia desires the acquisition of lands for this improve- 
ment it should purchase the islands and turn them over to 
the Government for removal. 


CARELESS BRIDGE CONSTRUCTION. 


. Ona railway bridge near Bombay the sills are said to 

project over the foot-plates of the locomotives. This, 
according to /adian Enginecring, was the occasion of a 
recent ‘‘ unfortunate accident,’ the engineer of a passing 
train having been summarily removed from his foot-plate 
by this ingenious man-trap. 
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DAMAGES COLLECTED FOR SEWAGE-Fary 
NUISANCE. 


AT Warwick Assizes on Friday, before Mr. Baron Hud. 
dleston, an action was brought by William Thompson 
architect, of Stratford-on-Avon, against the Mayor and 
Corporation of that town, to recover damages for nuisance 
occasioned by the Corporation sewage-farm, and also to 
obtain an injunction to restrain the defendants Continuing 
the farm under present arrangements. The ion of 
Stratford in 1885 set up sewage-works and farm within , 
Guarter of a mile of plaintiff’s residence, and from tha 
time it was alleged a nuisance had been caused by horrible 
smells, which affected the comfort of plaintiff and hi; 
family, and depreciated the value of his house and land 
Plaintiff complained from time to time to the Couneil of 
the nuisance caused, and made representations to the Lou! 
Government Board. In consequence Dr. Munroe was cop. 
sulted, and advised the Council that the only way to remove 
the nuisance was to precipitate the sewage ; but this work 
had not been carried out, owing to the heavy expense it 
would entail. Professor C. M. Tidy said he visited the 
works in February, and the stench from material then be. 
ing removed from the tank was most offensive. The pro 
cess that went on had practically no effect upon the sew. 
age, and he had never before seen a worse-conducted place. 
Numerous other witnesses were called to prove that thé 
nuisance was continuous, and had been in no way abated. 
Sor the defendants, it was admitted a nuisance had been 
caused, but contended that the Corporation had done 
everything they could to abate it, and that plaintiff was 
only entitled to nominal damages. The jury gavea ver. 
dict for the plaintiff with £1,000 damages, and his lord. 
ship entered judgment for that amount, and granted as 
injunction against the Corporation to be held over for 
twelve months.— Building News. 


ACOUSTIC INSULATOR. 


THE Gente Crutl recommends the use of shavings soaked 
in lime-water for packing between joists under floors to 
deaden noises, claiming that, besides adding little to the 
weight of the floor, this packing, if a solution of chloride 
of zinc be added to the lime-water, becomes incombustible 
and drives away rats and mice. 

It has been satisfactorily applied in hospitals and bar- 
racks, and is neater and cheaper than most substances 
commonly used. 

Workmen handling it should wear roadmakers' specta- 
cles to protect their eyes from the disagreeable dust. and 
should carefully wash their hands when leaving work. 


MOVING THE HOTEL BRIGHTON. 


THIS enterprise is now well under way, and, the pre- 
liminaries having been arranged as described on page 230 
of our issue of March 10, the locomotives were attached 
last Tuesday, and in two days moved the structure by 
short stages a total distance of 264 feet. Six jocomotives 
were at first required to pull it up the initial grade, but 
when that was surmounted four were found sufficient to 
move it. 


ARCHITECTURAL DRAUGLHTSMEN. 


A. number of architectural draughtsmen met in J. G. 
Cutler’s office, at Rochester, N. Y., April 4 and formed 
a ‘* T-Square Club.” S. E. Hillger was elected presi- 
dent, and William H. Barnes secretary. 


ENGINEERS’ CLUB OF PHILADELPHIA. 


THE club met March 17, Vice-President John T. Boyd 
in the chair; thirty members and six visitors present: 
Howard Murphy, Secretary. 

Mr. A. Marichal read a paper upon the ‘‘ Testing of 
Cements,” calling the attention of the club to the waste of 
money resulting from the incomplete knowledge of the 
properties of cements. 

Mr. Marichal asked for the appointment of a committet 
of five who would recommend a practical method of test: 
ing cements and present it to the club for its approval, 
which, on motion, was ordered. 

The sectretary presented, for Mr. Frederick IJ. Robin- 
son, a complete description of the manufacture of gun- 
powder. 

Professor J. W. Redway followed with a discussion of 
the chemical reaction which takes place during the ¢t- 
plosion of gunpowder and other explosives, giving a sum- 
mary of results of experiments and investigations by 
himself and others. 

Mr. L. F. Rondinella presented a paper upon “ Incan- 
descent Electric-Lighting,” giving tables, formula, and 
calculations for the determination of the relative commer- 
cial values of lamps of higher efficiency and shorter life, 
with those of lower efficiency and longer life. 


PERSONAL. 


MR. JAMES C. BAYLES, President of the New York 
Health Board, and for many years editor of the /ron 4x¢. 
has severed his:connection with that journal. 


Mr. CHARLES KIRCHOFF, JR., who, for some time 
past, has had editorial charge of the /son Age, is now an- 
nounced as its editor. 


Mr. Ws. R. BILLincs, C. E., bas resigned his position 
as Superintendent of the Taunton, Mass., Water-¥\ orks, 
and has accepted a position with the Chapman Valve 
Manufacturing Company, of Indian Orchard, Mass. Mr. 
Billings’ personal address is No. 1§ Harrison Street, 
Taunton. 
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': COMPLETION OF THE ARCHES OF 
“ THE NEW HARLEM RIVER 
: BRIDGE. 


- ON Monday last the key segment of river 

* arch of the new Harlem River Bridge, de- 
scribed in our issue of January 21, was suc- 
cessfully placed in position. This and the 
adjacent land span, completed some two 
months ago, are each of steel, with a clear 
Opening of over 500 feet, and were furnished 
and erected by the Passaic Rolling Mill Co. 
All the arches are now completed, but it is not 
expected that the formal opening will take 
place before next fall. 





TRADE CATALOGUE. 


THE Silsby Manufacturing Company, Sen- 
eca Falls, N. Y., have just issued a pamphlet 
\lustrating and describing a new portable, 
low-pressure, steam. heating apparatus for pub- 
_+, lic and private buildings. 


ARCHITECTURAL COMPETITIONS. 


ST. Paut, Minn.—Several of the architects are work- 
ng upon competitive plans for the new Germania bank 
- building. The invitation to competition calls for two 
sets of plans, one set fora building soxroo, and the 
other for a building rooxroo; but each must be fora 
seven-story structure, to be built of pressed brick and 

-. Bayfield sandstone. 


W aBasH, INv.—Plans are wanted here until June 11 
-. for an Orphans’ Home bu:lding. Address William 
._. Hazen, County Auditor, as above. 


West Superior, Wis.—The compeiition for plans 
_ for the new $20,000 City Hall resulted in favor of 
Architect J. D. Allen of Minneapolis. 





’ - For works for which proposals are requested see also 
the ‘*Proposal Colu.nn,”’ pages i-vil-vi-284-ix. 





Persons who make any use of the information they 
fand in these columns we trust will not omit to mention 
Tre ENGINgeerRiInG & BuILpING RECORD as the source. 





-- Our readers will oblige us by notes, clippings, or any 

“ information which will put us in the way of obtain- 
ing early and reliable news for our ‘** Contractin yr 
Intelligence.’ /nx formation of importance sent 
fo ws exclusively, and not elsewhere published, 
will be liberally paid Sor. 








: WATER, SEWERAGE, ETC. 


WiInnssoro, S, C.—Water.— J. Withers, City 
Clerk, writes: ‘ The subject of water-works for the 
town of Winnsboro is*now under advisement by the 
town authorities.” 


Soutn Centre, Kan.—Warter.—D. W. Relihan, 
City Clerk, writes: *‘Our people are talking about 
voting bonds to build a system of water-works, but no 
action has been taken by the City Council in the mat- 
ter yet.” 


UuHRICHSVILLE, O.— Concerning the water-works 
project here, our correspondent writes as follows: 
**Will rent from the Dennison Water-Supply Company, 
of Dernison, O. For information inquire of c. B. 
Street, V. P., Dennison, O." 


GREENPORT, L. I.—Concercing the water project 
here, G. H. Corwin, the Town Clerk, writes as follows: 
** At a Corporation mecting held about two weeks ago 
the village trustees were authorized to grant a fran- 
chise for water-works to Messrs. Swain & Lovell, of 
Brooklyn. I understand Messrs. John Lockwood & 
Soo are the engineers.”’ 


CuHapvpron, Nes. — Watsr.—R. G. Dorr, Town 
Clerk, wmtes;: ‘* Chadron will vote for the issuance of 
$25,000 worth of municipal bonds April 3. The prop- 

_ osition will carry without a doubt, and when these 
bonds are negotiated the system will be erected.” 


Towson, Mp.—The Towson Water Company will 
erect a large reservoir here. 


Co_tumBus, O— Engineer Danenhower has submitted 
his report onthe proposed intercepting sewer. The 
report places the entire cost at about $500,000. 


A.Bany. N. ¥.—The Board of Finance has adopted 
a resolution which authorizes the issuing of bonds in 
the sum of $200,000 for the purpose ot purchasiny en- 
wines and boilers and for the erection of suitable build- 
anes, the employment of engineers, surveyors, and 
other necessary assistants. 


Monmoutu, I_t.—Water-works are to be established 
bere this summer, 


San Disco, CaL.—The Mount Tecarte Land and 
VW ater Company has been incorporated here: capital, 
3 ~ 50,000; W. H. Barton and others, incorporators. 





Los ANGELRS, Cat.—The Old Mission Land and 
Water Company has ceen incorporated here; capital, 
$192,000; J. F. Turner, and others, incorporators. 


SALEM, Mass.—H. M. Meek, City Clerk, writes us 
regarding an item which has been extensively pub- 
lished to the effect that additions were to be made to 
the water-works system here as follows: *‘ Our water- 
works have been in operation since 1869. No steps have 
been taken to improve them, and no improvement is 
contemplated "’ 


FRANKLINVILLE, N. ¥.—Our correspondent writes : 
‘* Parties have been to this place and looked at a num- 
ber of springs in the locahty. No other steps have yet 
been taken, butno doubt before long other steps will 
be taken and we will have asystem of water-works 
here. 


CARTERVILLE, Mo.—Water-works for this place are 
talked of. 


Orono, 
here. 


Meg.—Wat-r-works are to be established 


WASHINGTON, Kan.—Bonds are to be issued for the 
construction of a system of water-works here. 


BaTesvitLe, ArK.—It has been decided to erect a 
complete system of water-works here this summer. 


WarRIOR STATION, ALA.—It is reported that water- 
works are to be established at this place. KR. H. Pear- 
son 1s said to be at the head of the scheme. 


WAKEFIELD, Can.—Water-works are to be estab- 
lished here. 


DENTON, TEX.—It is reported that a system of water- 
works will be established here. 


Herena, Mont.—Ic is reported that plans for a sew- 
erage system of this place are nearly completed. 


ScoTLAND, DaAK.—Water-works will be established 
here. The City Clerk is G. O. Sindly. 


Cuatora, Kan.—Water-works will probably be es§ 
tabiished here. 


{ Santa Cruz, Cat.—Bonds in the sum of $100 oco 
will be issued for the construction of asystem of water- 
works here, 


FRANKLIN, N.H.—Water-works are to be established 
here and a committee has been appointed to take pre- 
liminary steps towards the end desired. 


Wess City, Mo.—The water-works question’is be- 
ing considered by the trustecs of this place. 


RaceiGcH, N. C —The time fcr opening bids for the 
sewer construction has been postponed until April 16. 


TECUMSEH, Nes.—The opening of bids for water- 
works has been postponed from March ag to April 17, 


EvGar, Nes.—Our correspondent writes: ‘* Water- 
works bonds carried almost unanimously.” 


New York Citry.—The Aqueduct Commissioners 
have rejected ail the bids for the construction of the 
pipe-line from One Hundred aod ‘Vhirty-fifth Street 
down to the Central Park Reservoir, and will give a 
public hearing on the subject on April rt. It appears 
that such a pubiic hear ng is required by law, and 
during the contest over the ace bids it transpired that 
no such public hearing had been given. The work 
will be readvertised. 


Pitrsspvrc, Kan.—This place has decided to estab- 
lish a sewerage system and at a recent meeting of the 
town officials a resolution was passed makiny the tem- 
porary committee a permanent one, with tull power to 
proceed ‘n the matter. Operations are to begin at 
once. J.C. Merrill is Chairman of the Committee. 


Orono, Mze.—Water.—Albert White, Town Clerk, 
writes: ‘‘Company chartered and organized and are 
awaiting the action of the Bodwell Wate: Power Co. 1n 
order to ascertain if they can contract with them fora 
supply of water. 


Uniontown, Pa.—Extensive improvements are to be 
made to the water-works here. 


ASHLAND, W:5S.—It is stated that several miles of 
additional sewer matns wil] be laid in this city during 
the summer, 


Mapison, Fia.—It is reported that W. T. Davis is 
interested in a water-works project for this place. 


Mounpsvituxe, W. Va.—'the water-works question 
has been settied here and the system is to be built, 


WaTER-WoORKS.—See our Proposal Column for in- 
formation regarding water-works and water-works 
supplies at the following places: Goderich, Ont., 
Goldsboro, N.C., South Boston, Va., Florence, Ala., 
Tilbury Centre, Ont., Tecumseh, Neb., Pittsburg, Pa.. 
Southbridge, Mass., and Columbia, S. C. 


BRIDGES. 


Waterrows, N. ¥Y.—A bill has passed which au- 
thorizes this town to levy a tax and borrow money for 
the erection of two bridges, 


SHELDON, VT.—A two-span bridge was let into the 
river at this place by ice knocking out the pier. 


WitminactTon, N. C.—A bridge is to be erected over 
the Black River, near this place, by the Cape Fear and 
Yadkin Valley Railroad Company. 


KNoxviLLe, TEXNN.—A bridge is to be erected over 
the railroad tracks in thiscity by the Board of Public 
Works. 


New Frorenxce, Pa.—A bridge is to be built here by 
the County Commissioners. 

New Oxcrans, La.—A bridge is to be placed over 
the St. Bernard Canal. For details address J. N. 
Hardy, as above. 


Lancaster, O.—The County Commissioners of Fa.r- 
field County will erect five new bridges. Address, fcr 
details, B. F. Dunn, asabove. 


Oguaka, ILL.—A bridge isto be constructed over tne 
Mississippi at this place. 


New Brunswick, N. J.—Plans have been present-d 
to the Middlesex Board of Frecholders for a new sto te 
bridge over the Raritan River at this place tocost 
$132,000. 


Dgtroit, Micu.—It is stated that a syndicate pro- 
poses to build a winter bridge across the river at this 
place, the structure to have three draws, and to be torn 
down, so far as the superstructure 1s concerned, at the 
opening of navigation. A bill giving the necessary 
charter has already passed the Canadian Parhament 
and Conyress will be asked to have the United States 
Engineers examine the scheme, and report whether at 
would be an obstruction to navigation or not. 


BrinGgs.—See our Proposal Column for information 
regarding bridge construct/on at the following placcs: 
Dover, Del., Annapolis, Md., Philadelphia, Pa., Hol- 
ton, Kan., and Gates Centre, Kan. 


GAS AND ELECTRIC-LIGHTING. 


Haverson, Mass.— Gas works will be erected here 


BRATTLEBORO, OnT.—An electric-lighting plant to 
cost $20,coo 1s to be erected here. 

Excecsiorn, Minn.—Electric-light works will be 
erected here. 


Orono, Mr.—The selectmen have been authorized 
to light the strects of this place by electricity. 


EasTEND, Minn.—The gas com pany will crect large 
works during the summer season. 


SALEM, Mass.—It is reported that $3€,coo has been 
appropriated for electric hghts. 


Lre, Mass.—The public streets, etc., of this place 
are to be lighted by electricity. 


Denton, TeEx.—It is reported that gas works are to 
be built here. 


Grafton, W. Va.—The Grafton Gas Company will 
soon erect a 60-hght arc plant. 


Cuarceston, W. Va.—The Charleston Gas Com- 
pany has decided to erect machinery for the purpose 
of manufacturing watet gas, 


BraumMont, T#x.—Thomas & Gorman will erect an 
electric-light plant here. 


LyncHBurG, Va.—The Lynchburg Incandescent 
Electric Light Co, will enlarge its plant and add ma- 
chinery. 


CATLETTSBURG, Ky.—It is reported that an electric- 
light plant is to be established here, and that H Well- 
man 1s at the head of the project. 


STREET-WORK AND PAVING. 


Burrato, N. ¥Y.—Considerable discuss‘on is going 
onin the Board of Aldermen concerning a‘‘vulcanite’ 
pavement, which is said te bein use at Philadelphia, 
Washington and Pittsburg. 


BIDS OPENED. 


Boston, MaAssS.— GRANITE, FErc.—The Court-House 
Commission have receiv'd proposals for furnishing 
140.000 cubic feet of dressed granite and 8,000,0c0 
bricks and the iron frame wotk necessary inthe com- 
pletion of the rew court-house. ‘lhe bid of Sampson, 
Clark Co. was $264.864 and that of Augustus Lothrop 
ee ‘Lhe contract was awarded to Sampson, Clark 

: Co. 


New York City.—The following bids for work in 
the erection of an armory building on the block 
bounded by the Boulevard, Ninth Avenue, Sixty-Sev- 
enth and Sixty-eighth Streets were opened March 29 
by the Armory Board: 

Masonry—Moran & Armstrong, $176,743; Luke A. 
Burke & Co. $279,606; FE. D. Connelly & Sons, $168,- 
840; John Keleher, $158,250. 

Iron Work—Wallace Iron Works, $77.000. 

Steam-Heating and Ventilating—Rutzler & Blake, 
$11,976; Baker, Smith & Co., $12,848; Jacob Jamer, 
$12,471; James Curran, $11,810. 

Plumbing and Gas Fitting—George Codv, $12,000; 
John Renehan, $12,000; James Armstrong, $11,737; P. 
J. Andrews, $14,300; Isaac A. Shumway, $12,125; 
Christopher Nally, $12,995; Mead & Rossman, $12,- 
500; John Sullivan, $10,000, 

The board returned to the architect the plans and 
specifications, with instructions tu bring the total cost 
within the appropriation of $300,000. 


ALBany, N, Y.—Paving—The contract for paving 
Norton Street with granite blocks has been awarded to 
oe Holler, and that for paving Canal Street. from 

ark Street to Lexington Avente, to A. N. Brady. 


New York City.—The following was the only bid 
for building additions to pavilions B,C and D, and 
dining-room and kitchen A at Central Islip, L. 1, by 
the Department of Charives and Correction, and 
opened March 31; W. S. Velsor, $12,737. 


ALBANY. N. ¥.—The following bids for building 
new reservoirs, gate houses, etc.. were opened March 
29 by the Special Water Commission: lacab Holler, 
Albany, $375,127.59; Sullivan & Ehlers, Albany, $421,- 
015.50: Houlihan & Flagler, Cohoes, $485,628.83: John 
H. O'Rourke, Brooklyn, $490,357.92; Crawford & Va)l- 
entine, Brooklyn, $271,594. 


Yankton, Dak.—The contracts for building the 
additional wings to the South Jbakota Insane Hospital 
have been awarded by the Board of Trustees as fol- 
lows; W. Wallace & Son, Canton, Dak., for excavating 
and stone-work of both basements, $19,400; J. B. Pat- 
tec, Canton, for completing the wings above the base- 
ment, $58,500. 
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Cwicaco, I11.—The following bids for pumping 


machinery, etc., were received by G. B. Swift, Esq., * 
March 31: 
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Larger, Micu.—The following bids for construct- 
ing a complete system of water-works were opened 
March 24 by the Water Board : 

Complete Works—W. S. Parker & 'Co., New York, 

440. 
we ee except wells and engine houses—W Wal- 
ker Port Huron, Mich., iron, $34,856; kalamein, $34,- 
ooo; Lansirg Iron and Engine orks, Lansing, Moch., 
$38,000; Geo. C. Morgan, € hicago, Ill., 1ron, $39,679: 
kalamein, $42,519; wood, $36,266; Rhied Bios., La- 
peer, Mich., $35,739. 

Pumps and Boulers—W. Walker, Port Huron, three 
bids. $4,000, $4,700, $5,200; Michigan Pipe Co., Bay 
City, three bids on wood pipe, $4,200, $5,300 $7,200; 
Lansing Iron and Engine Works, $5,354; Deane Steam 
Pump Co., Holyoke, Mass., $8,100. 

Hydrants—W. Walker, $<,8o00. 
$ Gates—W. Walker, four bids, $8.50, $13.70, $20.50, 

28. 

Special castings — W. Walker, $2.50; National 
Foundry and Pipe Co., Scottsdale, Pa , $3; Detroit 
Pipe and Foundry Co., Detroit. Mich., $2.30. 

Iron Pipe, per ton—W. Walkei, $28.15; National 
Foundry and Pipe Co., Scottsdale, Pa., four bids, 
$31.67, $31.42, $31.17, $30.¢2; Detroit Foundry and 
Pipe Co., Detro:t, Mich., $28. 

Complete pipe, hydrant and gate system— Dennison 
& Cornell, Muscatine, Iowa, $31.950; Michigan Pipe 
Co., $25,644.50; National Tube Works, Chicago, Ill., 
complete, with kalamein pipe, $30,000, 

Boilers—Lansing Iron and Engine Works, $1,300: 
Gordon & Maxwell Pump Co., Hamilton, O., $1,875. 

Pumps—Gordon & Maxwell Pump Co., five bias. 
$2,500, $2,800, $3,150, $3,600, $3,750. 


St. Paut, Minn.—The following contracts have 
been awarded by the Poard of Public Works: 

Sewers and Pavements— Grading Seventh Street, 
from Phalen Street to White Bear Avenue,to A. 0. 
Oleson for $21,310; sewer on Maple Street toG. Mo- 
line and others for $1,124 82; grading Forest Street, 
from Mcl.ain to Seventh Street, Hastings Avenue, 
from Plum to English Street, sewering Hastings Ave- 
nue, from Plum to Earl Street. Forest, from Hastings 
Avenue to Fourth Street, Point Doug'as Street, from 
Earl to Maple Street, and Mendota Street, from Hud- 
son to Frances Street, to McArthur Bros. tor $54,000: 
paving Vir,inia Avenue with brick to James Forrestal 
for $16,400. All bids for sewers on Warsaw, Goodhue, 
Dawson, Leech and Oneida Streets were rejected. 


St. PauL, Minn.—Contracts have been let by the 
Board of Education as follows: Humboldt School, 
$50,000, to Armit & Co ; new school building, $32,000, 
to contractor Rundles 
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New Yorx Cirvy.—The following bids for lighting 
the streets, etc., of this city for the term of one year, 
commencing May 1, were opened March 26 by the Gas 
Commission: 

Consolidated Gas Company, $17.50 per lam ; New 
York Mutual, $17.50; Equitable, a Centre: $28; 
Northern, $29; Yonkers, $29; New York and New Jer- 
sey Globe, $25. The latter company willsupply naph- 
tha gas at $21.50 for 1,000 lights, $23.50 for 500, or 
$23.50 for 300 1n the district now lighted by the Yonkers 
Gas ope The Brush Electric IHuminating Com- 
pany, 392 lights at 44 Certs each per night; 52 at 39; 46 
at 40, and 17 at 47. The United States Itiuminating 
Light Company, 5 lights at 41 cents each per sight; 38 
at 44; 19 at 42; 13 at 47, and 349 at 49- The Harl-m 

ight Company, 207 lights at 39 cents each per night; 
29 al 40; 124 at 42; 38 at 41: 12 at 45: 19 at 50, and 15 at 
60 cents each. The Mount Morris Electric-Light Com- 
pany, 87 lights at 32 cents each per night; 143 at 39, 
and 80 aC4go. The Ball Blectcicbeht Company, 72 
lightsin Sixth Avenue and Broadway between ‘l'wenty- 
third and Fifty-ninth Streets, at 50 cents each per 
night. The East River Electric-Light Company, 162 
lights at 8 cents; 254 at 59 and 214 at 4244. The North 
New York El-ctric-Light Company, 370 Ights at 39 
cents, arc lights of not less than 1,090 candle-power 
each. Thiscompany will also furnish incandescent 
lights at 7 cents each Per night. 

No awards were made, but the matter will be further 


considered ata meeting of the Commission to be held 
in a fewdays. 


Warersuy, Conn.—The following bids for con- 


structing sewers were received by F. Floyd W 
Engincer, April 4, 1888: y oyd Weld, City 
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Also received, same date, bids for 9,400 square yards 
of granite, dimension block paving, as follows: 
Edward McManus, Waterbury, Conn., $3.23 per 
yard; Charles Jackson & Son, Waterbury, Conn., 
$2.02; RK. L. Bronson, Waterbury, Conn., $2.87; The- 
odore A, Madden, Bridgeport, Conn., $3.27; John H. 
Brown, New London, Conn., $2.73; Leonard W. 
ohnson, New York, N. Y.. $3.49; C. W. Blakeslee & 
i New Haven, Conn., $2.68. 
the contract was awarded to C. W. Blakeslee & 
Sons. 


Newark, N. J.—Piez..-The Aqueduct Board has 
awarded the contract for furnishing the amount of 
16and 1:2 1nch pipe and special catines requ'red to 
make the Twelfth Ward exteus:on, also for furnishing 
20,000 feet of 6-incl: pipe, to the Mellert Foundry and 
Machine Company, of Reading, Pa., at the following, 
prices: 16 and 12 inch pipe, $26.65 per ton of 2,a40 


& Baldwin, Washington, D. C., $25.975; 

John O'Connor, Buffalo, N. Y., $27,802.50; Shover « 

Christian, Indtanapolis, $27,955; J. W. & T.G. Rub- 

inson, Cincinnati, O., $29 439, E. A. Ross Lewin, Fort 
Wayne, Ind., $29,480. 

WasuHinaion, D. C.—The opening of bids for stone 
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pounds, special castings, 2!4 cents per pound ; 20,000 


feet of 6-1nch pipe, $27 per ton of 2,249 pounds deliv- 
ered in Newark. 


Litt.e Rock, Ark. —Steeet-LiGHTinc.—T he City 
Counc | has closed a con:ract with the Fort Wayne 
Jenny Electric-Light Company for an electrical appa- 
ratus to run four electric-Itght towers and ninety arc- 
lights, at a’cost of $27,000. 


_ Loutsvitte, Ky.—Machinery—Boilers—T he follow- 
ing proposals for pumping engine machinery and 
boilers, all complete,were opened April 2 at the Water 
Company's office: 

Quintard Iron Works, N. F. Palmer, Jr., & Co., 
$265,000. 

}: v. Morris Company, of Philadelphia, $235,000. 

he proposal of the latter company was accepted. 

The proposa's for engine house and engine founda- 
tions and caisson complete were as follows: W. 4, 
Patton, $253,505.02; Shanahan, ©’Connor& Co. .$236,- 
582.50; Donaid McDonald, $223,508.85; Sooy Smith 
Company, $162,289.55. 

‘lhe proposal of the Sooy Smith Company was ac- 
cepted. 

Uhe bids for inlet and river work were as follows: 
W.M_ Patton, $17,993; Shanahan. O’Connor & Co., 
$18,000; Donald McDonald, $:8,776.55; Sooy Simith 
Company, $9,920. 

‘lhe propusal of the Sooy Smith Company was ac- 


cepted. 
GOVERNMENT WORK. 


Loutsvittg, Ky.—Stong.—Abstract of proposals for 
furnishing stone for lock at Beattyville, Ky., opened 
March 3 by Major Amos Stickney, Corps ot Engineers, 
U.S. A.: Wendell ®. Curtis, 1.800 cubic yards, dressed 
face, per cubic yard, $16.93: 1,500 cubic yards, quarry 
face, per cubic yard. $14.45; 1,301 yards squared sione, 
per cubic yard, $11 93. 


Fort Wayng, [np.—The following bids for interior 
finish of Coart- House were opened April 3 by the Su- 
perv'sing Architect of the Treasury Department: 
Corbett & Van Horn, Washington, D. C., $23.563; 
McCarth 


forthe Congressional Library building, which was to 
eee anee piace March 31, has been postponed until 
pri. 
The bids for torpedo boats, which were to have been 
opened April 1, will not be opened until May 1. 


NEW CORPORATIONS. 


The Dougherty Cable Traction Company, Harper's 


Ferry, W. Va. Capital, $500,000. M. Lippman and 
others, incorporators. 


The Interstate Construction Company, East St. 


Louis, Ill. Capital, $800,000. James Campbell and 
others, incorporators. 


The Woodland Street Railway Company. Woodland, 


Cal. Capital, $30,000. Thomas Koss and others, io- 
corporators. 


The City Railway Company, New Vork, N. Y. 
Capital, $1.000,009. 


W.W. Cryder and others, in- 
corporators. 


The Wichita, Meade Centre and Western Railway 
Company; capital stock, $1,000,000. Directors, O. B. 
Hamilton, M. J. O'Mara, and others. 


MISCELLANEOUS. 


INDIANAPOLIS, IND.—Bids will soon be wanted for 
the foundations for the [ndian Soidters’ Monument to 
be erected he-e ata cost of $200,000 +=Fred. Baumann, 


of Chicago, 1'J., has been appointed supervising archi- 
tect. 





~ PROPOSALS. 
(Centinued from page viti.) 


NOTICE TO CONTRACTORS. 


Postponed on account of High Water. 





SEWERS. 


City oF MontGcomery, ALA., t 
April 3, 1888. 
GEALED PROPOSALS will be received at the office 
of the City Clerk until 6 o’clock, April 16, 1883, for 
the construct‘on of the Central Division of the general 
system of sewers and appurtenances, containing about 
as follows, viz: 


6,518 lin. feet of 2’x3’ brick sewer. 
60 as oe 


1'6°x2'3° ae 

et be oe , ee 
er ta 

2,823 18" pipe sewer. 
oe a 
asia i age =f 
7,916 eé oe e 4 


45 manholes, six of which will be rigged for flushing. 

A twenty thousand dollar boad wilt be required for 
the faithful performance of the contract and five hun- 
dred dollars must be deposited with the City Clerk 
with each bid. 

Plans and specifications can be seen at the office of 
the City FEugineer. Blauk forms of proposal will be 
furnished upon application. Work to be commenced 
fifteen days atter the contract is executed. 

W.S. REESE, 
Mayor. 
By W. G. WILLIAMson, 
City Engineer. 19 





APRIL 4, 1888. 

GEALED PROPOSATS will be received at the office 

of Supervising Architect, Treasury Department, 
Washineton, D. C., until 2 o'clock p. M., on the 20th 
day of April, 1388, forthe mater‘als required for the 
compietion of the masonry work of the Post-Office 
Court-House, etc., at Augusta, Me., above second 
floor beams, to be delivered at the bur'ding as requ'red 
and in accordance with the specification and drawings, 
copies of which may be <een at this office, at the office 
of the Superintendent, the Master Builders’ Associa- 
tion, Boston, Mass.; Knights of Labor office, Concord, 
N. H.; Mechanics’ and Traders’ Exchange, New 
York City, and the Builders’ Exchanges at Albany, 
N. Y., and New Haven, Conn. Each bid must be ac- 
companied by a certified check for $500. WILL. A. 
FRERET, Supervising Architect. 19 


PROPOSALS. 


TORPEDO BOAT.—WASHINGTON, D. C, - 
Proposals are wanted, until May 1, for the construc- 
tion of asub-marine torpedo boat. Address William 
C. Whitney, Secretary of the Navy, as above. 


WATER-WORKS.—Proposals are wanted at Te- 
cumseh, Neb., unto! April 17, for a complete systrm of 
water-works. Address P. A. Brundage, City Clerk. 








WATER-PIPE.—Proposals are wanted at Pitts- 
burg, Pa., until April 16, for furnishing and delivering 
896 tons of eel bee and 2z tons special castinys, ac- 
cording to specifications. Address E. M. Bigelow, 
Chief of Department of Public Works. 


BOILER AND ENGINE.—Proposals are wanted at 
New York City until April 7, fornew boiler and engine 
for steam launch *‘Wilham H. Wickham.’’ Address 
the Department of Charities and Correction, 66 Third 
Avenue. 


RES" RVOIR DAM.—Proposals are wanted at 
Southbridge, Mass., until April 14, for the building of 
a reservoir dam, according to specifications. Address 
A.C. Moore, Engineer, as above. 


RESERVOIR, COLUMBIA, S. C.—Proposals are 
wanted until Apri! g for building a reservoir, Address 
Wiliam J. Cathcart, as above. 


GRADING AND RAIIS.—Prc posals are wanted 
at Clevelard, O., until April r9,for grading and Medina 
block paviag on earth portions of Central Viaduct ; 
also for fuinishiug about 2,850 feet of double crack 
street railway on the tron pcrtion of viaduct—John- 
son's girder steel rails, Address Walter P. Rice, City 
Engineer. 


BUILDINGS.—Proposals are wanted at New York 
Ciry until April 13 for two groups of buildings, each 
consisting of three pavitions, with dining-room at- 
tached, at Central Islip, Long Island, N. ¥. Address 
the Department of Charities and Correction, No. 66 
Third Avenue, as above. 


PAVING.—Proposals are wanted at New York City, 
untd April m1, for taking up and relaying the pave- 
ment now in several streets, Address the Department 
of Public Works. 


WATER-WORKS.—Proposals are wanted at T:l- 
bury Centre, Ont., until April 25 for the construction 
of water-works. Address A. A. Wilson, Village Clerk, 
as above. 


STONE.—Proposals are wanted at Philadelphia, 
Pa., until April 27 for furnishing and delivering stone 
on the dike, inthe Delaware River, near Mifflin Bar. 
Address Henry M. Robert, Lieut.-Col. of Engineers, 
U.S. Army, as above. 


DIK &.—Proposals are wanted at Philadelphia, Pa., 
until April 27 for constructing a dike in the Delaware 
River, near the lowerend of Reedy Island. Address 
Henry M. Robert, Lieut.-Col. of Engineers, U.S. 
Army, as above. 


{RON BRIDGE.—Proposals are wanted at Holton, 
Kan., until Apr:113 for the erection of aniron bridge 
according tu specihcations. Address Ed. E. Birkett, 
County Clerk, as above. 


BRIDGE.—Proposals are wanted at Gates Centre, 
Kan., until April 23 for the construction of a bridge 
according to specifications, Address Henry Porter, 
Bridge Commissioner, as above. 


«Continued on page ix ) 








Building Intelligence. 


WR solicit from each and every one of our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—é 5, brown stone; 47, brick; dr st, 
brick store 34s dwe//, brown-stone dwelling: apart 
house, apar* went-house’ fem, tenement: ¢, each 
9, owner; a, architect: 6, builder; /7, frame. 








NEW YORK. 


N weor Park av and 82d, br flat; cost, $22,000; 0, 
Moore & McLaughlin; a, Thom & Wilson. 


N s 82d, 35 w Park av, 2 br flats; cost, $56,000 all; o 
and a, as above. 


N w cor rrsth and Madison avy, 2 br flats; cost, $70,- 
ooo all: o, Jas I) Johnston; a, Geo Keister 


124 West 24th, br stable; cost, $18,000; 0, Alfred P 
Darling; a, D & J Jardine. 


11 East roth, br flat; cost, $20,000; 0, Wm H Rus- 
sell; xa, Renwick, Aspinwall! & Russell. 


123-175 E 2oth, 2 br flate: cost, $46,000 all; 0, Loonis 
& Parker; a, Eugene Parker. 


Secor Third avand 156th, 5 br tens; cost, $74,000 
all; o, E R Robinson; a, DeLemos & Cordes. 


Ss East Broadway, 48 e Catharine, br stores: cost, 
$14,000; 0, John J Martin; a, Wm Graul. 

2,169 Second av, br tens; cost, $20,000; 0, Jonas Wei 
and Bernard Mayer; a, Geo B Pelham. 


7 Jones, br ten; cost, $20,000; 0, Daniel Halley; a, 
M V B Ferdon. 


S w cor Bedford and Downing, br ten; cost, $22,000; 
o, Alexander and Martha A Jansen; a, M V B Ferdon. 


42-44 FE 84th, br dwell; cost, $40,000 all: 0, Sisters of 
Charity of St Vincent De Paul; 0, Wm Schickel & 
Co. 


12 St Mark’s pl, brick club house; cost, $28,000; 0, 
Deutsche Am Schutzen Gesellschaft; a, W C Frohne. 


255-257 Greenwich, 2 br bldgs; cost, $10,000 each; 0, 
estate Geo W Walsh; a, J E Ware. 


3d av,se cor 34th, br and stone flat with stores; cost, 
$40,000; 0, Geo R Read: a, Basset Jones. 


352 E aoth, br dw with stores; cost, $7,500; 0, C 
Boylan; a, Joseph Wolf. 


North 3d av, es, 200 s Pelham av, 1 brick flat with 
stores; cost, $15,000; o, J B Haskin; a, A B Marshall; 
b, M Montague. 


W s 4th av, 5038 gist, 2 br dws and stores: cost, $28, - 
ooo all: o, K A Thomas and Wm H Hall; a, Cleverdon 
& Putzell. 
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53 Willett, br dw and store; cost 
Mosback: a, Geo Heidtfetder. 


260-264 Stantan, 3 br dws; cost, $40,000 
tus H Zimmerman; a, Rentz & Lange, 

95 Macdougal, br ten; cost, $16,000: 0 . 
hao & Ernest Hammor; a, Rentz & une Me 

N ¢ cor Centre and Leonard, br shoe factor... 
$50,000; 0, Solomon Loeb; a, De Lemos bone 

S wcor Webster av and 179th, 


cottages; $16,975 all; o, Elliot Fite 
& Hastings. 


q2 Hester, br shop; cost, $8,000: 0, 
a. Rentz & Lange. 


ALTERATIONS—NEW YORK. 


rst av and St Mark's pl. br ten; cost, $9,000: «. L-. 
pold Adler; a, Berger & Baylies, ee 


137-143 ad, br dws; cost, '$20,000; 0, Sisters of & 


Dominick; a, Wm Schickles & Co. 
205-207 goth, br factory; cost, $30,000; 0, FS Mrex 
a,G H Beedlong. . oe 
46 Pine, n e cor Pine and William, brick office bide 


cost. $130,000; 0, Commercial Assurance Co: a, &. 
Harney. 


1 $16,000; 0, Ag 


all: 9, }e 


fr SeMi-detaches 
Shepard; 4, Carn 


Ss 125th, so w 7th av, br hotel; cost, $55,007, 41, 
S Walker; a, Theo S ‘| hompson. 


BROOKLYN. 


Garfield pl, ss, 179 w 8th av, 5 bs dws; cost, to’ 
$52,500; o and b, John J Campbell: a, WM Coss. 

E s Bushwick av, 94 8 Troutman st,2 fr dws: ec 
$10,000 all; o, Peter Eisemarn; a, Th Engelharct, 

Ss Quincy st, 90 e Stuyvesant st,2 br dws: ox 
$18,000; o, John F Weige:: a, same as above 

227-29 Central av, 2 fr dws; cost, $7,000; 0, J Bias. 
a,same as above. 

W s Nostrand av, bet Prospect and Park pl, 2 ty ds: 
cost, $9,500 all; o, S E Lowther; a, J W Glover. 

W s Nostrand av, bet Prospect and Park pl, § brdas 
cost, $72,000 a1]; o and a, same as above. 


W s Nostrand av, 8 w cor Prospect pl: alson woz 
same, 2 br dws; cost, $19,700 all: o and a, saa 
above. 


283-8 


Devoe st, 3 fr dws; cost, $10,500 a!!: », Yn 
Mary 
bach. 


Kunz and Sebastian Zentgrat; a, F J bers: 


N e cor 7th av and 7th st, br dw and store; cost, §:1- 
coo; 0, A G Calder; a, W M Calder. 


789 Flushing av, br dw and store: cost, $8,000; :.4 
D Wellbrook: a, Th Engelhardt. 


Ss Vernonav 240 e Lewis av, 3 br dws; cost, $:hcx 
all; o, Heory Grasmann; a, Frank Holmberx. 

Es 7th av, 40 e 7th st. 3 br dws; cost, $27,00 all; », 
A G Calder; a, W M Calder. 

Se cor Franklyn and Dupont sts, 2 br dws; ca, 
$15,000; 0, John D Wacker; a, A Herbert. 


Es 7th av, 21 87th st, br dw and store; cust, $0 
o, A G Calder; a, W M Calder. 
S weor Fulton st and Kingston av, br dw ard sc: 
cost, $15,000; o, Peter Alsgood: a, Carl F Ersenact. 
21st and Washington, br brewery; cost. $/0,0x: «. 
Iler & Bergomeyer. 


77 bldgs costing less than $7,000. 
ALTERATIONS—BROOKLYN. 


Stagg and Ten Eyck sts. br armory, cost, $85.5:0, 5 
County of Kings; a, W A Mundell, | 

10 Lee av, br dw; cost, $10,000; 0, August Wauces, 
a, WmC Frohme. 


MISCELLANEOUS. 


MILLVILLE, N. J.—A_ Presbyterian church. to 
$15,000, ‘s to be erected here. 


ST. PAUL, MINN.—The St Paul .Fire anc Manct 
Insurance Company will erect a .arge office buries 
with 120 feet tront on Third Street at the cerocr 
Jackson, 


MONTGOMERY, MASS.—3}-gtory summer F*. 
38x125 feet: cost, about $13,000; 0, A M ee 
a, Richmond & Seabury, of Springfield; b, coat 
not let. 


MINNEAPOLIS, MINN.—About $4,000 wil & 
pended at the motor station on Lake Harret * 
summer garden anc theatre. 


WEST SUPERIOR, WIS.—The Land and River Is 
provement Co wll erect a $75,000 dock here. 


CHATFIELD, MINN.—The city will expend $5- 
000 on a public school building. 


NEENAH, WIS.—$100,000 is to be expeaded # 
school buildings. 


ABERDEEN, DAK.—Presbyterians will build + 
$15,000 church. 


SPOKANE FALLS, W. T.—Menteeth & Geitenbeck 


will put up a $100,000 business block. 


NEW RICHMOND, WIS.—The Y MC Ast” 


erect a building. 


: . Latel 
MIDDLEBORO, MASS.—The Baptist Society * 
erect a church to cost $18,000 here. 


KANSAS CITY, MO.—Mapte av. aear 
dwell: cost, $10,000; o, J K Gunnotte. 
1105-117 Broadway, br dwell; cost, $15,000 
Stark. 
Central, cor rsth, br dwell; cost, 
Soden, 


o i 
HUTCHINSON, KAN.—Carter & Woodref rt 
tects are preparing plans fora business 
$60,000. Si 
Opera house; cost, $80,000; locate 


strect. os 
John McAdams will erect a $20,000 resid 


Ind ave. & 
a, {R 


$15,000: 0, Pe 


Chermad 
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FILTER-GALLERIES AND COVERED 
RESERVOIRS. 


We print on another page an abstract of a 
part of the report of the Engineer of the Massa- 
chusetts State Board of Health upon matters 
connected with the water-supplies of the State, 
and we wish to call the attention of those who 
are interested in such matters to that portion 
which relates to the effect of filter-galleries on 
the water of ponds in the immediate vicinity. 

In the particular case reported by Mr. Stearns, 
the evidence of the chlorine determinations is 
sufficient to show that the water obtained from a 
filter-gallery distant 130 feet from the shore of 
a pond was in part derived from that pond. The 
changes inthe water produced by this filtration 
are very marked. The sediment, turbidity, color 
and odor are almost entirely removed, and the 
free and albuminoid ammonia are greatly dimin- 
ished. The filter-gallery water contains about 
one-tenth as many bacteria per cubic centimetre 
as are found inthe pond. All the alge of the 
pond were filtered out by the time the water had 
reached the filter-gallery. 

Mr. Stearns concludes that in many instances 
a supply of water may be obtained from a bed 
of porous gravel adjoining an unfailing pond or 
stream, and that the water so obtained will 
probably be purer, cooler, and better in its com- 
mercial and sanitary aspects than the water 
taken directly from the pond or stream. 

It does not follow that the results will be good 
when the filtering layer is thin, nor can such fll- 
tration be relied on to purify seriously polluted 
water. 

Mr. Stearns in his report also calls attention 
to the fact that certain waters deteriorate by 
storage in open reservoirs, that this seems to be 
due to the growth of certain forms of vegetation, 
and that this may be prevented by the exclusion 
of light. This was tried in the case of the 
high-service tank at Brookline with very satisfac- 
tory results. 

In close connection with the reports of the 
Board of Health upon water-supplies is an in- 
teresting paper on the odor and color of surface 
waters, by Dr. T. M. Drown, which was read 
before the New England Water-Works Associa- 
tion at its meeting in Boston last December. 

Dr. Drown has had charge of the chemical 
analyses of waters made for the State Board of 
Health in the Massachusetts Institute of Tech- 
nology, and this paper may be taken as a pre- 
liminary sketch of a part of a more extended 
report to be made hereafter. As regards odor, 
he points out that the peculiar odor developed 
in some instances when the water is rapidly 
heated, and which he terms the “hot odor,”’ is 
very different from the odor of the same water 
when cold, and is significant of certain forms of 
dissolved or suspended organic matters. 

The difficulty of describing these odors, or of 
establishing anything like a scale of comparison 
which will be significant to others, is very great. 
Dr. Drown uses the qualitative terms “ earthy,” 
“‘ straw-like,’”’ “‘ moldy,” ‘“ musty,” ‘ disagree- 
able,” “ offensive,” and “ peculiar,” but it would 
probably be necessary to visit his laboratory and 
compare samples to learn the precise sense in 
which each of these is used. His color-scale is 
more easily worked. It consists of a series of 
tints formed with varying amounts of ammonia 
by the Nessler reagent, the comparison being 
made in Nessler tubes three-quarters of an inch 
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in diameter and twelve inches long, the water 
standing nine inches high in the tube. Tint 
No. 1 is produced by Nesslerizing one cubic 
centimetre of the standard ammonium chloride 
solution containing 0.cooo1 gram of ammonia ; 
tint o.1 is produced by one-tenth of a cubic 
centimetre and tint No. 2 by two cubic centime- 
tres. The relation between color intensity and 
the amount of albuminoid ammonia present 
appears to be tolerably close, but further inves- 
tigation is needed on this point. 


ACCIDENTS IN MINES. 

THE paper on ‘ Accidents in Mines,” by Sir 
Frederick A. Abel, read before the Institution 
of Civil Engineers in May, 1887, with an ab- 
stract of the discussion which followed, has just 
been issued as an excerpt from the Minutes of 
Proceedings, forming a volume of 196 pages 
octavo, which contains much matter of interest 
to mining engineers, and especially to those in- 
terested in the practical operations of coal min- 
ing. It is true that the paper has a much more 
limited scope than its title indicates, since it is 
mainly devoted to the subject of explusions in 
coal mines, with some references to accidents 
connected with hoisting machinery and falling 
in of roofs of galleries, etc.; but the subject of 
explosions alone, involving, as it does, the whole 
subject of the lighting of mines.and that of 
various forms of explosives, is of great import- 
ance. 

The theory that explosions may be due to the 
presence of large quantities of fine coal-dust in 
the air, and that such an explosion may be as 
violent and as destructive as a fire-damp explo- 
sion, appears to be now generally accepted, in 
part on direct experimental! evidence and in part 
because it 1s almost impossible to account for 
certain explosions which originate in and follow 
the intake of the ventilating air galleries, upon 
the supposition that they are due to explosible 
gas mixtures. 

This has led to the use of means for moistening 
the air and laying the dust in the form of water 
sprays, steam jets, etc. One instance was cited by 
Mr. T. Forster Brown, in which ina large colliery 
an extensive line of water-pipes was laid along 
the main haulage roads having outlets giving off 
fine spray at intervals of forty yards, with the 
result of dampening the dust and reducing the 
temperature in a very satisfactory manner. 

As yet there does not seem to be any thor- 
oughly satisfactory form of miner’s lamp, and 
the tendency seems to be to seek some form of 
electric illumination for the purpose. The use 
of water to surround a blasting charge of a high 
explosive, forming what is called a “ water car- 
tridge,”’ is insisted on by Sir Frederick Abel, in 
part as a safeguard against accidental ignition 
of dust or gas mixtures and in part to distribute 
the force of the charge so as to avoid a crushing 
action in the immediate vicinity and produce 
work in bringing down or loosening coal over a 
large area. ‘The rule which he gives is that the 
quantity of water should amount to at least four 
times the volume of the charge of explosive. In 
speaking of the difficulty of detecting small 
amounts of fire-damp, the author considers that 
the best instrument for this purpose is the fire- 
damp indicator of Mr. E. H. Liveing, in which 
the additional rise of temperature in a platinum 
wire due to the presence of fire-damp while 
the wire is being heated by the passage of an 
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RESID gncE OF WILLIAM F. WELD, ESQ., BROOKLINE, 


" pioni -amerng. Perth Amboy brick for wall of first story, with 


and r—<««ar—=of. 
room 
room 
hard ~~ moods orenameled white. 


" The «<== architects were Wheelwright & Havens, Boston, 
ass 


YES} _JIFSENCE OF N. NEWLIN STOKES, JR., MORRISTOWN. N. J. 


1888, 
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electric current, is photometrically measured 
and accurately indicates the amount of fire- 
damp in the air. This instrument will in- 
dicate the presence of fire-damp or marsh- 
gas when it amounts to only 0.25 per 
cent_ of the air tested. Of the deaths due to 
Various causes in English coal mines from 1875 
to 188s, a little over 23 per cent. were due to 
explosives, 4o per cent. to falls of roof and 
sides, and the remainder to miscellaneous 
causes. 

The greatest improvement which has been 
made in protecting the lives of miners seems to 
have been made in the machinery in the shafts. 
The average of shaft accidents during the ten 
years 1850-60 was one death to each 1,161 per- 
sons employed; during the next ten years it was 
one to 2,121, while from 1871-80 it was only one 
to 3,557. 

T he various forms of safety-clutches and safety- 
hooles to be used in connection with the cages 
and lifts do not seem to obtain general approval, 
and_ it would seem asif none of them werea cer- 
tain protection against a drunken or careless 
engi meer, yet that will not account for the removal 
of su. ch apparatusfrom many shafts, since it would 
seem that it might be occasionally useful, though 
not aacertain preventive. We should be glad to 
obta -in data for an account of the safety devices 
used_ in mines inthis country and an estimate of 
their— practical utility. 





NEW YORK BENEFITED BY RIVER 
AND HARBOR IMPROVEMENTS 
ELSEWHERE. 


T m£1£ attention of those New York papers which 
are C-Alisposed to make light of the improvements 
of r -avers and harbors in the South Atlantic 
States is invited to the following letter received 
froma Col. William P. Craighill, U. S. A., which 
prese=nts another argument for rational consider- 
atior—a on the part of our metropolitan dailies of 
the -mmatter of river and harbor improvements 
elsew=vhere than around New York Harbor. The 
follo» wing is his letter : 


U.S. ENGINEER’S OFFICE, 
BALTIMORE, Mp., April rz, 1888. 
Srewe: [have this moment read with much satisfaction 
your editorial of April 7. Selt-interest is a powerful tele- 
scope through which to see at times, but in this case the 
Sun wamuust have been dazzled by its own light to such an 
exter» tas to not perceive that eyery commercial develop- 
ment onthe Atlantic coast is more or less in the interest 
of New York City, the great financial heart of the country. 
Ca ptain Bixby has shown clearly the importance of the 
minor improvements he referred to. While each may be 
comparatively small by itself, their aggregate makes a 
large volume, the effect of which is immediately felt by 
their \ocal commercial centres—Charleston, or Savannah, 
or W i\mington, etc. Experience has shown that any im- 
porta__nt commercial development at such a local centre is 
imme==diately followed bya new stsamboat line to New 
York— City, or by some other successful effort for increased 
connection with that great centre. 


Yours respectfully, W. P. CRAIGHILL. 





O awyp ARCHITECTURAL ILLUSTRATIONS. 


Neon 455: W HEEL WRIGHT & HAVENS, ARCHITECTS. 


In this building North River stone is used for under- 
Amhume==-rst stone trimmings ; shingled second story, gables 
Interior, quartered oak; hall and drawing- 
enameled white paint and gold ; library and dining- 
quartered oak. The principal bedroom finished in 





COPE & STEWARDSON, ARCHITECTS. 


TH 2==- first story is of stone; shingles above and shingle 


roof, 


Chest 
tects 


Interior finish: first story, oak; second story, 
=m att; third story. white pine, varnished. The archi- 
samen ere Cope & Stewardson, Philadelphia. 







EXAMINATIONS OF WATER-SUPPLY IN MAS- 
SACIIUSETTS.* 


BEGINNING the rst of June, 1887, every public water- 
supply in the State was visited and examined by the engi- 
neer or one of his assistants, places tor taking samples of 
water were chosen, and the methods to be followed were 
explained to those who were to take them. 

But few more than one-third of the whole number of 
cities and towns in the State have a public water-supply, 
yet the total population of the places supplied represents 
82 per cent. of the population of the State. This estimate 
of population represents the whole number of persons in 
the municipalities supplied, and is consequently slightly 
in excess of the number of persons who can avail them- 
selves of a public supply. There are but three towns hav- 
ing a population exceeding 4.500 that are not supplied, 
and where the population exceeds 3,500 the majority are 
supplied, while below this limit the reverse is true. 

‘here are in the State 123 sources of public water-sup- 
ply as follows: Ground water sources—springs, 16; large 
wells, 16: tubular wells, 7; filter galleries, 7; filter 
basins, 4; total, 50. Surface water sources—artihcial 
storage reservoirs, 36; natural ponds, 32; Streams, 5; 
total, 73. 

‘The line of separation between the different classes is 
somewhat indefinite. A filter gallery or well on the 
banks of a stream may each furnish water of identically 
the same character, while another well may furnish the 
water of a natural spring which it has replaced. Natural 
ponds, by having their level raised, may flow extensive 
meadows, and so become less satisfactory reservoirs than 
those that are wholly artificial, Tubular wells are fre- 
quently sunk in the bottoms of large wells or filter basins 
with the view of increasing the supply of water. 

The thirteen cities having a population of more than 
25,000 each all get their supply from surface sources. 

Of the 23 cities in the Commonwealth, 20, having a 

total population of 1,030,282, own their own water-works, 
while 3, having a total population of 57,214, are wholly 
supplied by private companies. 
_ Of the 103 towns having a public water-supply, 50, hav- 
ing a total population of 285,086, are supplied from their 
own works, and 53, heving a total population of 222.796, 
by private companies. The total population of the cities 
and towns owning their own works is 1,315,368, against 
280.010 for those supplied by private companies. 

About 200 samples of water collected from the existing 
water-supplies of the State, and from 36 places on 17 
rivers and ponds, are received monthly at the laboratory, 
in addition to a varying number collected as cccasional 
specimens from other places or in connection with special 
investigations of new sources of existing works. Daily 
records of the temperature of the water at 50 places, and 
of the heights of water and other information needed to 
make an approximate estimate of the amount flowing in 
the rivers at 19 places, aretaken by water-works and mill 
superintendents, or special observers, and are forwarded 
monthly to this office. 

Schedules are prepared each month to show the day on 
which each sample of water should be collected, and are 
so arranged that thesamples will reach the laboratory at a 
nearly uniform rate during the first five week days of each 
week, in order to permit them to be analyzed promptly 
when received. The schedules are also arranged so that 
waters having some relation to each other shall be col- 
lected on the same day or, in the case of rivers, after such 
an interval of time as will allow the water to flow from one 
sampling place to another. 

The willing co-operation of the water-works superin- 
tendents and others, and their readiness to collect and 
forward samples of water and to take such observations as 
we have desired, have added greatly to the value of the 
work done. 

In arranging in the beginning where samples of water 
should be taken it was the aim to get them in such a way 
that the chemical analyses would not only furnish a stand- 
ard for future comparisons, but that they should show in 
addition general laws affecting the purity of water-sup- 
plies. With this in view samples were taken of ground- 
waters from filter-galleries, wells, and basins, and of sur- 
face-waters in neighboring ponds or streams, to determine 
the effect of such filtration as might take place ; other 
samples were taken to show the effect of storing ground or 
surface waters in open distributing-reservoirs or in open 
or closed water-towers; others the effect of continuous 
filtration through a thin layer of sand or gravel ; others 
the comparative quality of water taken from the surface, 
mid-depth, and bottom of deep reservoir ; others a com- 
parison between water entering a storage-reservoir and 
after standing in it, and others the effect of aeration 
caused by the flow down a long steep brook of water pre- 
viously stored in a reservoir. 

Many results have already accumulated, and an exami- 
nation of them indicates that in addition to the great fund 
of scientific knowledge which they will furnish, much of 
the practical value to those designing and superintending 
water-works may be learned from such comprehensive 
work. 

When the first filter-galleries were built beside the rivers 
or ponds it was expected to get water filtered from the 
neighboring surface-supply. Jt was found, however, that 
the water from the galleries differed very much in chemi- 
cal analysis, temperature, and appearance from the sur- 
See ae ee 


* Abstract of the report of Mr. F. P. Stearns, Chief Engineer of 
the State Board of Health of Massachusetts, for the year 1887, from 
report of State Board on Water-Supply and Sewerage, being Senate 
Document No. 4. 










face-waters, and before pumping stood at a higher level. 
From this it was concluded that the water did not come 
from the neighboring pond or stream,’ but from the land 
side.* 

There are, however, several reasons why it seems prob- 
able that water drawn from filter-galleries, or by ozher 
means from the ground in the vicinity of bodies of surface 
water, comes to a large extent from the latter source ; and 
it was thought that if this could be shown to be the case, 
and it could be shown at the same time that the filtered 
water lost the general characteristics of surface waters and 
assumed those of ground-water derived from raintall soak- 
ing into the ground, the knowledge would be of much 
practical value to those locating or enlarging a ground- 
water supply. 

To settle the question, if possible, a special case was 
chosen for thorough investigation where the supply for a 
town was pumped from a filter-gallery, distant about 130 
feet from the shore of a pond. 

The amount of water pumped from this gallery during 
the year equals a daily average of about 900,000 gallons. 
The pumps are operated during each week day for about 
ten hours, no pumping being done on Sunday. 

The level of the water in the filter-gallery remains per- 
manently below the surface of the pond, lowering when 
the pumps are in operation and rising when they are 
stopped. In the evening it was about four feet below the 


pond. 


This particular source of water-supply was chosen in 
preference to any other because the pond was artificially 
salted by the drainage from manufacturing establishments 
on its feeders; so much so that it contained about ten 
times as much chlorine (one of the components of common 
salt) as most ponds at the same distance from the sea and 
not affected by drainage. 

The value of an abnormal amount of salt ina surface 
water for determining the source from which water comes 
to a filter-gallery lies in the fact that it is a stable chemical 
compound, and is not removed when the water containing 
it in solution is filtered through the ground. 

The water of the filter-gallery contains 2.4 parts of 
chlorine per 100,000, or about six times as much as is 
usually found in water at this distance from the sea. This 
large quantity may be accounted for in two ways: either 
by the filtration of water from the pond, or by some ab- 
normal condition of the soil which makes the water from ° 
the land side rich in chlorides. To determine whether or 
not the water from the land side presented this unusual 
feature, samples of water were collected from an unpolluted 
brook and pond in the vicinity, and from several pits dug 
deep enough to collect water coming to the filcer-gallery 
from the land side. In the samples of the water from the 
pond, brook, and three of the pits in which the water stood 
at a higher level than in the pond, the amount of chlorine 
varied from 0.25 to 0.45 in 100,000, averaging 0.37, OF 
less than one-sixth of the amount in the filter-gallery. 
Just what the fgures that have been given mean may be 
more easily understood by showing the results in a differ- 
ent form. 

The average amount of water pumped daily from the 
filter-pallery may be stated in round numbers as 900,000 
gallons or 7,500,000 pounds. 

The chlorine in the water is found to be 2.4 parts per 
100,000, equivalent to 180 pounds of chlorine in the daily 
pumpage. 

If it is assumed, as is probably the case, that all the 
chlorine in the water is combined with socium in the form 
of common salt, it can be shown from the relation which 
these two components always bear to each other that the 
total amount of salt pumped per day is 297 pounds. An 
equivalent amount of water derived from the land side 
would contain only 46 pounds of salt, while the same 
amount of water derived wholly from the pond would con- 
tain 462 pounds. 

These figures not only show that the water in the filter- 
gallery is a mixture of the waters from the pond and land 
side, but they permit a fairly good estimate to be made of 
the proportion which must come from each source to pro- 
duce the degree of saltiness equivalent to that found in the 
water from the gailery. 

Such an estimate shows sixty per cent. of the water to 
have come from the pond and forty per cent. from the land 
side, during the seven months under consideration. 

Before leaving the subject of the source of this water- 
supply it may be well to state that it is improbable that 
much of the water derived trom this pond comes through 
the comparatively narrow strip of ground separating the 
pond from the gallery ; in fact, the statement may be made 
in a general way that in the bed of a stream or pond the 
spaces between the grains of sand and gravel] usually 
become choked up with silt and vegetable matter to such 
an extent that little water will pass through any given 
square foot of surface ; and it is only where a large area of 
bed overlies or adjoins the porous stratum that it is safe 
to expect that a large supply can be obtained by filtration. 

When the water is once in a coarse gravel stratum of 
considerable extent it may find its way readily to a filter- 
gallery, even from a long distance. -That some of the 
water came from a long distance to the gallery in the case 
specially investigated was proved by test pits dug near the 
shore across an arm of the pond and 1,000 feet from the 
gallery. 


an 





* Where water from the land side is mentioned in this report, it 
refers only to water derived from rainfall soaking directly into the 
ground, and not to that which frequently enters a filter-gallery or 
well from the land side, having come by a circuitous course from the 
adjoining pond or stream, 
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The water surface in these pits stood several inches 
below that in the pond, fluctuated with the change of level 
in the gallery, and the water from them contained more 
than the normal amount of chlorine found in the ground- 
water in this vicinity, showing that some of pond-water 
passed through these pits on its way to the gallery. 

Coarse gravel will hold inits interstices about thirty per 
cent. of its volume of water, and where the gravel beds 
are extensive the large body of water contained in them 
has to move slowly toward the filter-gallery to furnish the 
amount pumped, so that some of the water may be weeks 
or even months in its passage through the ground. 

Upon examining the analyses of water from the pond 
and filter-gallery the difference between the two cannot in 
most features be accounted for by the mixture of water 
from the pond and land side in the proportion before 
stated. Sediment, turbidity, color and odor which are very 
noticeable in the pond-water, are absent in the water from 
the filter-gallery. The residues and chlorine do not show 
a greater difference than can be accounted for by the mix- 

; ture of the waters. 

‘ The change in the ammonias is the most noticeable 
feature, the gallery-water containing but one eleventh as 
much free ammonia and one seventeenth as much albumin- 
oid ammonia as that from the pond. The greater amount 
of nitrogen as nitrates and nitrites (nearly all n‘trates) in 
the gallery-water might be accounted for by the m xture 
of the waters, but it is more probable that the increase is 
due to the oxidation and consequent purification of the 
decomposing nitrogenous matters indicated in the pond- 
water by the presence of the ammonias. 

| The water of the pond is shown by the analyses to be 
entirely unfit for drinking, while water from the gallery 
analyses well in many respects, but is to be viewed with 
some suspicion on account of its source. 

In addition to the chemical analyses of these waters, 
other examinations were made to determine whether bac- 
teria and the grosser forms of micrascopic life (algz, etc.) 

: found in the pond-water were removed by its filtration 

' through the ground to the gallery. The mean of these 
results shows that the gallery-water contains but one-tenth 
as many asthat from the pond. In many other instances 
in this State, where comparisons have been made of the 
numoer of bacteria in surface waters and in the hiter-gal- 
leries or welis beside them, much greater differences have 

’ been found than in the cases above given; an extreme in- 
stance showing a ratio 16,5C0 to 2. 

The bacteria found in all of these cases may have been 
and probably were harmless, but since the best known of 
the pathogenic bacteria are no smaller, it seems fair to 
assume that the means which will remove one will remove 
the othet. 

That filtration through even a moderately thin layer will, 
under proper conditions, remove a very large percentaze of 
the bacteria from water, has been very definitely shown by 
the experiments of Dr. Percy F. Frankland by practical 
experience in the filtration of the water-supplies of London 
and Berlin, and by recent experiments at the Lawrence 
Experimental Station, described in the report of the board 
which this accomoanies. In fact, the ethciency of the 
Berlin filter-beds is now determined by the percentage of 
the bacteria which they will remove from the water. 

The examination of the waters of the pond under con- 
sideration for microscopic growths other than _ bacteria, 
showed the presence in abundance of several species of 
algze, some of which were gelatinous forms which readily 
decompose and produce disagreeatle tastes and odors in 
the waters ; other growths were present in small numbers. 
The water of the filteregallery did not contain any of the 
species of organisms found in the pond, though it did 
contain a few other spectes—one in some abundance. 

These results are in accordance with those obtained 
from other water-supplies somewhat similarly situated. 

In the warmest weather in summer the tempera ure of 
the water of the pond was as high as 8v° Fah., while that 
of the filter-gallery was about 52°. 

Asa geueral result of this and other special examinations, 
corroborated in many respects by similar results found at 
other water-supplies in the State, the following practical 
conclusions may be drawn: 

That it is practicable in many instances to obtain a sup- 
ply of water from a bed of porous gravel adjoining an un- 
failing pond or stream, without reference to the amount of 
water that may be obtained from the land side. 

That where the soil does not contain soluble matters to 
injuriously affect the water, it will, when so obtained, be 
much purer by chemical and biological standards, will be 
much cooler in summer, and in all sanitary and commer- 
cial features will be much better than water taken directly 
from the pond or stream. 

‘That since it is impracticable in many cases to get an 
entirely satisfactory supply of water, it is preferable to ob- 
tain a ground-water supply by filtration from a surface 
source that is somewhat objectionable, rather than take 
surface-water directly from a source that is some degrees 
less objectionable. 

There are other conclusions which ought not to be 
drawn to which it is equally well to call attention. 

It should not be inferred that the results above indicated 
will be obtained where only a thin layer of sand or gravel 
intervenes between the surface source and the filter-gal- 
lery, and the filtration is continuous, since examinations, 
in several instances, of water filtered under such circum- 
stances have shown it to be worse than that which had not 
been filtered; nor snould it be inferred that it is safe to 
take a supply by filtration from a seriously polluted body 
of surface-water, since, while the chemical analyses show 
by far the larger portion of the decomposable organic mat- 


ter indicated by the ammonias to have been removed by 
filtration, yet the small amount remaining may be of a 
harmful nature, and there is no definite assurance that 
the purifying powers of the soil may not at times be over- 
taxed. 

It may properly be urged as an objection to seeking a 
supply of ground-water that the quantity to be cbtained 
cannot be told with the same certainty as that from a visi- 
ble supply. The quality of the water, however, makes it 
desirable to secure such a source when practicable ; and 
while the exact amount of water cannot be ascertained in 
advance of the actual construction and test of the well or 
filter-oallery, a competent engineer, experienced in these 
matters, can form a judgment upon which much reliance 
ray be placed. 

In addition to the analyses of the waters of the pond and 
the filter-gallery, already discussed, the water in the open 
distributing reservoir has also been analyzed. 

‘When the pumps are in operation, the surplus water 
goes to this reservoir, and nights and Sundays when the 
pumps are stopped it furnishes the water used. Complaint 
is made in summer by those using the water that it tastes 
badly when it comes directly from the reservoir, while 
that coming directly from the filter-gallery does not. 

The chemical analyses show that in nearly all other 
respects the water has seriously deteriorated in qualitv by 
storage. Sediment, turbidity and odor make their appear- 
ance in the reservoir water. Free and albuminoid ammonia, 
indicating the presence of decomposing or decomposable 


_ nitrogenous organic matter, have greatly increased, while 


the nitrogen in the form of nitrates has decreased, appar- 
ently by the passage of a portion of the nitrogen from the 
inorganic to the organic condition. 

A cause for this and a practical remedy appear to have 
been found by Mr. G. H. Parker, the biologist of the 
board, charged with the examination of water for organ- 
isms other than bacteria, and are contained in his accom- 
panving report. 

The remedy which he proposes (the entire exclusion of 
light to stop the growth of vegetation) has been applied in 
the case of the iron storage tank of the Brookline high 
service, and the serious trouble from bad taste, which pre- 
viously existed, has entirely ceased ; moreover, the chem- 
ical purity of the water in the tank 1s as great as at the 
source. " 

‘The marked deterioration, as determined be chemical 
analyses, of ground-water stored in large open reservoirs, is 
a feature in all cases that have been examined. ‘The 
amount of deterioration is somewhat variable. 

Ina majority of cases water from such reservoirs has, 
at times, tasted badly. In but few cases has trouble of 
this kind been reported from water stored in iron tanks: 
but these few cases, and particularly the one already men- 
tioned, make it desirable to exclude the light from any 10 
be built in the future, or from any that give trouble at the 
present time. Where water from a pond or other surface 
source is pumped and stored in an open distributing reser- 
voir no marked change in the analysis takes place. 





CEMENT MORTARS FOR USE IN PUBLIC 
WORK.* 
No. III. 
(Continued from page 266.) 


SAND IN MORTARS. 


WITH reference to the quality of the sand used for ad- 
mixing with hydraulic cement to make mortar, all of the 
authorities upon the subject agree that the same should be 
coarse, sharp, clean, and free from vegetable, earthy, 
loamy, or clayey matters. If suitable clean sand is not 
available, the impurities contained therein should be 
removed by thorouvh and repeated washing. 

Vicat, in the course of elaborate experiments with limes 
and mortars in the early part of this century, established 
standards for size of grain of what he termed coarse sand 
and fine sand as follows: coarse sand being such as will 
pass through a sieve of 64 meshes per square inch and be 
retained un one of 289 meshes per square inch; while tine 
sand will pass through a seive of 28g meshes per square 
inch, and be retained on one of 625 meshes per square 
inch. On this definition he ranked the superiority of 
coarse, mixed. and fine sands with limes according to the 
following schedule: 


For eminently hydraulic limes, 1. fine ; 2: mixed; 3. 
coarse. 

For slightly hydraulic limes, r. 
coarse. 

For fat or quick limes, 1. coarse; 2. mixed; 3. fine. 


It will suffice to say that with cement mortars much 
better results are obtained when the sand is of the size of 
grain above described and is sharp and clean. 

Mr. Clarke says that when the sand was formed of a 
mixture of fine and coarse grains nearly as good results 
were attained as with coarse grains alone. 

Before leaving this subject it may be of interest to refer 
briefly to the experiments made at Wilhelmshaven in 
1877 by H. Arnold, C. E., as published in the Journal 
of the Hanoverian Architects’ and Engineers’ Society 
for 1883, and from which it was found that the size of 
gaain and quality of the sand used in Portland cement 
mortar are important factors in its ultimate strength. 
With six different kinds of substantially clean sands and 
the same brand of cement mixed into mortar in the pro- 
portions of three volumes of sand to one volume of 


mixed; 2. fine; 3. 


SE a ee, 
*Ab-tract of a report by the Ex-cutive Board of the City of 
Rochester, N. Y., prepared by Emil Kuiching, M. Am. Soc. C. E. 
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cement, the tensile strength after seven days ranged from 
IOI to 243 pounds per square inch, and after twenty-eign: 
days from 133 to 311 pounds per square inch, thus exhib. 
iting extremely wide variations, depending largely upon 
the size and roughness of the grains of sand. 

In every instance it was found that a greater Strength was 
developed with a coarse-grained sand free from very fine 
particles and dust, than with a fine-grained sand. ty) 
being equally sharp. Mr. Arnold also points to the far 
deduced from his experimerts, that with the same cemen 
but different sands of similar size ot grain, the cohesicr, 
of the mortar may be found to vary considerably, and BI 
probably depend upon the chemical composition of the 
sand. He, therefore, concludes that in order to obtair 
satisfactory results from the cement mortar used int 
construction of public works, the quality of the sarq 
available in the particular locality should first be taker 
into careful consideration. 

If no other than a fine sand happens to be available and 
a given strength of the mortar is to be attained at the en; : 
of one week, experiments should be made to learn whether 
the proportions of sand to cement named in the specification: 
should be changed, since the strength diminishes rapids 
with the quantity of sand used ; and in such an even 1 
may also be advisable to use an entirely different kindof 
cement. It is anecessary condition of success in mortar. 
making that every particle of the sand or ** aggregate" be ' 
completely covered with the cement or ‘ matrix”: and 
since, when the grains ina given volume are small, the 
magnitude of the total surface to be covered is greater than 
when the grains are large, it follows that fine sand requites 
a larger proportion of cement than coarse sand. Ant 
specification or plan contemplating the use of a good coarse 
sand must, therefore, be altered if fine sand aloneis used, 
or else the quality of the work will be impaired. 

In support of the foregoing remarks, it has been quite 
generally observed by engineers that when most of our 
American natural cements are mixed entirely with fine 
sand, the process of hardening is greatly retarded, even if 
not entirely prevented, while the same cements, when tested 
neat, exhibit a cohesive strength ranging from 50 to 136 
pounds in twenty-four hours, thus showing conclusive’s 
the effect of admixing the fine material. An instructive 
instance of this kind was noticed in this city about a yecr 
ago, where an excellent quality of Akron ‘‘ Star” cement 
was mixed with very fine sand from the Pinnacle pits in 
the proportion of 244 sand to 1 cement. For several 
days the mass remained in a plastic state in the tin can in 
which it had been deposited, and upon being removed and 
exposed to the air upon a window sill for several months, 
it displayed very little strength and broke in handling. On 
the approach of coid weather, the largest fragment was 
kept in an apartment constantly heated by steam, and aiter 
lying undisturbed therein for three months, pieces could 
easily be broken off withthe hngers, At the present time, 
after having attained an age of one year, it is still quite 
friable and entirely unfit for use. Another mass of mortar 
prepared at the same time from the same cement, but with | 
clean, coarse sand, mixed in the proportion of 3 sand | 
to 1 cement, indurated promptly and exhibited far better 
qualities. 

IMPURITIES IN SAND. 


In order to determine what amount of lime, loam, or 
clay might be added to the sand of a cement mortar for 
the purpose of making the same more plastic, and at the 
same time without serieusly affecting its strength, Mr. 
Charles Colson, C. E., made a large number of excellent 
experiments, which were submitted in 1878 to the Institu- 
tion of Civil Engineers, London. Asa result he found 
that the addition of lime and loam reduces the initiai 
strength of the mortar considerably, the reduction due to 
the addition of loam being more marked than by the addi- 
tion of lime. A quantity of either of these substances 
amounting to one-twelfth of the volume of the sanc was 
found to be as large as could be admitted in the mixture 
with Portland cement to give, after six months, a cohesive 
strength equal to that of English gray-lime mortar of the 
same age. Thus, with three different samples of grav 
lime, mixed in the proportion of two sand to one lime, the 
tensile strength of the mortar after six months ranged from : 
twenty-seven to forty-seven pounds per square inch ; with , 
Portland cement mixed eight sand to one cement, the aver: : 
age strength was sixty-nine pounds per square inch: and. 
by, adding tothis latter mortar an amount of quicklime 
or loam equal to one-twelfth of the volume of sand, the 
Strength was reduced to fifty-nine pounds and thirty-eight 
pounds per square inch, respectively. It will accordingl¥ 
be seen that even after so long a period as six months, 
the addition of so small a proportion of loam reduces the 
tenacity of the mortar nearly one-half. It should also be 
remarked that the principal object of Mr. Colson's tests 
was to ascertain what propcrtion of Portland cement and 
sand would produce a mortar equal in strength to and as 
convenient to work as gray-lime mortar mixed in the pro- 
portions usually adopted for building purposes. 

Another interesting series of experiments with Portland 
cement mortar, in which the sand used contained more °F 
less peaty matter or vegetable mold, has quite recently 
been published by Mr. O. Lieven, Superintendent of a 
certain cement factoryin Russia, The sand here contained 
4.3 per cent. of humus, and the mortar made with it failed 
to harden appreciably, even after a month's exposure! 
either air or water. Like results were obtained when the 
same sand was mixed into mortar with other brands o 
Portland cement. To show that these cements were n0t 
at fault, they were mixed with clear standard sand, free 
from any admixture of vegetable mold, in the usual pro- 
portions of three sand to one cement, and the mortars 
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acquired a tensile strength of 178 pounds per square inch 
after twenty-eight days. Mr. Lieven is of the opinion that 
the humic acid contained in the peat or vegetable mold 
unites with the free lime or lime compounds in the cement 
to form a kind of soap which envelops the smallest par- 
ticless of the mortar and prevents the same from adhering 
together. 


COMPOSITION OF MORTARS. 


Debauve, in his large and excellent work entitled 
** MLanuel de I’Ingenieur des Ponts et Chaussées,” Fasicule 
4. Page 198, gives the following table showing the compo- 
Sition of various mortars according to the best French 
authorities cited by him: 




















~v UT ? Nanmrmwys 
| goose ee eer MPSCL eS 
aaa DpHKHD< Sa3a3g3 
Banensteeers aod = 33 
mem EE SH Ona FAA 
PPP PDA De I eK bal 
9D 5550 Beoac a ao Oo x 
See tsa a era § Utes 0 
Bxssgas5RS cSSSS88ecen3 ° | 
eAAAaAaBSSmIMS ARN? a 
See anor wel. OE Soo Ra 2 | 
3°: -Ranb go | 
gspagp 82857: 9938548 ° 
COSC s aw: D> & 2 
eogzoonan : /- @B DB dy 
RSaS8ege eri gills rs ‘) : 
SPEePpesbans OM. Beer ens x 
AA Re : 2 | 
ee * ese @ >. ¢ 6 « a *_ 28+ 8s @&@ @ @ 
7“ «© 8 @ @ @ @ 3 - sr © + © @ «6 
We sehice ec fe eee ee ee) eae 
vet eee ae 
CP lm Dine s 
ee ne ee eee 888sgRgg . 
De ees eh ont a ca ese, «Gel ‘i s | 
aa eve ee ace Verses Puzzolana.| & 
7 @ © © © © 8© #© #® @ @ Ee: < 
= 8 8& 8 *# @ * @&  @ rd * 
gota ae gent oe 3 
Bye Sewteie soe a 
eee ee, ete ee ere Cement. z 
BOER ER SOS fe: 5 
WN DWRNWHDO. BDH NWYWDHD Sand. a 
nd» WM. Ny i 
REVSSESES: BS SZHAG 8 fe 
t 
2 NAA Z2elN 
| ooooco sO ST e SS pe | 
i ie ee he i ee S8ss 
opepegre -gea & 230.0 
| Egseeeesese pg Riss | 
— tad 
eeaeae SS de gf Sooo 
SSpewer tea Sg 2 eu | 
Re= == =oOg oy = so Aw \! 
eS Fe etsotasr & nese 
"Sa naka OS wa wens j 
BIO AORBSAZe eg 7 Fenp i 
= as ts We Be “ ‘1 
53°%4° aor 2f93 % g&S3 x ‘| 
| ROSTE Sean ga 13 20 > | 
| ~ epee Qarya . BE 2 
BRoOas pQe 8 cis x | 
| pI MER aS * ETES a 
a558<524%95 aefaa ; 
I mo no Me e ga : 
a os 
SFB 5-4 “< 
ed DART I 
in a] anf ° | 
5& 29678 
1 a oO. Yao { it 
| a 3 
35 a ' 
RR a | | 





© -~<casionally, for particular work, equal parts of cement 

and _ sand are specified, as for pointing mortar; but, as a 

rule . it will be found that engineers at the present time 

}. requ-mmire cement mortars for sewer, retaining wall and 

/ brid_ ge masonry to be mixed in the proportions of one part 

! of c=mement to not more than two parts of sand; and it is 

; Only when some particular brand of Portland cement has 

bees satisfactorily proven to be capable of developing the 

reqt—aaisite strength with a greater admixture of sand, that 
the <=above proportions are varied in such works. 


EFFECT OF FROST UPON MORTARS. 


It— is a matter of common knowledge that ordinary 
quic=klime mortar which is exposed to the action of frost 
befassre it has become well set or indurated will thereby 
beccome greatly injured in its adhesive and cohesive prop- 
ertiess ; and hence it is customary to suspend all building 

operations where such mortar is used on the arrival of the 
cold season. Should, however, it be necessary to proceed 
with the construction, experienced masons and builders 
sometimes make use of a quick-setting cement mortar in 
place of lime, and cease work when the weather is at all 
seve—vre, It is, therefore, also of importance in private 
wor MK to learn something of the behavior of cements under 
suclk—n circumstances. 

The impression seems to prevail quite extensively that 
cem==nt mortars are not appreciably injured by freezing, 
and that masonry may safely be constructed at any tem- 
peram—ture below the freezing point, at which a man can still 
wor MM, provided that either brine be used instead of fresh 

ok th or that the materials be first heated. With regard 

& e use of brine or salt, it may be remarked that 

whe jw 
tod 

Mos + of the natural or ‘* Roman” cements suffer a consid- 

erates. je loss of strength if mixed with salt water, while the 

‘ Pores— jand cements do not appear to be materially affected. 

~wazspecting the practice of heating the cement, sand 

and ~eater before mixing, and then using the hot mortar 

in e—— wid weather upon frosty stones or bricks, or de- 

) posi -me— ing it in icy water, the experiments of William W. 

Mac “lM ay. C. E., submitted in 1877 to the American Soci- 

ety «cf Civjl Engineers, show indisputably that such a 

net Mm «cod of treatment is entirely erroneous, and that a great 

aM0> a_-wmm_nt of injury is effected when heated mortar, even if 

Madi —ax_2-— of Portland cement, is immersed directly in cold 

Wate we, The tests were all made with Burham Portland 

Cet. <<_=— ant which, when tested neat at ordinary temperature, 

wea a tensile strength of 278 pounds per square inch after 

Seve: «sm. days. Inone series of experiments, the ingredients 

of tk2m. «== mortar all had a temperature of about 40° Fah., 





\ 


‘and = axa another they were heated to 100° Fah. These two 
iii <— «& briquettes were kept forseven days in precisely the 
—_ 


manner, and were broken on tkc same day, so that 
aly =< “Ekaanges in temperature during this period would nec- 


“her the mortar will be injured thereby or not seems | 
nd principally upon the character of the cement. | 


} 


essarily affect them alike. The averages of the tensile 
strengths acquired show that by first heating the ingredi- 
ents to about 100°, then mixing them in air having a tem- 
perature of from 13° to 37°, and then upon exposing the 
briquettes for six days to the winter weather, their strength 
in the case of neat cement was only from 7 to 20 per cent. 
of that attained when the materials were mixed without 
heating, or with the temperature of the mortar at 40° ; 
ard in the case of mortar mixed in the proportion of 2 
sand to 1 cement, the tensile strength of the heated mor- 
tar after 28 days was only 30 per cent. of that reached by 
the cold mortar at 40°. From these and other similar ex- 
periments Mr. Maclay concludes that the mixing of 

ment mortar with highly heated materials, for use above 

ater in very low temperatures, greatly reduces its normal 
strength, and that for use below icy water its value will 
thereby be almost entirely destroyed. If mortar must be 
used at allin such weather it should be used cold, and the 
only condition to be observed is that the materials shal] 
be freefrom frost at the time of using. ‘‘ In the experi- 
ments where the materials were mixed cold and then ex- 
posed to the winter weather, Portland cement mortar 
appeared to set without freezing, even in as low tempera- 
ture as 13° Fah., except when it was windy ; but where 
the briquettes were made of hot mortar they invariably 
froze, as was proven by their becoming soft again when 
the temperature rose.” 

Portland cement was found to possess the peculiarity, 
also noticed by many other writers on the subject, of set- 
ting in a low temperature, wherein other varieties of 
cement will surely freeze. No definite limits of this action, 
however, have yet been assigned. Mr. E. Leblanc 
exposed cakes of Portland cement mortar to frost immedi- 
ately after mixing, and before anv setting had occurred, 


with the result that ‘* they cracked deeply, and in part 
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became disintegrated, but the detached fragments after 
being thawed were found perfectly hard.” In Mr. Mac- 
lay’s experiments none of the Portland cement briquettes 
when mixed cold* cracked in the slightest degree, even 
when exposed to as Jow a temperature as 11° Fah., and 
they all became hard after thawing. This seems to be the 
pone opinion among engineers. Mr. J. Dutton 

teele, C. E., in discussing the paper of Mr. Maclay, 
States that ‘‘ cement mortar is not seriously impaired by 
being laid in frost, as its property ot setting 1s simply 
held in suspense during the time it remains frozen.” 
Gen. Q. A. Gillmore, U.S. A., in his work on ‘‘ Beton,” 
¢étc., remarks that ‘‘wken the temperature is not much 


‘below the freezing point during the day work may be 


safely carried on,if care be taken to cover over the new 
material at night. After it has once set, and has had 
a few hours to harden, neither severe frost nor alter- 


nate freezing and thawing has any effect upon it.” 


In the report of the work performed at the Royal Test- 
ing Laboratory of Berlin for 1886, there is an account 
of a number of experiments for ascertaining the effect 
of frost upon the strength of Portland cement, both 
neat and when mixed into mortar in the proportion of 3 
parts of sandtor of cement. These tests were made in 
two distinct series, the first one involving onlya single 
exposure to frost on and during the sixth day after mixing, 
while in the second series the briquettes were treated as 
follows: first, allowed to indurate for twenty-four hours 
in the air of a warmroom; second, exposed for twenty- 
four hours to a freezing temperature of from +10° to +5° 
Fah.; third, thawed four hoursin a warm room ; fourth, 
placed under water until tested. 

The experiments were made with six different brands of 
cement, and for each set of briquettes exposed to frost 
another similarly constituted set was kept in temperatures 
above the freezing point to serve as a basis of comparison 
of tensile strength. Upon testing the frozen and unfrozen 
samples, it was found that the effect of frost varied greatly 
with the quality of the cement, the loss in tensile strength 






incurred by such freezing ranging after seven days from 2 
to 22 per cent. in the case of neat cement, and from 3 to 
24 per cent. in the case of the mortar mixed as above 
described ; also ranging after twenty-eight days from 2 
to I2 per cent. in the case of neat cement, and from 1 
to 33 per cent. in the case of the mortar. It should be 
noted particularly that the foregoing results were de- 
rived when, pure, clean, and standard materials only 
were used. On the other hand, where the cement was 
adulterated with 30 per cent. of pulverized slag from a 
blast furnace the loss in strength by freezing was much 
greater than above given, especially in the case of the 
mortar. After seven days, this loss ranged from 6 to 
62 per. cent., and after twenty-eight days from 21 to 44 
per cent., standard sand having been used. 

Other interesting experiments with regard to the effect 
of frost on Portland cement mortar were carried out 
early in 1886 at Hamburg, Germany, by Mr. M. Moeller, 
C. E., and an account thereof is contained in the 
** Deutsche Bauzeitung” for November 17, 1886. 


(To BE CONTINUED.) 


THE BURSTING OF A WATER.TANK IN CIN- 
CINNATI IN 188r. 


THE epidemic of water-tank disasters which visited this 
country last fall has happily ceased, but its recollection is 
still sufficiently fresh to lend interest to the following 
account of a similar occurrence in Cincinnati nearly seven 
years ago, taken from the report of Mr. A. G. Moore, 
Superintendent and Engineer of the Water-Works of that 
city. 

The tank, which was designed by Mr. Moore's prede 
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cessor, was of Bessemer steel, 100 feet in diameter and 48 
feet high, and, when filled to its intended depth of 46 feet. 
held about 2,700,000 gallons. 

The cylinder was composed of 12 courses of plates, 12 
feet long and 4 feet high, varying in thickness from the 
bottom up as follows: 5%”, 4", 4", 1%", 3%", %. ve’. 
ré. 1d, ra» y4", and y$", and the upper courses were 
stiffened by internal angles and channels, presumably 
where indicated by dotted lines on Fig. 1. All the hori- 
zontal joints were lapped and single riveted, the vertical 
joints in the six lower courses were butted, strapped and 
double riveted and in the six upper ones were lapped and 
double riveted. The floor was also of 4x12 plates, all %- 
inch thick, with lapped and single-riveted joints. <A ring 
of angle iron 4°x6"x3{" connected the sides and floor by 
one and two rows respectively of 4§-inch rivets. The 
foundation seems to have been sufficient and was covered 
by a layer of sand on which the tank was supposed to have 
acquired a uniform bearing. 

The contract provided that specimens from each plate 
should show a tensile strength of at least 65,000 pounds 
per square inch. This appears to have been fully com- 
plied with ; the strength as recorded varying from 71,000 
to 90,000 pounds. 

Specimens tested from the broken plates after the acci- 
dent showed a strength of from 70,120 to 75,200 pounds ; 
an elastic limit of from 39,727 to 44,300 pounds, anda 
reduction of from 31.4 to 46.5 per cent. 

The tank was completed in the fall of r880and remained 
empty until the 17th of June following when water was let 
in, and, twelve days later, when the water had reached a 
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depth of 39% feet, a rupture occurred at the top edge 
of the third course, at a distance of 12 feet from the 
bottom of the tank, and immediately at the junction of the 
abutting plates of the fourth course. It extended through 
the solid plates and through the riveting, both vertically 
and horizontally ; a section 24 feet in height by 48 feet 
in length being carried some 100 feet distant. 

From the initial rupture the fracture descended vertically 
through the solid plate of the third, the vertical joint of 
the second, and the solid plate of the first course to its 
connection with the bottom, and from the top edge of the 
dislodged section it ascended obliquely through riveting 
and solid plates to the top. Theentireremaining cylinder 
was torn from the bottom and deposited at a distance of 
about 150 feet from the foundation. The bottom remained 
in position, receiving only slight distortions. 

In separating from the bottom the 5-inch plate of the 
cylinder tore through the single line of rivets connecting it 
with the angle-iron ring before mentioned. 

Figure 1 shows the location of the rupture, and Fig. 2 
the location of the fragments after rupture. 

The foregoing data will show that with the amount of 
water in at the time of rupture the factors of safety in the 
cylinder were as follows; at its lower edge about 3, and 
at the upper edge of the third course, where rupture began, 
about 4%. The workmanship seems to have been good.and, 
although the margin of safety with a full tank was small, 
being only a little over 214, there does not seem to be any- 


thing in the structure of the tank to explain its failure, 


~~ 


ee 


and we are inclined to agree with Mr. Moore, who says, 
that, in his judgment, the material, although possessing 
high tensile and fair ductile properties, could not withstand 


- the aggravation of the excessive and continuous distortions 


which were caused by the prevalent high winds during its 


- construction, which extended through many months, and 


adds: ‘‘ At the period of my accession to this office the 
structure was advanced to thirty-two feet in height, and it 
was so readily disturbed by the wind that the workmen 
were at times compelled, for safety, to desert the scaffold- 


ing. Action was at once taken to stiffen the succeeding — 


courses, but my impression is, that the integrity of the 
preceding work must have been reduced, as the immense 
diameter of the tank favored excessive vibration.” 

Our readers will remember that a similar cause was sug- 
gested by Mr. John F. Ward as a possible reason for the 
fall of the Seneca Falls stand-pipe. The lesson for tank 
and stand-pipe builders is too obvious to need further 
comment. 


THE REMOVAL OF THE WELLS STREET 
BRIDGE, CHICAGO. 


THE old bridge crossing the Chicago River at Wells 
Street was an iron structure built by Fox & Howard 
shortly after the fire. It was a draw-bridge 185 feet over 
all, with trusses spaced 1g feet 3 inches apart between cen- 
tres, and two sidewalks outside of the trusses. The width 
of this bridge being inadequate for the trafhc over it, 
contracts were let by the city for the building of a new 
bridge 60 feet wide. 

The usual procedure in cases of this kind is to sell the 
iron in the old superstructure for scrap. In this case an 
agreement was made between the city and the North Chi- 
cago Street Railroad Company, whereby the latter com- 
pany, in exchange for certain privileges granted, was to 
build piers and abutments at Dearborn Street, and to re. 
move the old superstructure of the Wells Street bridge to 


-Dearborn Street, the new masonry to be built of proper 


dimensions for this purpose. Dearborn Street is three 
squares east of Wells Street. 
It was found that any other plan than moving the super- 


structure bodily was impracticable, because of its peculiar 
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construction. The top chord consists of four channel bars 
with top plate. These parts break joint in such manner 
that, in order to separate the chord into sections, it would 
have been necessary to cut out practically all the rivets. 
Suspension bars, lateral rods, etc., are adjustable mem- 
bers, and it is doubtful if the nuts for these could have 
been taken off without damage. 

The plan of moving was as follows: Four scows, about 
20 feet wide by 40 feet long each, were hired and were ft- 
ted with trestles on their decks as shown in the illustra- 
tion. Two of these scows were placed under the middle 
of each arm of the bridge. Thetrestles were built to such 
a height that they would just clear the bottom of the bridge 
after sinking the scows nearly to the level of the water. 
The scows were sunk by boring holes in their bottoms and 
allowing the water to nearly fill them, after which the holes 
were plugged. After the scows with their trestles were 
placed in position under the bridge the water was pumped 
out and sufficient power was thereby obtained to lift the 
superstructure off of its supports. The drum was left 
attached to the trusses and transported with them. The 
scows, with the superstructure on top of them, were then 
floated down the stream with the current, the bridge, how- 
ever, being first brought parallel to the stream by holding 
one end and allowing the other end to swing around with 
the current. The bridge was floated in this position 
through Clark Street bridge, which was swung open for 
the purpose. At Dearborn Street the bridge was turned 
around at right angles to the stream, and after placing it 
over the new centre pier the scows were again filled with 
water and removed with their trestles from under the 
bridge. 

The work was done safely and quickly. Owing to ice 
and rain in the morning, operations were not begun until 
early in the afternoon of March 26. The rain had then 
ceased, but a strong west wind was blowing, which caused 
the current in the river to set towards the lake and lowered 
the surface of the water about six inches while the pump- 
ing was going on. Two tugs had been engaged, which 
assisted the men in the pumping. It took about three 
hours to empty the scows of their water. 

As the bridge was lifted off the centre pier it was easy 
to see if there was any swaying. None, however, was 
perceptible except occasional slight oscillations. The 
structure in floating down the river was very steady. In 
order to keep clear of the piers and pile-work at Clark 
Street the men, to the number of twelve, would move to 
one edge of the scows, but no swaying of the superstruc- 
ture was apparent even then. The scows also scraped 
against obstructions on one or two occasions, but this 
caused no indication of danger. 

It had been the intention to tow the structure by hand, 
but as the tugs had been engaged for pumping purposes 
and were on hand, and it was found perfectly safe to have 
them take the structure in tow, this was done, one tug being 
attached to the forward end of the forward scows and the 
other being attached to the rear end of the rear scows. 

The latches holding the bridge to the abutments at 
Wells Street were drawn at about 4°45 P. M., and the 


moving was completed at about 6:15 P. M., at which time 
the superstructure rested safely on the centre pier at Dear- 
born Street, which, being higher bv about 18 inches than 
the centre pier at Wells Street, it was found to be more 
convenient to move the wheels and track of the centre at a 
later day. Meantime bars of 43-inch round iron were 
used on which to turn the bridge temporarily, so asto have 
it point up and down stream. 

The wood-work in the old bridge was in such poor con- 
dition that there was no object in preserving it, and it was 
removed before the scows were placed in position. The 
metal work carried by the scows weighed about 120 tons. 

The bridge will be put in use at Dearborn Street as soon 
as the approaches are completed, but as the city has not 
appropriated money for these, considerable delay may be 
expected. 
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We are indebted for the above account to Mr. C. L. 
Strobel, M. Am. Soc. C. E., who planned and personall; 
superintended the entire operation, having taken the con- 
tract for it on behalf of the Keystone Bridge Company, of 
which he is the consulting engineer. 


THE MANUFACTURE OF IRON AND STEEL IN 
INDIA. 


THE manufacture of iron and steel appears to have been 
known in India much earlier than in Europe. 

The Kutub pillar near Delhi is a prominent memorial 
of old Indian blacksmiths’ art, and it would rather embar- 
rass our modern European ironmasters, notwithstanding 
all their advanced appliances, if they had to produce such 
a piece of art as the wrought-iron column of Kutub in the 
way as it was produced some 1,600 years ago by Indian 
blacksmiths with their primitive machinery. 

This column has a total height of twenty-three feet six 
inches, with a diameter of 16% inches at base and twelve 
inches below the capital, the latter being 314 feet high. 
Below the surface it expands to a bulbous form of two feet 
four inches in diameter and rests ona gridiron of iron bars 
fastened with lead imto the stone pavement. 

This pillar has evidently been formed by gradually 
welding small Ceo of iron together, but notwithstanding 
this rather difficult process, it shows no trace of a weld 
seam and no sign of rust, although exposed to the atmos- 
phere for more than 1,000 years. 

From the inscription which this column bears, /ndiax 
Engineering, from which this account is taken, concludes 
that it dates from the fifth century, or perhaps earlier. 

Wrought-iron cannons of extraordinary length have 
been made in Assam without doubt, ina similar skilled 
way and difficult manner as the Kutub pillar at Delhi. 

F:rst, however, in importance in the history of Indian 
iron and steel industry is the fact that cast steel was made 
in India long before the manufacture of this most impor- 
tant metal was commenced in Europe, and that the excel- 
lent quality of Indian cast steel (‘‘ Wootz’’) has not been 
reached in Europe as yet. 

It is also hardly known that the material for the Damas- 
cus blades, so celebrated in the middle ages and up to the 
last century, was made at Nirmal, a now rather importart 
village in Hyderabad, from where Persian traders imported 
the same to Asia Minor, in spite of the great expenses, 
hardships, and even dangers they had to overcome to 
acquire this costly material from such an out-of-the-way 
country, and so very difficult of access at that time. 

The methods employed by the natives of India for the 
production of iron and steel, of course, differ in their 
details with the different countries where they are practiced ; 
they all correspond, however, in the following points: 
(1.) All their methods are based on the use of vegetable 
fuel and no mineral fuel is required. (2.) They all used 
compressed air for burning their fuel. (3.) The methods 
are carried on on a small scale in each case. (4.) The 
quality of wrought iron or steel produced is in each case a 
most superior one. The following is a description of a 
native iron-works in Central India. The smelting-furnace 
is a shatt of clay, one foot square and three feet deep; 
this shaft is entirely filled with charcoal, and a charge of 
forty pounds of iron ore is heaped up over it ; then the 
lighting and blowing commences. The bellows consist of 
two cylindrical leather bags which are pressed down alter- 
nately, whereby the compressed air is driven in a continu- 
ous stream into the oven through the funnels of clay, situ- 
ated about nine inches above the bottom of the furnace. 
After a couple of hours’ blowing and several replenishings 
of charcoal, the smelting process is complete, when the 
master of the work draws from the bottom of the furnace, 
with a pair of tongs, an unshapely lump of iron, weighing 
from eighteen to twenty pounds ; this is then dragged to 
the front of the building, when it is beaten with hammers 
till it is reduced to a disk of six to eight inches in diameter 
and two inches in thickness. As the natives add nothing 
to the ore in the furnace, the loss of metal through slag- 
ging is considerable. In this manner the work is continued 
ceaselessly for twenty-four hours, after which the furnace 
requires repairing. During this time four laborers and 
one master are employed, the latter generally the owner of 
the establistment. 

The five men during the twenty-four hours turn out 165 
pounds of half-finished iron, 

The refining and finishing processes are carried on in 
rough open ferges, and the articles manufactured are horse- 
shoes, spades, clamps, and other small objects. 

The same quantity of iron goods made with the present 
European appliances would consume but one-third of the 
fuel and one-half of the ore used by the native method. 
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MAJOR-GENERAL Q. A. GILLMORE, U. 5. A. 

MAJOR-GENERAL QUINCY ADAMS GILLMORE, United 
States Army, died on the 7th inst. at his home in Brook- 
lyn. He had been ill for about two weeks previous to his 


death with a complication of liver and kidney troubles, ; 
but for many years he suffered from malaria, contracted | 


in the South during the war. 


Generai Gillmore was born at Black River, Loraine, 


County, Ohio, on February 28, 1825, his father being one 
of the earliest settlers of Ohio. He gained his early edu- 
cation in the country school, and later studied at the 
Norwalk (Ohio) Academy. For three years preceding his 
twentieth birthday he taught a district school and attended 
two terms at the high school in Elyria, Ohio. 

He entered the academy at West Point in 1845, and 
graduated with high honors in 1849, standing first in his 
class of forty-three. He served as an assistant engineer 
in the building of Forts Monroe and Calhoun for the de- 
fence of Hampton Roads, and in 1852 he was made As- 


sistant Instructor in Practical Military Engineering at the 


West Point Academy. 

In 1856 he was promoted to a first lieutenancy, and 
was in charge of the fortifications in New York Harbor 
when the rebellion broke out. As Chief of Engineers he 
accompanied the Port Royal Expeditionary Corps, and 
took a prominent part in the operations upon Hilton 
Head, S. (. 

General Gillmore took an active part in the seige of 
Fort Pulaski. He superintended the erection of the for- 
tifications and commanded the troops in the engagement. 
The capture of the rebel stronghold in the Savannah 
River, through the superiority of his work and the skillful 
use of his artillery, at once established General Gillmore 
as a military man of rare merit, and he was rewarded by 
a promotion to Brevet Lieutenant-Colonel. 

On March 30, 1863, he administered a crushing defeat 
to General Peagram in the battle of Somerset, for which 
he was brevetted Colonel, and later was given command of 
the Department of the South. 

In July of the same year he was given command of the 
Tenth Army Corps, and directed the memorable operations 
against Charleston, S. C., which were characterized by 
marked skill and boldness, and resulted in his promotion 
as major-general of volunteers. 

He was in command of the Tenth Army Corpsat James 
River in 1864, and took an active part in the landing at 
Bermuda Hundred and the action at Swift’s Creek. He 
was next engaged in the operations before Petersburg, and 
later commanded two divisions of the Nineteenth Army 
Corps in the defence of Washington. 

During the pursuit of the rebels under General Early 
General! Gillmore was severely injured by the falling of 
his horse, but was again in command of the Department 
of the South in 1865. . 

In December, 1865, he resigned his commission as 
major-general of volunteers, and returned to service in the 
Engineer Bureau at Washington, being subsequently ap- 
pointed engineer-in-chief of all the fortifications and river 
and harbor improvements on the Atlantic coast south of 
New York. He was president of the Mississippi River 
Commission and of several boards for important river and 
harbor improvements, and as one of the judges at the 
Centennial Exposition in 1876 he made interesting reports 
on ‘‘ Portland, Roman, and other Cements, and Artificial 
Stones,” and on ‘‘ Brick-making Machinery, Brick Kilns, 
Perforated and Enameled Bricks and Pavements."’ Gen- 
eral Gillmore wrote a number of works on professional 
subjects that rank as authorities, among them being 
‘* Limes, Hydraulic Cements, and Mortars;” ** Belton, 
Coignet, and other Artificial Stones ;”" ** The Strength of 
the Building Stones of the United States,” and ‘‘ Roads, 
Streets and Pavements.” 

Oberlin College, O., conferred upon him the degree of 
Master of Arts, and Rutgers College that of Doctor of 
Philosophy. 

General Gillmore was at one time president of the 
Kings County ‘‘L” road. He was married twice. Four 

sons by his first wife survive him. 

He was buried at West Point. 





STEEL VERSUS WROUGHT IRON FOR 
BUILDING PURPOSES. 
Tue following extract from a letter of Mr. C. L. 
Strobel, Mem. Am. Soc. C. E., not written for publication, 
will be found of interest : 


‘‘T have read the article ‘Steel versus Wrought Iron 
for Building Purposes’ in the issue of March 17, and you 


are undoubtedly correct in the position you have taken. 
There is one element of economy, however, in favor of 
steel beams which was not mentioned. The lightest 
Aveight of 15-inch iron beams is 50 pounds per foot ; 


‘/ whereas 15-inch steel beams are rolled weighing 41 


pounds. The lightest weight of 12-inch iron beams is 42 
pounds per foot ; whereas 12-inch steel beams are fur- 
nished weighing 32 pounds, etc. If, therefore, a 12-inch 
42-pound iron beam is required to carry a certain load, a 
15-inch 41-pound steel beam can be substituted for it, 
giving not only much greater strength, but much less de- 
flection as well. 

~‘'* The rolling of these light sections in iron is difficult 
and not very satisfactory. 

‘* In connection,with the question of safety of metal con- 
structions for buildings, J wish to call your attention to 
the general use of cast iron for columns. Formerly loads 
carried by columns were generally light, and the sections 
provided much in excess of the requirements. Of late, 
however, columns have assumed a much more important 
function in buildings. For high ofhce buildings, ware- 
houses, apartment houses, etc., the columns practically 
carry all the weight of the different floors in the building. 
‘The walls serve in many cases simply to fill in and form 
an outer shell for the building. ‘lhe factor of safety 
used is sometimes as low as 6. Practically no tests are 
made on cast iron as to quality. The columns are cast on 
their side, not on end as is usually called for in the case 
of water-pipe. The result is that in many cases the col- 
umns are very thin on one side and excessively thick on 
the other, Cast-iron struts taken out of old bridges show 
plainly how very unreliable castings are when made in 
this way. It is true that in buildings the loads are quies- 
cent, but this does not improve matters much. A further 
consideration that should not be lost sight of is that the 
loads carried by the columns are almost invariabiy eccen- 
tric, so that cross strains are added to the direct compres- 
sive strains, thereby largely reducing the factor of safety.” 


ENGINEERS’ CLUB OF ST. LOUIS. 


THE two hundred and ninetieth meeting of the Engi- 
neers’ Club of St. Louis was held at Washington Univer- 
sity, April 4, 1888, President Holman in the chair, W. H. 
Bryan, Secretary, twenty-four members and four visitors 
present. ‘The Executive Committee recommended Russell 
Parker for election to membership. He was balloted for 
and elected. 

The report of the Special Committee on resolutions 
appropriate to the death of Frederick Shickle was adopted. 

** Resolved, That, by the death of Frederick Shickle, the 
Engineers’ Club of St. Louis has lost a most valuable 
member, one who has been with us from the beginning as 
a charter member, and whose zeal and life have been de- 
voted to engineering pursuits—a man endeared to his fel- 
low men by his kind and genial bearing and his ever 
courteous and upright conduct. 

‘Resolved, That we extend to his bereaved family our 
profound sympathy; and 

“Resolved, Vhat a copy of these resolutions be suitably 
prepared and presented to the family of our lamented 
associate.” 

T. A. Meysenburg, William Wise, Committee. 

The president presented a communication from L. E. 
Cooley, President of the Council of Engineering Societies 
on National Public Works, on the subject of ‘‘Reorganiza- 
tion of National Fublic Works.” On motion it was made 
the special order for the next meeting, April 18. 

The Secretary then read a paper on “ Railroad Loca- 
tion; Field Practice in the West,” by Willard Beahan. The 
author explained the difficulties to be overcome, and the 
most common methods employed. He also gave his own 
method, which he stated he had used largely, with very 
satisfactory results. The paper was discussed by Prof. 
Johnson and Messrs. Wheeler, Seddon, Moore, Bouton 
and Clark. ‘here was considerable diversity of opinion 
as to the best method to follow. 

Professor Nipher explained to the club a calorimeter he 
had prepared for the purpose of determining the heat value 
of fuels. The apparatus was shown and a test made. 
After some general discussion of Western fuels, the meet- 
ing adjourned. 


ANNUAL WATER REPORT OF MADI. 
SON, WISCONSIN. 


THE report to the Water Commissioners of Madison, 
Wis., of their Superintendent, Mr. John B. Heim, con- 
tains, besides the usual local details, some matters of gen- 
eral interest. 

The population of Madison in 1885 was 12,063, and it 
is supplied with water under direct pressure pumped from 
seven aitesian wells by two non-condensing Keynolds- 
Corliss engines combined with Knowles pumps of a joint 
capacity per twenty-four hours of 4,000,000 gallons. 
They pumped during the year 261,308, 160 gallons, against 
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an average head of 224 feet, which gives 720 gallons per 
day to each of the g80 water-takers. This required 562 
tons of anthracite coal, containing 86 per cent. of com- 
bustible, costing $6.24 per ton, and burnt at the rate of 
5.17 pounds per square foot of grate per hour. The cost 
of the coal required to raise 1,000,000 gallons one foot 
high was 5.98 cents, and the duty per 100 pounds of net | 
combustible was 49,739,400 foot pounds. The revenue 
was $13,479.69, and the operating expenses $8,739.73, of 
which $3,507.50 was for coal. The previous year Indiana 
block coal was used at a cost of $2,747. The change was 
made in deference to the wishes of those who objected to 
the soot and smoke of soft coal. 

The six artesian wells seemed to interfere with each 
other, causing a deficiency in the supply, and the Shaw 
gany-well system used in Brooklyn, N. Y., was investi- 
gated, but found not suited for the location, so another 
six-inch well was bored and tubed 200 feet to rock, which 
gave a daily outflow of 115,000 gallons, and two more such 
wells have been contracted for. All persons have the priv- 
ilege of putting in meters at their own expense if dissatis- 
fied with the water-rates. No kind of meter is specified, 
and only five are in use. The rates per roo gallons are as 
follows: less than 300 gallons per day, 5 cents; 300 to 
400, 4 cents; 400 to 1,000, 314 cents; 1,000 to §,000, 2% 
cents ; 5,000 and over, 2 cents. Norate to be less than 
$6 per annum. 

An interesting diagram is given showing the pumpage 
for each day, which varied from 455,400 gallons in April 
to 1,016,500 in August. ‘There is also a map showing the 
location of all mains and hydrants with the normal pressure 
per square inch available at each of the latter. 

Waste of water seems to be giving the usual amount of 
trouble. As soon as cold weather set in, in December, 
1886, the consumption increased 25 per cent., with the 
result that during a night fire lasting less than three hours 
the pressure fell more than one-third at the pumping 
station, and when the regular consumption began in the 
morning suction was lost altogether, but, most fortunately, 
by that time the fire was extinguished. 

Careful inspection reduced the consumption from 
25,000,000 gallons in December to 23,000,000 in January, 
and 17,000,000 in February, with no trouble from freezing 
of pipes. When inspection ceased the waste increased 
again until 26,000,000 were used in August, which inspec- 
tion again reduced to 21,000,000 in September. A lake 
connection is recommended to be used in case of fire, to 
be of 14-inch pipe carried out to 4o feet of water, at an 
estimated expense of $6,000 to $8,000. 

Six water-motors are in use and it has been decided not 
to permit the use of any more except for sewing machines, 
and it is recommended that sprinkling carts be filled from 
tanks only. 


NASHVILLE MEETING OF AMERICAN SOCIETY 
OF MECHANICAL ENGINEERS. 


THE seventeenth meeting of the American Society of 
Mechanical Engineers will convene in the city of Nash- 
ville, Tenn., on Tuesday, May 8, at 8 P. M., and will 
adjourn on Friday of that same week. The headquarters 
will be in the Maxwell House. 

The exact details of allotment of sessions, etc., will he 
given on the docket which will also give the order of pres- 
entation of papers and which will be distributed in head- 
quarters as a condensed programme. 

The following papers are to be presented in the sessions 
and discussed: ** Duty Trials of Pumping Engines,” J.S. 
Coon ; **Surface Condensers,” Jay M. Whitham ; ‘Large 
and Enlarged Photographs and Blue Prints,’ R. H. Thur- 
ston; ‘‘ Proportioning Steam Cylinders,” R.H. Thur- 
ston; ‘‘ Automatic Regulator for Heating Apparatus,”’ 
John T. Hawkins; ‘‘A Plea for the Printing Press in 
Mechanical F-ngineering Schools,” John T. Hawkins; “A 
New Method of Inserting and Securing Crank Pins,” C. 
C. Collins ; ** Estimating the Cost of Foundry Work,” 
George L. Fowler; ‘‘A Safety Car-Heating System,” 
Henry R. Towne; ‘‘Connecting Rods,” William F, 
Mattes ; ‘‘ Notes on Warming Railroad Cars by Steam,”’ 
William J. Baldwin ; ‘‘A Foundry Cupola Experience,” 
Frederick A. Scheffler; ‘‘The Best Form of Nozzles and 
Diverging Tubes,” A. F. Nagle; ‘‘ The Tetra Basic 
Phosphate,” Jacob Reese; ‘‘Strains in Locomotive 
Boilers,’’ L. S. Randolph; ‘‘Steam Excavators,” W. L. 
Clement; ‘An Electric Speed Regulator,” George H. 
Barrus; ** The Effect of Circulation in Steam Boilers on 
Quality of Steam,” George H. Barrus; ‘‘ Memoranda on 
the Performance of a Compound Engine,” George H. 
Barrus ; ‘‘ A Short Way to Keep Time and Cost,” H. L. 
Binsse ; ‘‘ The Distribution of Steam in the Strong Loco- 
motive,” F, W. Dean; ‘River Practice of the West,” 
John M. Sweeney; *‘A Persistent Form of Tooth,” J. 
Burkitt Webb; ‘' Wire Rope Fastenings,” William 
Hewitt; ‘‘ The Lateral Curves of Fishes as Offering Re- 
sistance,’ Harry de B. Parsons; ‘‘ Mechanical Signifi- 
cance of Determination of Viscosity of Lubricants,” J. E. 
Denton. Subjects and queries will also be presented for 





, thetopical discussions. 
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Special arrangements with ra‘lroad companies for 
reduced rates have been made, amounting to one and one- 
third fare instead of two for around trip. For further 
particulars address the Secretary, F. K. Hutton, 280 Broad- 
way, New York. 


A WATER-MAIN BURSTS IN BOSTON, 


THE 36-inch water-pipe that supplies the Fisher Hill 
reservoir from the Chestnut Hill reservoir burst in Bea- 
con Street, Boston, on the night of the sth instant. but 
was fortunately shut off so promptly that little damage 
was done beyond a local washout 


THE ENGINEERING AND BUILDING RECORD. 


APRPL 14 











A LECTURE ON PLUMBING BEFORE THE 
NEW YORK TRADE SCHOOL. 


No. II. 
(Continued from page 280.) 


In apartment houses where, boilers on several floors are 
supplied by the same vertical branch from the street main 
there is danger that if the lower stories use all the sup- 
ply it may result in collapse of the upper boilers. 
This can be remedied by using an expansion-pipe, as 
shown in dotted line, Fig. 25, which will furnish air to 
prevent the possibility of a vacuum and consequent 
collapse. If this pipe is inadmissible vacuum-valves 
made to admit the air whenever there is any tendency 
to collapse may be used. 
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In Fig. 25, B B B are the boilers, W W W the water- 
backs, and H H II the hot-water service-pipes connected 
atC CC with the expansion-pipe D E, and fitted with 
swinging valves, V V V, that open only away from the 
boilers and will admit air when there is suction in the 
pipe. A is a stop-cock in supply-pipe F K, 

Figure 19 shows an arrangement sometimes found, es- 
pecially in stables, where, in order to secure a hot-water 
supply without expensive fittings, it is drawn directly from 
the water-back hot pipe without passing through any 
storage reservoir between water-back and faucet. 

The trouble lies in the danger of burning or blowing up 
the water-back . 

Frequently a coil of pipe is simply placed inside a round 
stove and connected at one end with the cold-water supply 
and at the other with the sink faucet. 

This may answer if carefully watched and attended, but 
having no possibility of circulation requires frequent 


. drawing off, gives but a small supply of hot water, and is 
liable to burn out. 

The New York Board of Health having required that 
each fixture shall be separately trapped, old systems 
are often altered in an attempted compliance, as shown in 
Fig. 16, where one trap at A was originally intended for 
both bowls and the trap B afterwards inserted and vented 
back to C on the vent-pipe from A. This makes a bad 
job worse, for the sewer-gas following the direction of the 
arrows finds an unobstructed entrance into the house. 

This should be prevented as shown in dotted line, C D, 
by connecting waste-pipe from E to main waste. 

In a tall building supplied with cold water from a stor- 
age-tank on the upper floor it is sometimes found impos- 
sible to draw water from the upper faucets. 

This is occasioned by the great pressure in the bottom 
of the supply-pipe which forces the water through the 
lower faucet with such a velocity as to discharge it all as 
fast as the pipe can deliver it, provided the faucet happens 
to be big enough. ‘ 

This is remedied by decreasing the size of the pipe from 
the top downwards. Ina six-story house the pipe from 
tank to the fifth floor may be 1 ¥-inch, thence tothe fourth 
floor I-inch, thence to the third floor %-inch, thence to the 
second floor }-inch, and from the second to the first floors 


The principal precautions are: (1) Placing them sug. 
ciently deep in the ground ; (2) keeping them away fron 
outside walls ; and (3) by properly felting them or packing 
in sawdust, mineral wool or other suitable material. 

The bursting of pipes when they freeze is due to the 
expansion of the water, which increases its volume by 
about one-ninth, so that nine gallons of water when 
frozen would fill a 10-gallon vessel with ice, or ten cubic 
feet of ice when melted only produces about nine cubic 
feet of water. 

The expansion of water in freezing has been determing 
by frequent experiments to be able to exert a pressure of 
about 30,000 pounds per square inch, an amount which 
compared with the 15 pcunds per square inch exerted by 
a column of water 33 feet high, shows how impossible it 
would be for any pipe to stand it. Indeed, ils tremendous 
power is illustrated by the practice in the Brooklyn Navy 
Yard of filling cannon with water, plugging them up, and 
allowing them to freeze, which bursts them into a thou. 
sand pieces. 

If plumbing cannot be entirely protected from freezing, 
opportunity should be afforded for the emptying of pipes 
by proper grading to the lowest point where the danger 
ceases. Whena pipe becomes fruzen it may be thawed 
either by external heat, or, if it is straight and reason. 
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¥-inch. This will furnish a proper supply at each faucet 
and prevent the lowest one from draining it away from all 
the rest. 

When the house-supply is from a storage-tank in the top 
floor and the street-pressure will carry the water only part 
way up, it is often convenient tu be able to draw at the 
lower faucets from either street or tank supply. This can 
be accomplished by putting a three-way stop-cock just 
below the level of street-water pressure and connecting it 
with the tank, the house-supply pipe, and the street- 
supply, so that while the house-supply is open turning 
the cock will admit street-water and shut off that from 
tank, or vice versa. 

In this climate the freezing of water-pipes is a very seri- 
ous danger, and since the Board of Health and Water 
Commissioners both lay the responsibility on the plumber 
and require him to prevent the necessity of letting water 
run to waste inorder to prevent freezing, the problem of 
protecting water-pipes from frost is the most important 
and difficult one before the New York plumber. 
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ably short, an inaccessible pipe may be thawed by steam 
introduced through a rubber pipe and stop-cock with 
round waterway. 

When pipes cross a floor over a ceiling it should always 
be protected from leaks by laying the pipes in a lead-lined 
trough, slightly inclined throughout its length, to a drip- 
pipe at either end that discharges in the cellar at the 
ceiling. 

This precaution should always be observed, as the aod 
is trivial compared with the possible damage to the ceiling: 
It is, however, when possible, much better to avoid cross- 
ing the ceiling by running independent vertical lines up 
each side of the house. 

Precautions should be taken to protect pipes from con 
tact with fresh mortar, for the lime in it bas a very come 
sive action on them. 
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GRADUATING EXERCISES OF THE NEW YORK 
TRADE SCHOOL. 


THE presentation of well-earned diplomas to members 
of last winter’s classes formed the principal feature of the 
pleasant exercises held last Friday, April 6, at the Trade 
School building. 

Col. R. T. Auchmuty, who has individually founded 
and maintained the schools, presided at the exercises, 
which he opened by a brief and earnest address, reviewing 
the scope and progress of the schools, and referring tothe 
influence which its pupils might exert on the solution of 
great labor problems. 

Mr. John Burns made some stirring remarks, commend- 
ing the assiduity and progress of the pupils, encouraging 
their further efforts and assuring them of the support of 
their friends who are encountering some opposition in the 
attempt to provide trade instruction. 

General Daniel Butterfield, James Gilroy, of the Plumb- 
bers’ Association: G. Gill, ot the Master Stone Cutters’ 
Association ; Joseph Scott, Chairman of the Committee of 
the Master Painters’ Association ; John J. Tucker, of the 
Master Builders’ Association, and Prof. Thos. Eggleston, 
of the Columbia College School of Mines, officiated re- 
spectively in the presentation of diplomas to members of 
the classes in bricklaying, plumbing, stone-cutting, house 
pairting and frescoing, carpentry and blacksmithing. 

The regular courses leading to diplomas in the different 
trades consisted of instruction and the performance of ac- 
tual work for two and one-half hours each Tuesday and 
Friday evenings from October 26, 1887, to April 4, 1888, 
besides lectures, blackboard illustrations and explanations 
of special features of work, and the scientific and practi- 
cal principles involved. 

The diplomas were classified as first, second and third 
grade, and were granted to the pupils according to their 
Standard as determined by their attendance, proficiency 
and answers to the questions of the final written examina- 
tion. ‘The plumbing class also were given examples of 
defective arrangement and required toexplain and corrrect 
them. 

Membership in the bricklaying, stone-cutting and car- 
pentry classes was restricted to boys from 16 to 21 years 
of age; the other classes were unrestricted, but the ages 
averaged about 18 or 19 years. The attendance was chiefly 
local, but quite a number came regularly from a considera- 
ble distance for the privilege of instruction, and all paid 
the tuition fee of from $0 to $20 for each course. There 
was also a day course of instruction in plumbing, which 
was well attended by pupils often from distant cities, whose 
desire for education and improvement led them to incur 
the expense of traveling, tuition and maintenance during 
the course. 

The founder and teachers of this noble enterprise are 
justly proud of the zeal and good conduct of the classes. 
Order and attention have been universal; valuable tools 
and materials have been carefully and honestly used, and 
the workmanship of the pupils has been exceedingly cred- 
itable. 

The schools are receiving constant enlargements and 
improvements tor the season of '386-7. ‘rhe receipts 
from the various classes were $4,848.28, and the expenses 
$9,515.90. The first s‘ason opened with thirty pupils 
registered, and the last with 446; and the attendance has 
been even a little larger than that—viz., day class in 
plumbing, 34 ; evening classes in plumbing, 150; in brick- 
laying, 120; in carpentry, 28; in stone-cutting, 15; in 
plasteing, 28; in blacksmithing, 13; in painting, 38 ; in 
tailoring, 31 ; total, 457. : 
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The following pupils in the plumbing class received 
diplomas : 

In Plumbing—Chas. Dunn, W. I. B. Bridgeworth, G. 
T. Goetz, E. W. Gross, G. Diemer, F. Kubischta, C. J. 
Pickett, D. D. Whitlock, Jr., W. J. Zimmer, A. C. Lum, 
Martin Carey, Edwin Mills, L. F. Madden, J. F. Bolia, 
R. C. Cassell, Pierce T. Murphy, Chas. Ross, S. F. Mc- 
Cormick, E. J. Coppers, J. M. Harrington, [cs. Murphy, 
Jr., G. E. Parsells, W. S. Lamb, H. A. Schneider, Max 
Friedman, F. A. Seelig, J. Hl. Palmer, Wm. Bailey, H. 
H. Schneider, J. W. Toomey, D. W. Ayeres, Wm. RK. 
Beddow, F. P. Sands, V. E. Reynolds, W. C. Walsh, H. 
Boylhart, Al. Watts, H. Graves, Conrad Dietz, R. P. 
McGowan, August Seeger, John Laverty, John Hahn, 
George Maxwell, John Badanes, H. McLaughlin, J. H. 
Mersfelder, Frank J. Clarke, G. H. Pheasey, W. J. Len- 
nahan, D. J. Dolan, Michael Hanley, W. Kelley, J. D. 
Sloan, M. J. Garrey, A. J. Moore, Dennis Sullivan, J. 
O’Brien, Chas. Read, Jeremiah Galvin, Isaac D. Simon- 
son. 
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PHILADELPHIA MASTER PLUMBERS’ ASSO- 
CIATIQN ON SOIL. PIPE TESTS. 
(Special Correspondence.) 


AT the meeting of the Sanitary Committee of the Mas- 
ter Plumbers’ Association, which was held on April 5, to 
discuss and prepare a report on the most desirable and 
efficient method of testing soil-pipes, it was agreed, in sub- 
stance, to recommend to the association that tor all new 
work a pressure of three pounds to the square inch be 
adopted before the fixtures are attached, and that in work, 
whether new or old, where the fixtures were attached and 
in position a test of 2-inch water gauge pressure be made. 
The chairman of the committee was directed to prepare a 
report covering the matter and present it to the associ- 
ation. 


STATION J OF THE NEW YORK STEAM CO. 


No. HII. 
(Continued from page 279.) 

CONTINUING the description of this building, com- 
menced in our last issue, we give this week a floor 
plan, or rather horizontal section; showing the general 
arrangement of the main steam-pipes, taken immediately 
below the roof so high as to show no windows, and 
just above the coal-bins, whose floor is supposed to be 
removed so as to show more clearly the piping immedi- 
ately over the boilers, of which the drums only appear. 

Steam is taken from a point near the rear of the drums 
for the two-fold purpose of obtaining dryer steam and mak- 
ing better allowance for expansion. 

From the peculiar construction of these boiiers, as will 
be seen in the transverse section cf the building, the cir- 
culation is very strong, and a powerful current of mingled 
steam and water rises into the front end of the drums from 


the water-tubes below, but from that point to the rear 
there is comparatively little €bullition in the drums, and 
the steam and water have opportunity to separate ds they 
pass back to the place where the former is drawn off. 

A cast-iron breeches piece, with 5-inch branches, unites 
each pair of drums and connects them with a 6-inch branch, 


||) a 
| LL Bt! | 





| | 


E, leading to the main steam-pipe, D, which is ten inches 
in diameter. The additional length of these branch pipes, 
obtained by taking steam from the rear of the drums, per- 
mits their expansion and that of the main steam-pipe with- 
out undue straining of joints. The main pipes conduct 
the steam to two separators or dryers, C C. These are 
upright cylinders, thirty-four inches in diameter and ten 
feet high, into the lower part of which the steam enters, 
and from which it escapes through a dry pipe extending up 
inside while the disengaged water is drained off. 

The steam next passes through the meters B B. 
These are so arranged that the steam flows through a vari- 
able opening with a constant difference of pressure due to 
a weighted plunger supported by the passing steam. As | 
the velocity is thus practically constant, it is only neces- 
sary to record the amount and duration of the opening in 
order to know the volume of steam that has passed through 
the meter, The amount of the opening is recorded by a 
pencil, moving across a strip of paper, carried by clock- 
work. As the transverse ordinates of the figure thus 
formed are proportional to the opening of the meter, and 
the longitudinal ordinates are proportional to the time, it 
follows from what has just been said that the area of the 
fig are will be proportional to the volume of the steam 
passed. This area is measured by a modification of 
Amstler’s planimeter, and with the smaller meters on the 
same principle which are used to measure the steam sup- 
plied to customers, the steam bills are based on the read- 
ing of the planimeter, while the marked strip or meter 
chart is preserved for future reference and check. 

From the meters the steam passes down to the outgoing 
steam-mains, also ten inches in diameter, on which V V 
are the variators to allow for expansion. All the other 
pipes shown on this plan, except the one which goss to the 
pumps in the rear, are merely alternative connections to 
be used in case of accident or repairs. A is the ash.chute, 

As it is of vital importance that the steam-supply to so 
many customers who so absolutely depend on it should be 
continuous and secure, every precaution has been taken to 
prevent the apparatus from being disabled by any single 


accident. : 

‘Thus the main steam-valves I I are constructed so as 
to close automatically in case the pressure in the boiler 
falls below that in the steam-pipe, by which, if a tube or 
joint should fail in any boiler, that boiler is immediately 
isolated and the others continue their work without inter- 
ruption. 

Tn case the main steam pipes or any of their branches 
E E should be disabled, steam can still be taken from the 
boilers by the rear pipes F F, assisted, if need be, by the 
cross-connection G. As these are but four inchesin diam- 
eter, it will take more pressure to get the same amount of 
steam through them, but that is not a serious matter. The 
cross-connection K has also been put in to cut out either 
separator or meter when necessary, and the various valves 
and connections between the meters and the outgoing 
mains are for similar precautionary purposes. 


(To BE CONTINUED.) 















° STEAM Pipe PLan- STATION J-NEw York STEAM COMPANY 
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Correspondence. 


All correspondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because 1t 1s often necessary to communicate with them for addi- 
tional information before printing their communications. Anony- 
mous letters will not be noticed. 


THE NIAGARA SHIP CANAL. 
OswecGo, N. Y., April 9, 1888. 


Sin: The maps and estimates for the proposed Niagara 
Ship Canal, referred to in your issue of April 7, are based 
upon surveys made in 1867, not by myself, as there stated, 
but by the late Mr. James S. Lawrence, C. E., and by 
Mr. Stephen F. Gooding, C. E. 

Will you kindly publish this correction ? 

Yours very respectfully, 
WILLIAM PIERSON JUDSON, 


RECORDS OF TESTS OF COMPRESSIVE 
STRENGTH OF CEMENT. 
New York, April 12, 1888. 


Sir: Will you kindly inform me wherel can obtain any 
information as to the compressive strength of cement, and 
especially as to any experiments on the compressive 
strength of cement joints in heavy masonry ? C.F. 


[ Referred to our readers. ] 


WATER-WORKS CONSTRUCTION IN CALI- 
FORNIA. 

FRoM a letter of J. M. Graham, the Chief Engineer, we 
abstract the following data concerning work now in prog- 
ress under his direction for supply of San Diego : 

‘* The San Diego Flume Company are building an ex- 
tensive system of works to supply water to city of San 
Diego and some other places; also a large amount for 
irrigation. 

‘* The natural flow of the San Diego River and other 
streams is diverted and carried 36 milesin a 4x6-foot flume 
to within 10 miles of San Diego, where a two years’ sup- 
ply for the city can be stored in a reservoir 500 feet ele- 
vation above tide-water. This reservoir will be filled in 
40 days by the flume. 

‘*A storage reservoir is also built in the Cuyamaca 
Mountains at an elevation of 6,000 feet ; capacity, 4,000,- 
‘000,000 gallons, to be drawn on asthe natural flow of 
streams may not be sufficient during dry seasons. 

‘<The flume is the finest specimen of such work in the 
State, and is continuous (no ditching on the line), except 
one mile of tunnels, which are lined with masonry and 
plastered. 

‘“ Water is now running through 18 miles of the flume, 
and flume will be finished by July. 

‘* Yours truly, J. M. GRAHAM, 
‘* Chief Engineer.” 


BRINGING WATER TO LIVERPOOL UNDER 
THE MERSEY. 

To BRING the water from the Vyrnwy Dam to the city of 
Liverpool it is necessary to cross the Mersey River, and 
the arbitrator, Sir George Nares, appointed by the Board 
of Trade to fix the depth below the bed of the river at 
which the pipes must be laid, has decided that not less 
than 20 feet will be necessary. 

As it would be impossible to lay the pipes at this depth 
owing to the character of the soil, which is running sand 
and silt, the engineers have decided to go down toa bed 
of boulder clay at a depth of from 80 to roo feet below 
the river, where it is proposed to drive a tunnel about ten 
feet in diameter lined with cast iron. 

Bids have been invited and the contract has been prob- 
ably Jet by this time. 

The rainfall in that vicinity has been so unprecedentedly 
small for some time past that the reservoirs supplying the 
city have Jittle more than a third or a fourth of what they 
should contain at this time of the year, so that it has been 
necessary to restrict the supply of water to six hours a 
day, with a prospect of greater scarcity before the season 
is over, and many other large towns are even worse off. 


NEW YORK BUILDING MATERIAL EXCHANGE 
OFFICERS. 


THE Building Material Exchange held its seventh an- 
nual election at the Exchange rooms in Liberty Street on 
April 9. The following officers and trustees were chosen: 
George Moore Smith, President; James Rogers, Vice- 
President ; Hiram Snycer, Treasurer; George M. Smith, 
James Rogers, Hiram Snyder, Nathan Peck, Oscar A. 
Gurnee, S. Wood Cornell, Walter Tomkins, Robert S. 
Sinclair, Hamilton V. Meeks, Richard R. Letourette, 
John J. Bell, Herman B. Homan and Sayres Hadley, 
Trustees. 
to be in a prosperous condition. 


The treasurer’s report showed the Exchange © 


THE NEW YORK MUNICIPAL BUILDING 
PLANS, 

It has been decided by the city authorities to invite the 
American Institute of Architects to submit a list of seven 
names from their number from which they may select a 
committee of three to act as judges upon the plans sub- 
mitted for the new municipal buildings, noticed last week 
in these columns, to determine, first, whether a building 
should be constructed in accordance with any of the plans, 
and, second, whether any of tke plans are entitled to the 
prizes offered, and in what order. The prizes are five in 
number, and are $5,000 for the best, $4,000 for the second, 
$3,000 for the third, $2,000 for the fourth, and $1,000 for 
the fifth. 

The Mayor suggested that Professor Ware, of 
Columbia Ccllege, be appointed on the committee. It was 
afterward determined to assure the institute that the mem= 
bers of the committee selected would be properly remuner- 
ated for their services, and that, until theawards are made, 
no public view of the plans will be given. 


ASBESTOS THEATRE CURTAINS. 


THE London Engineer contains an illustrated descrip- 
tion of the asbestos curtain for Terry’s theatre, and also 
one designed for the Queen’s theatre in Manchester. 
They are made of asbestos cloth specially strengthened by 
a fine wire running through each asbestos strand and 
stretched upon a counterbalanced iron frame sliding up 
and down in guides. A layer of asbestos cloth may be 
put on each side of the frame, leaving an air-space be- 
tween. 





SWISS WATER FOR PARIS. 


THE London Aforning Post says that a Swiss engineer, 
Herr Ritter, has submitted to the Paris municipality a 
plan by which the city may be furnished with an ample 
supply of water from an inexhaustible source—the lake of 
Neufchatel, Switzerland—at a cost $60,000,000. Some 
time ago another engineer, M. Beau de Rochas, proposed 
to furnish Paris with water from the Lake of Geneva, at a 
cost of $100,000,000, but the scheme was not accepted. 
Herr Ritter is more moderate in his estimate, and there is 
a probability of his success. The distance from the lake 
of Neufchatel to Paris is 312 miles, and the surface of the 
lake is 1,620 feet higher than the mean level of Paris, its 
total area covering 140 square miles. The water, which 
would flow with a speed of rather under 100 feet per second, 
would arrive at Paris at a temperature of 50° Fah. 

Herr Ritter intends to draw off the water by an under- 
ground heading 262 feet below the surface of the lake, 
where it has a temperature of only 43°. The water would 
be taken through a tunnel twenty-two miles long under 
the Jura mountains, and thence in anarched conduit along 
the slopes of the hills to Paris, where it would arrive at 
an elevation of 394 feet, with a flow of 4,400 gallons per 
second, which would give a tremendous motive power. In 
this manner Paris could be furnished not only with an 
illimitable supply of excellent drinking-water, but also 
with the electric light in all the streets, and water-power 
in all the workshops at a reasonable price, independently 
of the advantages accruing to the districts through which 
the conduit would be laid, and which could also draw their 
supplies from the same source. Herr Ritter estimates that 
it would take six years to complete the works. 


SUBSCRIPTIONS FOR BUILDINGS 
ROAD MEN 


THE New York Central and Hudson River Railroad 
has given the following Y. M. C. Associations along the 
line of its road the following gifts: East Buffalo, $5,000 
West Albany, $2.500; DeWitt, $1,000; total, $8,500. 
These gifts are subscriptions toward the erection of build- 
ings for railroad men at the points named. 


FOR RAIL. 


Gas and Electricity. 


Tiuminating Power of Gas in New York City, 
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A PAPER CHIMNEY, 


A NOVELTY in chimney-shafts is reported from Breslau, 
A shaft 54 feet high has recently been erected there, con. 
structed entirely of solid blocks of paper cemented to 
gether. Itis claimed that the shaft is both fire and light. 
ning proof. 





NOTES. 
THE Minneapolis Board of Trade has adopted resoly. 
tions expressing its belief that the retirement of City 


Engineer Andrew Rinker at this time would bea public 
calamity. 


Mr. F. A. Cackins, M. Am. Soc. C. E., has completed 
the plans for the sewerage system of New Rochelle, N.Y,, 
and they have been accepted by the Board of Trustees 
They provide for the use of the separate system in most 
places. 


Messrs. E, L. CorTHELL, L. E. Cooley, H. B. 
Herr, W. P. Rice, and Mr. Kurth appeared before the 
U. S. Senate Committee last week in behalf of the 
Cullom-Breckinridge bill. Messrs. Corthell and Cooley, 
made arguments in its favor. 


THE firm of Buck & McNulty, MM. Am. Soc. C. E,, 
Civil and Mechanical Engineers, §3 Broadway, New York 
City, will be dissolved on May xz. Mr. Leffert L. Buck 
will continue in the same business at 18 Broadway, and 
Mr. George W. McNulty at 45 Broadway. 


THE President sent to the Senate the following nomina- 
tions in the engineer corps: Lieutenant-Colonel Cyrus B. 
Comstock to be Colonel ; Major Jared A. Smith to be 
Lieutenant-Colonel ; Major G. H. Ernst to be a member 
of the Mississippi River Commission, Vice-General Gill- 
more, deceased. 


CALIFORNIA BITUMINOUS ROCK-FOR PAVING. 


Our St. Paul correspondent writes that Mr. Ivan Pro- 
wattain, of Philadelphia, stopped in that city on his retum 
from the Pacific Coast where he has been to inspect the 
bituminous rock found along the coast near Santa Cruz. 
He is to make a report to the City Council of Philadelphia, 
recommending the use of this rock for paving purposes 
and setting forth its advantages. 








CHICAGO WESTERN SOCIETY OF ENGINEERS. 


THE 247th regular meeting was held April 3. Inthe 
absence of the President, Mr. C. L. Strobel was made 
Chairman pro tem., L. E. Cooley, Secretary. 

The following were elected to membership: Daniel 
Andrew With, Assistant Engineer, Town of Laxe, Chicago, 
Ij}.; Paul K. Richter, Engineer, Chicago Bolt and Forge 
Co., Chicago, Ill.; Edward B. Meatyard, Geneva Lake, 
Wisconsin. 

A resolution was adopted approving the modified Cullom- 
Breckinridge bill. 





CULLOM-BRECKINRIDGE BILL IN ST. PAUL. 


(From our Correspondent.) 

ST. PAUL, MINN., April g.—For some time there has 
been before the Chamber of Commerce of this city awaiting 
final action a proposition asking the chamber to endorse 
the bill now before Congress establishing a Bureau of 
Harbors and Waterways. A counter proposition has been 
entertained in the shape of a petition which has been cit- 
culated in the West protesting against the proposed change. 
The Chamber of Commerce have not yet voted on the 
matter. This morning they received a letter signed by 
members of the Civil Engineers’ Society of St. Paul to the 
effect that the society had endoised the movement, and 
they asked the favorable co-operation of the chamber. 


ANOTHER SYSTEM OF SEWAGE PURIFICA- 


TION, 
A. M. DEFOssk, of Biussels, has just patented a system 
f sewage purification. He, as is usual, claims that the 
cost is defrayed by the products. The process is, (1) pre 
Cipitation by chemicals; (2) filtration through specially 
prepared turf, which is susceptible of cleansing and con- 
tinual use ; (3) filtration through a bed of spongy iron. 
After leaving the spongy iron the effluent passes tothe river 
through a limestone bed. 


PERSONAL. 
Mr. Yetjt NAKAJIMA, C, E., has accepted the position 
of superintendent of the construction of the water-works 
of Falls City, Neb. 


CONTRACTING 


i 


A WEEKLY RECORD 


NEwS DEPARTMENT. 


‘OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 








ARCHITECTURAL COMPETITIONS. 


Ann Arbor, Micu.—The Students’ Christian Asso- 

ciation has decided on the plans ot Spier & Rohns of 

Detroit for their new building, ‘Ihe butlding will be 
€oxg0, and cost about $25,000. 


MitwauKxee, Wis.—E. T. Mix & Co., architects, of 
this city, have made contracts with the North-western 
Guaranty Company, of Minneapolis, to furnish plans 
and architect's services for the erection of thetr 12- 
story office building this summer. The building 1s to 
be 132x155 feet on the ground, andj will be furnished 
throughout for bank and office purposes, It will cost 
about $750,000. 





For works for which proposals are requested see also 
the ‘Proposal Coluinn,” pages i-vii-vin-296. 





Persons who make any us? of the information they 
findin these columns we trust will not cmit to mention 
THE ENGINEERING & BUILDING RECORD as the source. 





Our readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early and reliabie news for our ‘* Contractin z 
Intelligence.’ /a/formation of importance sent 
to us exclusively, and not elsewhere published, 
will be liberally paid for. 





WATER, SEWERAGE, ETC. 


BuRRILLVILLE, R. I.—Water.—Our correspondent 
wntes: ** We had a meeting tn relation to the water- 
works April g,and, 1 understand, they appointed a 
committee to confer with different parties in rclation 
to the cost and of bu.Iding the water-works.”’ 


Fast SAGINAW, MICH.—Sewers.—John J. Granville, 
City Engineer, writes: ‘‘ Proposals for constructin 
sewers to the extent of about $30,000 will be receive 
in the course of two or three weeks. Sewers to be con- 
structed in accordance with the sewerage plan adopted 
in 1886,”’ 


Frankuin, N. H.—Water.—Town Clerk H. K. 
Smith writes us: ‘* ‘Ihe town voted to leave the mat- 
ter of water-works io the hands ot a committee of hve 
to investigate and report at some special me ting. No 
teport has yet been made by the committee.” 


MILWAUKBE, Wis.—The City Engineer is preparing 
~ plans tor the improvement of the sewer system of the 
Sveat enth Ward. 


Warrior STATION, ALA.—-WatTear.—Our correspond- 
ent writes: ** Arrangements have been perfected so 
far as to the securing of the locaity for stand-p'pe and 
engine for the pumping of the water. We hope to be 
able to supply water by June rs. ‘Whe stand pipe will 
be 800 yards trom Warrior River, from which place we 
will haadle the water.” 


ORLEANS, Nesp.—WatTErR.—Concerning the water- 
works election here, our correspondent writes; ‘* Our 
el-ction will be he'd April 23. There will be no oppo- 
sition. Mr. Richardson, of Lincoln, will be civil engi- 
neer in charge of work. It will be let by contract, 


ItHaca, Micn.—It is reported that Mason L. Brown, 
C. E., of Detroit, Mich., 1s preparing plans tor a sys- 
tem of water-works to be established here., 


Litre Fairs, N. ¥.—An additional appropriation 
of $<0,000 will be made for work on the water-works 
system. 


PARKDALE, CAN.—It is reported that a $20,000 sys- 
tem of water-works is to be established here, 


Freponia, N. ¥.—It is reported that a system of 
sewerage is to be established here. 


NatTRONA, Pa.—Address P. S. Brackenbridge for de- 
tails of extensive water-works improvemcats at this 
place. 


MounpsviLte, W, Va.—Water.—L. G. Brock, Town 
Clerk, erites about the reported water-works project 
hiere as follows: ** Lhe matterof water-works has often 
iosen talked about in our town,but as yet nothing has 
Ibeen done, and 1 do not see any immediate prospect 
f or doing anything in that line. We have a mound 
Tiere nearly 100 feet high which could well be used to 
touild a tank upon, but although we have 2,000 or more 
population, yet the town 18 so scattered, it covers so 
rmuch space, that efficient water-works would be 
« ostly.” 


CAxTERVILLE, Mo.—WaTER.—The Town Clerk here 
writes us as follows: ** Carterville and Webb City, 
~~ hich joons, are both in favor of water-works. Nothing 
ciefinite has been done as yet, but is being ta'ked of by 
t> <oth the city officia's and every body else. There has 


seme St. Louts parties here, but nothing done so 
wr, 


CenTRevir.LR, Mpo.—Water.—Our correspondent 
writes: “* The election to determine the wazer-works 
question did not take place April 3 as was at first pro- 
posed. There will be a spec‘al election held for the 
purpose, Lut it has not yet been decided when to hold 
It, When theelection does take place 1 will let you 
know the result: a's) other particcines. 


BATESVILLE, ARK.— WATER.— Town Recorder J. E. 
Rosenburgh wiites us as follows: '‘ A water and elec- 
tric-light company has been organized, compcesed of 
the leading business men of our town, ane an ordinance 
passed granting them certain rights and privileges and 
requiring them to have one-half mile matn laid and 
supplying water to the citizens in two years trom date 
of passage, April 7, 1£88."’ 


Omana, Nzp.—It is reported that the sewerage sys- 
tem of this city is to be improved at a cost of $100,000. 


ELLEnssuraG, N. Y.—It is reported that B. E. Craig 
& Co. will construct a system of water-works here. 


Criypx, N. Y.—Water.—Our correspondent writes, 
under date of April 9, as follows; ** No action has been 
taken concerning water-works exceptirg the village 
trustees called a meeting of the taxpayers. which was 
heldthisr. mM. Jl understand the vote stood two ma- 
jority in favor, but what the intention of the trustees 
is now I am unable to answer. They may take further 
action and may let it drop where it is.” 


Winona, Minn.—The proposition to expend $20,000 
improving the c ty water-works failed to carry at the 
recent election. 


NaAsHVILLe, Tenn.—Sewers.—City Engineer J. A. 
Jowett writes us as follows: ‘* Our sewerage system 1s 
practically mapped out and we are spending about 
$35,000 per annum in construction. The districts re- 
guiring it receive firstattention. Vhe work 1s not let 
as a whole, but each sewer, or section of a sewer, is let 
as a Separate contract. (Jur water-works are now re- 
ceiving our special attention. The natural filtering- 
gallery and pump-welis arc finished. ‘he Holly-Gas- 
kill Co. are prepating to ercct a newengine. The 
reservoir is being rapidly constructed. ‘lhe total esti- 
mated cost of the work, including main pipe-'ine, is 
$1,000,000. The main-pipe line to the reservoir will 
not be let before next spring." 


INDIANAPOLIS, IND.-—WATER.--F.S. W. Duns, Vice- 
President of the Indianapolis Water Company wnites: 
‘* We will lay about 12,000 feet of mains, from 6 to 12 
inch. Contracted for the pipe with Addyston Pipe Co., 
Cincinnati, O. Have contracted with the Holly Mfg. 
Co. for two engines, 350 horse-power each, to run our 
pumps, now driven by water, when we are short of 
water.”’ 


MADISON, FLa.—W. T. Davis can give details of the 
proposed system of water-works for this place. 


NASHVILLE, Tenn.—E, I. Gregory is said to be at 
the nead of a project to erect an improved system ot 
water-works for this city, at a cost of $1,200,000. 


Crirton, O.—Bonds are to be issued for extending 
the sewerage system here. 


PEMAQUID, Me.—It is reported that the Pemaquid 
Land Co, will establish a drainage system here. 


MINNEAPOLIS, MInn.—The Board of Trade has rec- 
ommended larger water-mains. 


Fort Rirey, Kan.—For details of a system of 
water-works to be erected here, address Captain 
Pond, Quartermaster’s office, as above. 


Hevena, Mont.—Water.— J. W. Wade, City En- 
gineer, writes us about water matters here as follows: 
““G.N. Miller, Santtary Engineer, of St. Paul, is pre- 
paring plans. City bonds to raise $150,000 have not 
yet been sold, but will shortly find buyers, ‘hen it 18 
probable that city will advertise for bidsin the con- 
structive work. Itis not expected that the system 
contemplated when complete will cost less than $300,- 
000. 


WaTER-WorkKS.—See our Proposal Column for in- 
formatiou regarding water-works and water-work sup- 
plies at the following places: New L.ondon, Conn., 
Asbury Park, N. J., Kingston, Ont., Fort Riley, 
Kan., Toronto, Can. 


Brapy, TEx.—It is reported that water-works are 
to be established here. 


BRIDGES. 


BLoomssurG, Pa.—County Commissioner W. E. 
Knox writes: '* Forthe purpose of erectitg an iron 
wagon bridge over the Susquchanna River here acom- 
pany has been organized, with a capital of $50,000, a 
charter applied tor, and all the preliminary steps 
taken. A letting will be had about May 1, at which 
ye bridge parties will have an opportunity to 

id. 

Dansury, N.C.—An iron bridge is to be erected 
here by the County Commissioners. Ed. Pfaff can 
furnish details. 


OreGcon City, Orr.—The County Commissioners 
wilt buid a bridge over the Willamette River, at this 
place, to cost $24,000, 


New Lonpon, Conn.—A new bridge is to be erected 
here by the New York, Providence and Kosion Rail- 
road Company. J. W, Miller, General Manager, New 
York City, can give details. 


~ New York City.—The Union Bridge Company, of 
this city, has been awarded the contract for the foun- 
dations, masonry and superstructure of the bridge to 


be built by the New York, Providence and Boston 
Railroad Company over the Thames River at New 
London, Conn. 


GUNTERSVILLE, ALA.—A bridge is to be erected over 
the ‘lennessee River at this place by the Tennessee 
and Coosa Kailroad Company. 


NASHVILLE, TENN.—[t is reported that a bridge is 
to be built at the canal at Cumberland Mountain by 
the Nashville, Chattanooga aud St. Louis Railroad 
Company. 


RAILROADS. 


MontTANna.—Cable roads are talked of at Butte and 
at Phillipsburg, :n Montana, and, apparently, with a 
fair prospect that they will be bunt at one or both 
places. That at Kutte is 7,000 feet long, to cost about 
$70,000, and that at Phillipsburg 3 miles Jong, to cost 
about $300,000. 


Manufacturing Co., $3,175. 


GAS AND ELECTRIC-LIGHTING. 


Wesster City, la.—A company of capitalists from 
Des Moines will erect a gas-plant here this summer. 


OsKALOOoSA, 1A.—The gas works here are to be en- 
larged to the extent of $15,000. 


St. ALpans, N. ¥Y.—An electric-light plant will be 
established here, 


Paris, Ga.—The sum of $25,000 is to be expended 
on improving the gas-works here. Address Par's Gas 
and klectric Light Co. 


Bartow, Fira.—An electric-light plant 18 to be es- 
tablished here. 


STREET-WORK AND PAVING. 


Topeka, KAN.—Several streets of this city are to be 
paved during the summer. Macadam and cedar block 
will be wanted. 


SOMERVILLE Mass.—About $50,000 is to be ex- 
pended on paving, etc., the streets of this place. 


Omana, Nasp.—Several miles of streets are to be re- 
paved this summer. 


Cuirron. O.—Extensive improvements are to be 
made to the streets here. 


BIDS OPENED. 


New York Ci1v.—The following was the only bid 
submitted for supplying and laying cast-iron water- 
pipes, hydrants, gates, etc., supplying and laying 
sewer-p:pes and sub-irrigation tiles, constructing man- 
holes aud sewage tavks, supplying ard setting up 
steam-pumps, wells, connections, ctc., at Central Islip, 
Long Island, N. Y., opened April 7 by the Department 
of Public Cnanties and Correction: James Moore, 
$29,072. 


New York City.—PLumpinc.—The fotlowing bids 
for reconstruction of the plumbing at the City Prison 
were opened April 7 by the Department of Charities 
and Correction; P. Carraher, Jr., $6,483; James Arm- 
strong, Jr., $6,610; C. Nally, $6,837; John Spence, $7 - 
654; jena Regan, $7,847; George Cody, $9,350; James 


Moore, $13,000. 


Yonkers, N. Y.—EnGin& anv Boiters.—The fol- 
lowing bids for a 2,000,000-ga'lon pumping-engire and 
boiler were opened March 29 by the Board of Water 
Commissioners; engmwe high-pressure: Gordon & 
Maxwell Co., $4,900; Knowles Steam-Pump Co., $4,- 

6; H. R. Worthington, $3.707 and $4,807; Deane 

team- ump Co., $5,300; The Volker & Felthousen 
Compound non-condens- 
ing engine: Gordon & Maxwell Co., $5,6co; Knowles 
Steam-Pump Co., $6,635. Compound condensing ; 
\Gordon & Maxwell Co., $6,190; Knowles Steam-Pump 
Co., $8,488; H. K. Worthington, $6,537; Deane Steam- 
Pump Co., $8,700; National lron-Works, $6,800; The 
Voiker & Feithousen Manutacturing Co., five bids, 
Viz. $4,135, $5,250, $5,955, $¢,675, $5,290. High-press- 

ure condensing, Deane Steain-hump Co., $6,350. 

For two steei boilers, 66 inches diameter, with 6€ 334- 
inch tubes 16 inches long: Payne & Co., $2,5co; Mc~ 
Neil & Mclachlan, $2,200; Cunningham Iron- Works, 
$2,750; Whittier Machine Co., $3,232; The Bigelow 
Co., $2,560; National Water-lTube Cc., $3,232. 

‘The contract for the compound condensing-engine 
was awarded April 6 to H.R. Worthington, and the 
contract for boilers has not yet been awarded, 


HamiLton, O.—BripGe.—The following proposals 
for the cocstruction of au iron bridge superstructure 
over the Miam: River, at Poasttuwn, were opened 
Aprils by the Butler County Commissioners : 

Pittsburg Hridge Co., Pittsburg, Pa., $24,000; Smith 
Bridye Co., Toledo, O., six plans from $15,400 to $18,- 
ooo; Wrought Iron Bridge Co., Canton, U., three 
plans, $51, $52.90 and $52 per lineal foot; Groton 
Bridge Co., Groton, N. Y., $20,800 and $22,090; P. F. 
Lane, Chicago, Ill., $14,827; Vanety lron Works Co., 
Clevetaud, U., $1y,900; Indiana Bridge Co., Muncie, 
Ind., $17,999; Kenn Bridge Co., Beaver Falls, Fa., 

18,515; Massillon Bridge Co., Massillon, O., $2c,000 
and $18,soo; Berlin Iron Rrdge Co., Binghamton 
N. Y., $21.500 and $29,000; Milwaukee Hridge and 
Iron Works, Mtilwaukce, Wis., $14.899; Mt. Vernon 
Bridge Works, Mount Vernon, O., $18,go0, $19,245 and 
$19,265; Columbia Bridge Co,, Dayton, U., $45.50 per 
lineal toot; King Bridge Co., Cleveland, O., $14,675, 
$16,404, $16.575, $16,925, $16,573; for iron joists, $1,350 
add.tionai; Missour: Valley bridge Works, Leaven- 
worth, Kan., $15,775. 

The Commissioners awarded the contract tothe Smith 
Bridge Co. for $16,500. 

‘he contract for the masonry was awarded to Cum- 
mings & O’Connor, of Indianapolis, ind., at $1o,- 
983 50. 

MILWAUKEE, W1s.—DreEpDGING.— The following bids 
have been submitted to the Board of Public Works tor 
the contract to build the inlet for the flushing tunnel 
and todo the necessary dredging. C. H. Starke, 27 
cents per cubic yard for dredging and $21,000 fur the 
construction of the inlet; Wm. Furrestal, 35 cents for 
dredging and $23,250 forthe inlet, ‘The contract will 
be awarded to Starke shoud the bid prove to be within 
the limits of the appropriation. 


Newport, Ky.—The fol'owing bids for change of 
effluent system of water-works were opened April 2 by 
B. KR. Morton, Water-Works Superintendent: P. Mur- 
ray, Cincinnati, O., $11,995; Owen Watterson, infor- 
mal, Baltimore, Md , $12,227 50; J. Hahn, Newport, 
Ky., $14,620; J. Barter, Newport, Ky., $16,385; 
Thomas Jj. Peter, Cincinnati, O., $16,442.50; Cy 
Limrick, Newport, Ky., $16 465. 

The contract was awarded to P. Murray. 


SAVANNAH, GA.—RAILROAD.— The contract for bus!d- 
ing the Belt “urine tor he City Suburban Railroad of 
this city has been awardedto T. William Harris & 
Co., of f'0. 2 Nassau Street, New York City. 


Cu'caco, Irt.—The contract for five new triple- 
expansion condensing pumping-engines, with a capa- 
City of 15,000,000 gallons per twenty-four hours cach, 
was officially awarded by the Commisstoners, April 7, 
to Edward P. Allis & Co.,of Milwaukee, Wis., the 
total cost given being about $369,785. 





_PriLaDELPHIA, PA,—DreEpGInG.— The following 
bids for dredging docks in the Port of thiladelphia 
were opened ov the Board of Port Wardens April 2: 
National Dredging Co., Wilmington, Del., 274 cents 
per cubic yard; Frank C. Sumers, Philadelphia, Pa., 
27%c.; Thomas G. Locke, Linwood, Pa., y2c.; Ameri- 
can Dredging Co., 27¢. 


_Boston, Mass,—Curpstones,—‘T he Park Commis- 
sioners have received the tollowing proposals fer sup- 
ee granite curbstones; Cape Ann Granite Co., 

3.64% per lineal toot; Rockport Granite Co., $2.89; 
James A. Colson, $3.04; A. A. Libby & Co., $3.60; 
James J. Vernon, $2.87; Lanesville Granite Co., $2.75. 
The contract was not awarded. 


MiIxneapous, Minx.—BripGe.—R. M. Dorglass 
has been awarded contract for bridge across Bosse tt’s 
Creek at $2,259.60. 


ST. Paut, Minn.—STeaM-HgatinG, F1¢0.—Bids for 
the building ot the new reformatory at St. Cloud were 
opened April 3 as tollows: 

Steam-heating— Allan Black, $4,903.80; E. H. Mure 
phy, $4.793; _Lhomas Davis, $4.338.84; Holland, 

hompsvn & Co., $4,935.44: F.S. Martin, $5,242; C, 
F, Parmlee, $4,356; E. F. Osborne & Co., $5,057.32. 

Cell-work—haugh, Ketcham & Co., $8,200; Diebold 
Safe and Lock Company, $11.560. + 

Cast and Wrought Iron Work—Hangh, Ketcham & 
Co., $27,679.40; Clark, Raffen & Co., $31,200: St. Paul 
Foundry Con pany, $29.507.75. 

Roofing—St. Paul Roofing and Coinice Company, 
$5,275; Pernsylvama Slate Company, $9,874; Scribner- 
Libby Co., $9,6«3. 

Plumbi:g— Allan Black, $7,452.50: W. J. Freaney, 
$7,200; J. G. Holmes, $5,075; W. W. Sykes & Co., 
coer J. P. Adamson, $5,400; Prendergast Bros., 

71550. 

Stone and Brick Work—W. Arnold & Co. (all work 
except iron), $112,398; George J. Grant, $71,4c0; Matt 


Breen, $69.500. 
Excavation—G. J. Grant, $1,660; Matt Breen, 
$1,650. 
fo J. Grant, $8,125: Matt Ereen, 
.92t. 
Painting and Glazing—George Nesbett, $1,633; G. 
Winding, $1,987.77. 


MILWAUKEE, Wis.—Drepoixc.—C. H. Starke & 
Co. have been awarded the contract for doing the 
dredging in the rivers of this city for the coming sea- 
son, The following were the bidders: W.T. Casgrain 
ao cents per cubic yard for doing the dredging in the 
Milwaukee River, 1€4cents per yard in the Menomo- 
nee River, and 18 cents in the Kinnichinnic River: D, 
O. Dickson, of Recine, 20 certs per yard for the Mile 
waukee River and 18 cents for the K:nn.ckinn‘c and 
Mcnomonee Rivers; C. H. Starke & Co. will get 18 
cents per yard for the Milwaukee River and 1434 cents 
for the other two. 


Lovuisvi_tz, Ky.—The following bids for plumbing 
and gas-pipe, steam heating, water-works, iron and 
wire work, ard boilers for the West Tennessee Hospi- 
tal, at Boliver, ‘lenn., were opened 4 pris 2: 

Plumbing and gas-pipe.—J. W. x. Brown, Mem. 
phis, Tenn., $10,147: H. L. Rose, Memphis, Tenn., 
$9.9¢4; Andrew Schwartz, Memphis, Tenn., $0,778: 
Moony & Bairn, Nashville, Tenn., $13,230; Kain & 
Demenck, Nashville, $13,000; Ryan & Shia, Nash- 
ville, $12,226; C. H. Humbert, Nashville, $10,537; S. 
I, Pope & Co., Chicago, J1l., $9,9¢0. a 

Steam heating.— J. W. X. Brown, $17,557; Andrew 
Schwartz, $19,749; Moony & Kairn, $22,103; Kain & 
Demerick, $23,750; Ryan & Shia, $23,426: 5, I. Pope 
& Co , $18,370; Kelly & Jones, Pittsburg, ba., $18,667: 
Iron Range and Manufacturing Co., Nashville, Tenn.. 
vr giea, ks—J. W. X : 

ater-works.—J. W. X. Brown, 410: Andrew 
Schwartz, $5,249; S. I. Pope, $4,500; Keily & Jones, 
$3.232; Iron Range and Manufacturing Co., $4,987. 

lron-work.—L.ivermore Foundry and Machine Co. 

Memphis, Tenn., $8,655; Jron Range and Manutactur. 
ap COs $5,781; Lane Brothers, Newark. O., $8.747. 

oilers.—Livermore Foundry and Mach.ne Co. 
$5,224; Andrew Schwartz, $4,212; S. 1. Pope & Co., 
$5,229; Kelly & Jones, $3,y62. ; 

Wire-work, —Dow Wire-Works, Louisville, Ky., $2,- 
100. 

Work complete.—Brown & Livermore, Memphis 
Tenn., $41,350; H. S. Jackson & Co., Memphis, Tenn, 
$55,500. 


f Hopoxen, N. J.—WatTeER-Pirr.—The following bids 
for furnishing ro,ooo feet of 6-inch water-pipe were 
opened by the Water Commissioners, Aprils: Mellert . 
Foundry & Machine Co., $28.75 per ton of 2,240 
pounds; R. D. Wood & Co., $29 50 pei ton of 2,240 
ounds: Warren Foundry and Machine Co., $5.11 per 
ength of 12 feet 3 inches; Thomas McKenna, $4.70 
per length of r2 feet 3 inches, Gloucester Iron Works 
$29 79 per ton of 2,240 pounds; Reading Foundry Co.. 
$4.63 per length; McNeal Pipe and Foundry Co., $5.12 


per length. The proposals were referred to the Com- 
mittee on Supplies. 


St. Paut, Minn.--Strert Worx.—The Hoard 
Public Works has awarded the following Steet 
grading Fry Strect to Evans Bros., $2,156; xrading 
Ulive Street to Thornton & Shaw, $4,093; paving Sib- 
ley Street and Jevee with cedar blocks to fam es For- 
restal, $7,380. Alsoto James Forrestal for wooden side- 
walks, 3.500,000 feet of lumber, relaying 2,000 fect 
3,000 cubic yards of excavation and soo cubic yards of 
rubble masonry,’approximatiug $62,550, $62,550: to the 
Eureka Stone Company, for hexagonal block side- 
walks, 150,000 square feet with curbing, approximating 
$37,205; to Lauer Bros. tur stone sidewalk, 25,000 
square feet with curbing, approximating $10,490; prad- 
ing Congress Street to Michael Lux for $9.412; grad- 
ing Clermont Street. James Claffey, $1,797: grading 
River Street, James Claffey, $477: grading Plum 
Street, to McArthur Bros., $2.380; grading Marshall 
Avenue, to Dale & Bumgardner for $48.06 . The fol- 
lowing contracts were awarded to S. P. Folsom, Jr., 
the conds having been approved by the City Attorney; 
paving Arundel Street, $12,600; pav'ng Mackubin 
Street, $17,465: paving Dale street, $21jr00; paving 
Minnesota Street from Fighth Street teu-Summit Ave- 
nue, $14,950. 
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GOVERNMENT WORK. 


Macon, Ga.—The following bids for the interior 
finish of the Court-House were opened April rt by the 
Supervising Architect of the ‘Treasury: McCarthy & 
Baldwin, $27,275; Corbin McK. Grant, $23,438; D. A, 
I. Sull.van, $30,499. 


WasuincTon, D, C.--Schedule of bids for air- 
pumps and engines and repa.rsto gun shop opened 
April 10 by Bureau of Provision and Clothing, Navy 
Department, by Paymaster Fulton: The Deane Steam 
Pamp Co., of Holyoke, Mass., $1.585 for one No. 1 
and two No. 2 Davidson's Air-Pumps; The Davidson 
Steam Pump Co., $1,375 for one No. 1 and two No. 2 
Davidson Air-Pumps; Armington & Simms, Provie 
dence, R. 1 , for engines as follows: one at $753.35, 
one at $846.50, ons at $75.50, and one at $2,584: s1x 
complete with fixtures and foundations on place, $10,- 
Bar: B. W. Payne & Sons, New York, one at $450 and 
one at $300; Rowland A. Robbins, New York, $2,999 
for repairs to gun shop, 


WasnHINGtTon, D.C.—The following bids for fur- 
n'shing stone for the cellar and sub-basement of the 
Library Ruilding were opened April 7 by the Library 
Commission; 

Dover Marble Company, Dover, N. Y., plan No.1, 
$481,000; plan No. 2, $582,-00: plan No, 3, $2 60 and 
$3 per cubre foot, and $7.5) per cubtc yard. Mouut 
Waldo Granite-Works, Fr .okfort, Me., plan No. 1, 
$207,737; plan No. 2 $307,500; plan No. 3, $1 63 and 
$1.63 per cub.c foot, and $15.85 per cubic yard. Hal- 
lowell Granite-Works, Hallowell, Me., pian No. 12, 
$244,316; No, 2, $328,940; No. 4. $1.81 and $1.87 per 
cubic foot, aud $20 per cubic yar?. Stoat, Hall & 
Bangs, Washington, D.C , plan No. 1. $257,760; No. 
2, $237,600; No. 3. $1.25 and $1.52 per cubic foot, and 
$1c per cube yard. Hurst & Treanor, New York, plan 
No. 1, $:54,000; No. 2, $670,000; No. 3. $3.go and $3.30 
per cub:c foot, andl $3.80 per cubic yard. Hodwell 
Granite Company, Rockland, Me., plan No. 1, $349.- 
200; No, 2. $440,000; No. 3. $2.42 aud $2.13 per cubic 
font, and $23 per cubic yaid. 


MISCELLANEOUS. 


MINNKAPOL S, Minx.—A soldiers’ monument, to cost 
$3,000, will be erected. W.G, Nye is secretary of the 
commission. 


St. Joun, N. B.—The Channel Subway Co. has 
been incorporated. The promoters are A. A. Stock- 
ton, (. Hurd Peters,C. E..and ‘. R. Jones. It is 
intended to construct a single or double tunnel under 
the harbor of St. John, N. B., between St. John and 
Carleton. 


NEW CORPORATIONS. 


True Chicagoand Western [Illinois Railroad Com- 
pany, Chicazo, Ill. Capital, $3,c00,000. Henry A. 
Gardner, and others, incorporators. 


Tur Jackson Avenue Street Railway Co., Kansas 
City. Mo. Capital, $174,000. J. J. Green, and others, 
inccrporators, 


Tue Rockport, Booneville and Princeton Railroad 
Co., Rockport, Ind. Capital, $500,000, J. G. Eigen- 
man, aod others, incorporators. 


Tie Cleveland, St. Lou's and Kansas City Railway 
Co., St Loms, Mo. Capital, $1,500,000. F. J. 
Matthews, and others, incorporators. 


Tur San Diego, Cuyamaca and Fastern Railwa 
Co,, San Drego, Cal. Capital, $7,000,000. Ww. 
Wat-rman, and othcrs, incorporators. 


Tne San Bernadino Central Railway Co. ,San Dicgo, 
Cal. Caprtal, $540,000. A. B Hotchkiss, and others, 
incorporators. 


Tue Bridewell Automatic Gas Lighting and Fx- 
tinguishing Co, San Francisco, Cal ; capital, $6,000- 
ooo. K.S. Irwin, and others, incorporators. 


THk Kansas Pump Co , Wichita. Kan ;capital, $20,- 
ooo. George P, Glaze, and others, incorporators. 


Tne Ruttan Warming and Ventilating Co., Chicago, 
[ll.; capital, $20,000, Sterling L. Bailey, and others, 
incorporators, 


Tne Mutual Accumulator Co., Jersey, N. J.; capi- 
tal, $;00,000. Richard Arnoid, and others, incorpor- 
ators. 


Tne Omaha, Dodge City and Southern Railway 
Company, Topeka, Kan, Capital stock, $7,000,000, 
R. W. Evans, George B. Coy and cthers. 


THe Higgins Park Railway Company of Topeka, 
Kan. Capital stock, $100.000. Directors: W. W. 
Gavitt, Hiram Higeins, R. E. Heller and others. 


Tur Kaw Valley Bridge Company. of Kansas iy: 
capital stock, $10,000; directors. Morris B. Snyder, F. 
R. Fisher, W. J. Strong, K. P. Snyder, of Kansas City; 
Calvin P. Fox, of Kansas City, Mo. The purpose of 
this concern is to build wood, iron, and stone bridges. 











PROPOSALS. 


(Ccntinued from page viti.) 





APPiIL 12, 1888. 


GEALED PROPOSALS will be received at the office 
of the Supervising Architect, Vreasury Depart- 
ment, Wash:neton, D.C., until 2 o'clock Fr. M., on the 
a2d day ot May, 1888, forthe labor and materials re- 
quired for the tnterior finish, includ ng the furring and 
lathing, plastering, joiner work, wood flooring, stairs, 
marble work, glass, hardware, painting, polish ng, 
plumbing and gas-fitt.ng, in the Court-House, Post- 
Office, etc., building at Nebraska City, Neb., in ac- 
cordance with the specification aud drawings, copics 
of which may be seen at this office, the office of the 
Superintendent, Vermanent Fxhib't and Exchange, 
Chicago, Hli.; Builders’ Exchange, Cincinnati, O.; 
M-chanics’ Exchange, St. Cours, Mo.; Builders’ and 
‘Traders’ Exchange, Kausas City, Mo.; Builders’ and 
‘Traders’ Exchange, Louisv lie. Ky.; Mechanics’, 
Dealers’ and Lumbermen's Fxchanse, New Orleans, 
La., and Builders’ Kxchange. Minneapolis, Monn. 
Fach bid must be accompanied hy a certified check 
for $500. WILL. A. FRERET, Supervising Archi- 
tect. : 20 








STEAM LAUNCH. —GALVESTON, TEX.— 
Proposals are wanted, urtil May 5, for building a 
small wooden passenger steamer, of about zoo tons 
burden. Address O. H. Erust, Major of Engineers, 
U.s, Engineer office, as above, 


Luding Intelligence. 


We solicit trom each and every one ot our readers infor- 
mation relating to projected buildings tn their lo- 
ca'ity, and should be giad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—4 5, brown stone; 47, brick: dr st, 
brick store , 4s dwe//, brown-stone dwelling; afart 
house, apa’’ nent-house: fen, tenement: ¢, each 
@, owner: a, architect: 6, builder: /v, frame. 


NEW YORK. 
2to-14 W rasth st, br store: cost, $20,000; 0, Henry 
Morganthal: a Buchman & Duser. 





1a3d st, 89 w Lenox av, 3 br dws; cost, $45,000; 0, 
a f 


A B Van Dusen: a, Chas H Beers. 


Secor ist avand icth st, br dws and stores: cost, 
$15,000; 0, Peter Butterly; a, Marshall & Walter. 


W s Bathgate, rs0 w 175th st, brdws; cost, $8,000; 0, 
Mrs Matilda L Sheldon; a, John E Kirby. 


W s West st, foot of Beach, br storage freight; cost, 
$35,000; o, Old Domin'on S$ Co; a. K P Staats, 


N weor rr4th st and 4th av, 4 br dws; cost, $85,000 
all; o, John B Cannon; a, F A Minuth. 


587-89 Walton av, 2 br dws; cost, $18,0co all; 0, Anna 
T Dale; a, J S Dale. P 


2329-31 1S8t av, 2 br dws; cost, $25,000 all; 0, Chas 
Warner: a, B W Warter. 


Ns r4sth st, rooe roth av, br dw: cost, $12.000: 0, 
Donnellon & Barnes; a, Thom & Wilson. 


Ssrr6th st, rcoe 8th av, 4 br dws: cost, $8,000 all; 
o, Usear C Ferris; a, Wm B ‘Tuthill, 


Ss W r31st st, 235 w sth av,s br dws: cost, $55,000 
all; o, Edward C Butcher; a, Walker & Bates. 


E 38th av,24 s 127th st, br dw; cost, $16,509; 0, 
Catharine Preusser: a, ‘heo E ‘‘homsoa. 


406-408 West 33d, 2 br flats; cost, $22,000 cach; o, 
Dunne kros; a, F A Minuth. 


air E srst, bs flat with store; cost, $22,000; o, H A 
Sohl; a, Thom & Wilson. 


sath, 8s, 90 € 4th av, br flat; cost, $20,000; 0, J C 
Graham; a, Thom & Wilson. 

132 E xrs4th, bs flat; cost, $15,000; 0, N J Reville; a, 
Thom & Wilson, 


220 222 E 118th, br church; cost. $12,000; 0, First 
German Haptist Church; a, H F Kilburn. 


42-44 FE 84th. 4 story and basement br and stone con- 
vent; cost, $40,000; 0, Sisters of Charity of St Vincent 
de Paul, Mt Vernon, N Y; a, W Schickel & Co; b, not 
selected. 


2,169 2d av, 5 story br flat: cost, $20,000; 0, Weil & 
Meyer, 305 E 57th; a, G B Pelham; b, J Van Dolsen. 

4th av, n wor 116th, bs flate with stores; cost, cor 
$25,000, other $20,000; 0, Louis Wirth; a, E Wenz. 

Munhattan av,secor rath, 2 bs dwells: cost, $22,- 
ooo cach; o, Mary Ann Petit; a, J H ‘Taft. 

ae ns, too ¢ oth av, 6 br dwells; cost, $5,500 each; 
o, W C Boyd; a, Clevercon & Putzel. 


641 643 F rssth, 2 dwells; $4,000 each; 0, J C Smith; 
a, Andiew Spence. 


"Union av,ws,tco s ragth,4 fr dwells; cost, $4,509 
each; 0, barrisonviile Co-operative HKidg Assuc; a, 
Andrew Spence. 


St Anns av, w 8, 109 8 rq4rst, Stone chapel: cost $40, 
ooo; Oo, trustees St Anns Church of Morrisania; a and 
vo, DC Wecks & Son. 


S w cor 125th and Madison av, br dwells and stores 
oa $72,5-0; 0, Moritz Cohn; a, C Abbottand French 
& Co, 


384 Grand st. br dwelis and stores; cost, $12,000; 0, 
Mrs Helen Burnet; a, J Duon. 

N s 114th, 220 e sth av, 3 br dwells and stores; cost, 
$48,000 all; o, Thos J Jenkins; a, Geo W Walgrove. 

Ss 83d, 32 e Av A, brdwelis and stores; cost, $18,- 
ooo; 0, Fred Braender; a, Edward Wenz. 

538-542 Morris av, 4 br dwells and stores; cost, $10,- 
200 all: o, Mathus Sullivan; a, Wm Rusche. 

156 Lroome, br dwells and stores; cost, $18,000; 0, K 
Giblins and Ch Lingheimer; a, Rentz aud Lange. 


BROOKLYN. 


Stacg,s 8,175 w Wacerbury, 6 fr tens, store under 
one; cost, each, $4,000; 0, Mr Schneider. 


George. $8, 125 e Central av, 5 tr ters; cost, $4,000; 
oanudc, J Bossert. 


Lafayette av, s $ 252.6 w Lewis av, 4 bs dwels; cost, 
each $4.500; 0, F Sloat; b, C Wood and T Tibbals. 

Ss Dean st, 250 w Brooklyn av, br dw; cost, $8.000; 
o, F l Kimball; a, Allen Kenway. 

N s Jefferson av. roo w Evergreen st, 2 fr dws; cost, 
$5.coo all: 0, Mr. Dehier; a, John Platte. 


W s Vanderbilt av, 435 w Myrtle av, 3 br dws; cost, 
$24,000 a!l: 0, Con Donnellson; a,S R Dunal. 


N s Madison st, 100 w Lewis av, ‘. brick dws; cost, 
$22,000 all: 0, F B Bryant; a, I D Reynolds. 

Fs Roebling st. 59> n Division, br dw and store; cost, 
$8,000: o, C A Schumacher; a, E F Gaylor. 

N s Greene av, 275 w Stuyvesant av, 2 br dws; cost, 
$1,000 all; o and a, Walter F Clayton. 


S w cor Monroe st and Lewis av, br dw; cost, $9,000; 
oanda, D RK Norris. 


35-37 Lorimer. br foundry; cost, $8,000; o, William 
Stieghts; a, F Holmberg. 


Ss Monroe, 22 w Lewis, 5 br dws; cost, $28,000 all; 
oanda, D R Norris. 


Flushing av, 4 ‘!r dws; cost, $17,000 all; o, H Stu- 
berty; 4, uot given. 

N s Hooper st, £0 w Myrtle av. brick dw and stable; 
cost, $10,000; 0, A D Baud & Co; a, Th Engelhardt. 


Cor Fulton and Hoyt s‘s, br store; cost, $50,000; 0, 
Nancy & Wheeler; a, W H Beers. 


Ss Herkimer, 20 e Hopkinson, 6 br dw: cost, $19,500 
a'l; o, H C Baker; a, Amzi Hill, 


N s Herkimer, 175 e Hopkinson, 7 br dw; cost, $23,- 
soo all; o and a,as above. 


Kent avand Cross, br boiler shops: cost, $8,420; 0, 
Nassau Gas Lt Co; a, Thos 3. Beuson. 


Same as above, to manufacture gas; cost, $41,708: o 
and a, as above. 


Ss Lexington av, 350 ¢ Reid av, br dw; cost, $15,- 
000; 0, Wilson Bohannan; a, Geo Kohannan. 

33-37 Lorimer, 3 fr dw; cost, $02,600 all; o, Win 
Stightz; a, Frank Holmberg. 


BUILDING INTELLIGENCE. 

S wor Fulton and Bushwick av. 5 fr dw: cost, $17.- 
50> ail; o, Mrs Masterhill; a, H Vollweiler. 

Ns Vernon av, 1co w Tompkins av, br flat; cost, 
$12,000; 0, Samuel Peden, [r. 

Ns Jefferson, €00 ¢ Keid av, 5 br flats; cost, $20,- 
ooo all; o, G Revere; a, Amzi Hill. 

Ss Concord, 50 w Jay, br flat; c st, $14,000; 0, Jas 
Sullen; a, J G Glover 

N sCrescent and Glen, 7 fr dw; c st, $17,500 all; 
o, Jose Quinn, 


Secor Hancock and Marcy av, 2 br dw; cost. $45,- 
ooo all; o, M W Morris. 


Ss Atlastic av, 240 w Troy av, 2 br dw; cost, $10,000 
ail; o, Wooly; a, Geo Damen. 

E s Marshall, 300 s Hudson av, br dw; cost, $15,000; 
0, Brooklyn Gas Lt Co; a, W Mooney. 


MISCELLANEOUS. 


MINNEAPOLIS, MINN.—The following is a sum- 
mary ot Building Unspectcr Kaumann’s report tor the 
first three months ot the present year: Muscel- 
lameous, $286,059; brick stores, $233,000; brick ven- 
eered stores, $4700; frame stores, $17.550; brick 
dwellings, $112,000; brick veneered dwellings, $53,- 
500; two-story frame dweihogs, $233.725; one and 
one-half-story dwelings, $19,0co; one-story frame 
dwellings, $5,970; additions and repairs, $99,458; 
barns, $18,785; total, $1,183,747. 


SCRANTON, PA.—Plans are now ready for a $50,000 
Catholic college to be erected here. 


TORONTO, CANADA.—Address John Kent, trus- 
_ tee of Woman’s Hospital, for details ot a building 
to b: erected at a cost of $25,000, 


R ICHESTER, N. Y.—The insano asylum here is to 
have an addition to cost $45,000. 


SING SING, N. Y.—A $40,000 school house is to be 
erected here. 


MANISTEF, MICH.—A Congregational Church is 
to be erected here at an estimated cost of $45,070, 
ee can be had by addressing the Rev E & Fair- 

eld. 


GENESEO, N. Y.—A_ $15,000 Catholic church is to 
be erected here. 


PROVIDENCE, R. I.—22 permits for buildings cost- 
ing less than $7,000. 


ALLEGHENY, PA.—Arch, 2 br dw; cost, $10.500: 0, 
Miss C Scott; a, Alston & Herbert; b, R J Graham. 


WAUSAW, WIS.—The Catholics of this place will 
erect a $30,000 church, 


VOUNGSTOWN, O.—It is probab'e that the mem- 
bers of St John’s Episcopal Church w'll soon begin 
the erection of a church to cost between $60,000 and 
100,000, ‘he matter isin charge of the Rev. F B 
Avery. 


WILLIAMSPORT, PA.—Nothing over $7,000 in 
value to report. 


WORCESTER, MASS.—Burncoat, fr dwell; cost, 
Ee o, Wm Lancaster; a, Fuller & Delano; b, O 
Ball. 


HUTCHINSON, KAN.—Updecraff, McCurdy & 
Zimmerman will erect a $25,000 building here. 


RICHMOMD, VA.—It is reported that a company 
has been organized here to erect a $200,000 hotel. 


CLEVELAND, O.—Radcliff & Co. will build a dry 
dock in the old river bed this season tu cost about 
$50,000. 


ST. LOULS, MO.—Iowa and Sidney sts, br school; 
cost, $15,000; 0, St Francis Congregation; b, sub 
et. 


Broadway and Angelica, 3 adj br dwells; cost, $r2,. 
ovo; o, L Kohmel; b, H Schulte. 


Broadway and Lafayette, 2 adj br flats; cost, $13,- 


ooo; o, I. Ottenad; b, J Stauder. 


KANSAS CITY, MO.—W W Perkins, br residence; 
cost, $25,000. 
W T Matthews, 9 2-story fr residences; cost, $13,- 
500. . 
ller & Burgeweger, 4 and 5 story br building; cost, 
. estanated $60,000. . 
Emerson School building; cost, $25,0v0. 


Plans are completed for three school buildings that 
will cost $75,000. 


VASSAR, MICH —§$2s,000 worth of building will be 
done tere. The Central Hotel, the Blackmore 
build'ng, Fmerson & Bird's shoe store and other 
stores will be erected. 


EDDYVILLE, IOWA.—The Kipler building will be 
erected here at a cost of $20,000. 


CINCINNATI, O.—Canal st, 53 bldgs; cost, $10,000; 
o, Corona U1l Co. 


RALTIMORE, MD.—St Pauland gth sts. women's 
col ege gymnasium; cost, $30,000; 0, ist M_ E Church; 
b, B F Bennett 


On North and Collington avs, 57 2-story brick 
bidgs: o, J W Beadford & Co 

On Chester st, 38 2-story br bldgs: o, same as 
adove 

On Townsend st, 12 a-story brick bldgs; o, same 
as above 

F s Park av. bet Wilson and North avs; 3 3-story 
hr bldg; o, R E Deffenderfer. 


Patterson av, nr Fremont, 3-stury br bldg; o, I H 
,urinan 


Gay, bet Mott and Aisquith, 3-story br bldg; o, 
Henry Klitch 
TOPEKA, KAN.—WmC Knox & Co. will erect an 
office block here, to cost $5>.000 
Joseph Black will erect a $20,000 residence 


ROCKVILLE, CONN.—The 2d Congregational 
Church will build a $25,090 edifice 


A business block with 7 stores will be buile By Mr. 
Fischer, ata cost of $25,000 


' 
‘ 


BUILDING INTELLIGENCE 


BEAVFR DAM, WIS.—§$10,000 will be raised s.. 
bapt st Society for a ladtes’ ha.l oo Way lane Ce, 
pus. i 


AMESBURY, MASS. —8 carriage factories »' 
built here at a cost of $50,000, =~ 


MILWAUKEE, WIS. — 284-86 Pearson, doub'e be: 
cost, $7,000; o, Frank Niezerowski, . 


HARRISBURG, ILL.—§$10,000 worth of Store, a 
be builc here. 


ARNPRIOR, ONT.—The town hall will be be 
acost of $10,000. os 


DETROIT, Mich.—Woodward, br store: co ,.. 
000; 0, S D Miller; a, G W Lioyd; b, Ml Biay, 
87 Watson, br dw: cost, $),000; 0, F Simons: 
C Varney: b, W H Holland. rene 
46 Jones, br dw; cost, $7,000; 0, WH Bot: , 
and b, as above. 
49t Brush, br_ dw; cost, $7,500; 0, H Strasix, 
a, as above; b, J Finn. 
rat Linco!n, br dw; cost, $7,000; 0, H Zite! , 
as above; b, W H Carpenter. 


741 Trumbull, br dw; cost, $7,020; 0, | Dia: , 
as above; b, W H Hollands. 


too Montcalin, br dw; cost, $7,000; 0, Chas bar- 
a and b, as above. . 
33 Hancock, br dw; cost. $7,000; 0,G W Lu-- 
a and b, as above. 


42 Rowena, br dw; cost, $7,500; 0, Mrs Jaca) ; 
aud b, as above. 


84 First, be dw; cost, $7,000; 0, JA Jones as 
above: b, M Scholl. 


Ehizabeth, br dw; cost, $20,090: 0, Allen Bra: 
and b, as above. 


Trombley, br factory; cost, $30,000; 0, Mich ka: 

Co; a, Scott & Co; b, H Carew. 
DETROIT, MICH.—Wight, br shop: cost, $7.2, 

Mutual Gas Co; a, Mason & Rice: b, H Cais. 

FE izabeth, be dw; cost, $7,000, 0, G Stentor: 
Sper & Rohos; b, W Reich. 

747 Jefferson, br dw; cost, $10,000: 0, T Sha: 
a,G Lloyd: b, A Albrecht. 


Putnam, br dw; cost. $7,009; 0, R F Reavas,a. 
A Miles: b, E Reynolds. 


Reid pl, br dw; cost. $7,000; 0, H M Kites 
W Meyers; b, G Helms. 


ROXBURY, MASS.—A_ Unitarian Chores to ce 
$13,000 will be erected here. 


MINNEAPOLIS, MINN.—The North Side 4i,: 
School buildiug will be erected, work tobe co: 
meuced this spring. Estimated cost, $40,009 


BOSTON, MASS.—Be'levue Terrace, woode: 4s 
cost, $13,500; 0, S M McNeill; a and b, McXe: 
ros. * 


Bellevue, nr Quincy, wooden dw; cost, §7.:«, ° 
Botsford R Ciarke; a, Ernest N Boyden; b, Lis 
S H Whitney. 


ORTONVILT.E, MINN.—A Masonic temple cf gr: 
ite will be erzcted. 


ST. PAUL, MINN.—Architect Walter Ife isat wt 
on plans for several large buildings, all to be exis 
this spring. A house ot flats, to be bu It on vavn 
Avenue by Mr. Morse at a costot $40,000; 2 2! 
building, to be buut by Mr. Hornsby in West *. 
Paul, $2,000; a three-story brick busin-ss bhi! 
be erected on Mississippi Street, corer of Mc.0t 
Airy, by J. E. Stryker, $25,000. 


BEAVER FALLS, PA.—The Pearsylvania Rata! 
Company will, at an early date, begin the er: 4 
of an elaborate treight and passenger depot bere. 


MILWAUKFE, WIS.—575 Cass st, br dwell ard 20° 
sical conservatory; cost, $25,000, 0, Anson E diese 


S w cor Juneau av and Jefferson st, double tx 3. 
cost, $12,000; 0, Juhn R Drake. 

Whitefish Bay, hotel, pavilion, bowling aliey, 2: 
park; cost, $80,000; 0, Col Cooligan. 

23 buildings less than $7,000. 


ST PAUL, MINN—W gth, or View, 2 story br bos: 
cost, $10,000; 0, J Dietsch. 


Aurora, near Arundel, 2 story br store; cos. ti. 
ooo; vo, J Morris. 


Lee, near Drake, 2 story fr store; cost, $16.9 > 
W Banholz-r, 


Rice. near Atwater, 2 story fr store; cost, $c. 
o, R J Lewis. ne 

Exchenge, near 6th, 3 story br dwell; cost, $15.0: 
o, C F Ropp. 


HOLYOKE, MASS. —Main st, addition to bot; 
stories, for stores and tenements; 0, Clovis Rode: 


NEW YORK CITY.—The New York Herld +! 
erect a new buildicg on Park Row, adotiny « 
New York entrance to the Prooklyn Bridge. 
est.mated cost of the structure is $1.002,00- 


PHILADELPHIA, PA.—3 2-story dws: b, Valestis: 


Lind. 
2 2-story dws; b, Chas Ross. 
36 a-story dws; b, John M Sharp. 
2 2-sto1y dws; b, John M Sharp. 
g a-story dws; b, James C Carey. 
4 2-story dws; b, Mart:n Hetzel. 
3 story mill and show room; 9, Charles J Jards? 
12 2-story, 3 3-story dws; b, N Shoemaker. 
5 3-story dws and stores; b, George Henvis. 
3 3-Story dws: o, J G Amos. 
3 a-story dws: b, J Marshall Haslan. 
2 3-story dws; b, Charles J Mcilvain. 


43 story dwells and 15 2 story dwells; 
hurst & kwing. 


2 2 story dwells; b, Dalmar & Moarsoo. 
< 3 story dwells; b, Charles J Mcilratn. 
10 ZJstory dwells; b, John M Sharp. 
Zia storydwells: b, John M Sharp. 


b, Brock? 
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TYPHOID FEVER AND WATER-SUPPLY. 


At the Congress of Hygiene at Vienna, Pro- 
fessor Brouardel read a paper on the propagation 
of infectious diseases by drinking-water; and, 
among his proofs of such propagation, cited the 
increase of typhoid fever in Paris when the im- 
pure water of the Seine was furnished for drink- 
ing instead of the much purer spring-water 
which is usually used for this purpose. This 
particular branch of his argument has been criti- 
cised by the Chief Engineer of the Paris Water- 
Supply, M. Bechmann, in a paper entitled “Les 
Eaux de Paris et la Fiévre Typhoide,” which 
was presented to the Society of Public Medicine. 

Professor Brouardel had stated that in 1886 
there was a temporary deficiency in the pure 
water-supply, that from July 20 to August 7 
the Seine water was distributed in certain quar- 
ters, and that the number of persons affected 
with typhoid who were admitted to the city 
hospitals rose from 4o for the week ending July 
24 to 150 for the week ending August 7, and 
fell to 80 for the week ending August 21. M. 
Bechmann replies to this that the substitution of 
river for spring water was only made in three 
wards of the city, while the statistics show that 
at the time referred to by M. Brouardel there 
was an increase of mortality from typhoid all 
over the city, and that this increase was, if any- 
thing, greater in the wards supplied with spring- 
water than in those supplied by impure water, 
and that hence there is no evidence that the 
change in the water-supply had anything to do 
with the fever outbreaks. The figures and dia- 
grams which he gives do not prove anything 
particularly except that typhoid fever existed 
throughout the city, and he seems to have over- 
looked the fact that Prof. Brouardel had based 
his conclusions, not on the number of deaths 
from the disease; but on the number of cases of it 
which entered hospital. M. Bechmann does not 
deny that it is desirable that the water of the 
Seine should not be furnished for drinking pur- 
poses, but he considers that his branch of the 
service has been attacked and Is in arms to de- 
fend it, claiming that it has not been proved that 
typhoid has been spread by the Seine water. 

It is, however, very seldom that positive proof 
in such cases can be furnished; the best that 
can be done is to show that it is more or less 
probable that the disease has been due to a cer- 
tain cause, the practical point being to estimate 
these probabilities with reference to the cost of 
preventive means. It would certainly seem that 
the probability that the water of the Seine may 
cause disease has been shown to be so great that 
it should not be supplied to the city for drinking 
purposes, and that Paris should take the neces- 
sary steps to avail itself of the irreproachable 
sources of supply which M. Bechmann states 
have been acquired in 1884. 


THE LIGHTING OF THE SUEZ CANAL. 


AS THE increasing requirements of commerce 
have outgrown the capacity of the Suez Canal, 
the management have decided to double its 
width and increase its depth and also to light it, 
so that it can be used by night as well as by day. 
As the latter can obviously be much more 
cheaply and quickly done, and will alone double 
the commercial capacity of the canal, it will be 
proceeded with at once. 

The canal consists of long straight reaches 
connected by curves. For the reaches, accord- 
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ing to the London 7imes, the leading or range 
lights will be white, of sufficient power to be 
usefully visible at a distance of six or eight miles 
and placed where possible at the intersection of 
the centre lines of two adjacent reaches so as to 
enable vessels to keep strictly in the centre of 
the channel. If this is not possible, they will be 
so screened as to be seen only from the reach 
with which they are in line. On curves the 
lights called channel lights are to be placed 
alternately on either side of the centre of the 
channel and at a uniform distance from it. 
Those on the Asiatic side will be green and 
those on the African side will be red. They are 
to be fixed on buoys or standards according to 
circumstances. If on buoys the Pintsch system 
will be used, and compressed oil-gas will be 
used for all lights. All ships navigating the 
canal at night must be provided with some ap- 
proved system of electric-lighting. 





NEW YORK’S URGENT NEED OF THE 
QUAKER BRIDGE DAM. 


Ir is gratifying to note, even at this late day, 
that the New York Zimes has come to realize the 
pressing necessity of a work that this journal has 
been urging for years—namely, the construction 
of areservoir of adequate Capacity to store the 
water needed to supply the new aqueduct now 
nearly completed. 

Without such adequate storage capacity the 
new aqueduct will be worse than useless, for, as 
has been well pointed out by the Z7mes, it will 
merely enable the people of New York to use up 
more rapidly their present inadequate supply, 
and thus hasten a water-famine, which will be all 
the more keenly felt because of the preceding 
abundance. 

When, in 1883,a commission was appointed to 
take measures to secure an increased supply of 
water for the city, it was promptly recognized 
that additional capacity both of storage and con- 
duit would be required, and that simultaneously, 
either being almost entirely useless without the 
other. About the aqueduct there was fortunately 
no material difference of opinion or chance for 
alternative plans, and, as has been said, it is 
nearly completed. The dam, however, has been 
less fortunate. Although its necessity was ob- 
vious, and the proper site for it at Quaker Bridge 
early pointed out, conflicting interests caused 
obstructive opposition, and it was not until within 
a year that the commission finally decided on 
the Quaker Bridge site and requested their 
engineer to prepare plans for a dam in that lo- 
cality. This has been carefully and, we believe, 
satisfactorily done, but now another difficulty 
has arisen. 

Although there seems to be little question that 
the dam as designed will answer all require- 
ments, it is strongly urged in certain quarters 
that by making certain changes in the plan, 
involving, it is admitted, additional expense, the 
dam can be made stronger and will look prettier. 

One of the commissioners has, from the first, 
favored this proposed modification, and, in view 
of the magnitude of the interests involved and the 
unprecedented size of the structure, the commis- 
sion were perhaps justified in calling in, as they 
recently have done, Messrs. Joseph P. Davis, J. 
James R. Croes, and William F. Shunk to advise 
them further on this point. When these gen- 
tlemen shall have rendered a verdict, which we 
trust will be as Speedily as practicable, it is to 
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be hoped it will be accepted as final, and the 
work be proceeded with at once. 

The delay already incurred by the commission 
exposes a million and a half of people to great 
discomfort and even danger, which must at best 
continue for some time, but its prolongation for 
an unnecessary day would be most reprehen- 


sible. 


BROOKLYN BRIDGE TERMINAL 
FACILITIES. 


For the present the controversy over the 
respective plans for improved terminal facilities 
of the Brooklyn Bridge is settled by the unani- 
mous adoption by the Bridge Trustees of the 
report of their committee on terminal facilities, 
of which Mr. T. C. Clarke, Mem. Am. Soc. C. E., 
was the expert member. This report we print 
in full on another page. They have dwelt 
mainly on the large item of expense for acquir- 
ing real estate involved in adopting the Well- 
ington plan, taking the view, in which we think 
most citizens will concur, that such a sum of 
money would better be used for the building of 
another bridge. 

The discussion over this problem, and the 
able way the matter has been presented to the 
public by Mr. Wellington, cannot but have the 
cffect of drawing attention to the inevitable 
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floor of the toilet-room is also of tiles. The plaster work 
throughout is of hard sand finish. There is afhple capacity 
for twenty-seven beds—eighteen in main ward, four in 
each of two rooms for special cases, and one in a croup- 
room on the second floor, where there is also a large play- 
room, half the size of the main ward, with conservatory 
attached over the south porch. 

The warming is by steam at low pressure, generally 
“indirect,” but with direct radiation in the surgery 
and medicine room, vestibules, conservatory, and second- 
floor toilet-room. The fresh air is admitted through the 
inlet on the west side of the north entrance, at 8 feet 
above ground level, toa masonry duct of 20 square feet 
area, which extends all around the outer wall of the ward 
at the level of the basement floor, and which is entirely 
shut off {rom the basement. The radiators are hung to 
the basement ceiling directly under each of the flues, and 
are enclosed in galvanized sheet-iron boxes, to which the 
fresh air is admitted from the duct below through galvan- 
ized-iron necks 12 inches square to each flue. There is a 
damper-valve in each neck. The openings into the ward 
are sixteen in number located under the sills of the win- 
dows, which extend to within 7 inches of the floor. The 
riser of each of these window-sills forms the mouth of 
the warm-air flues, and each is covered by three 6x18-inch 
valved registers. A propelling-fan is placed in the fresh- 
air duct near its outer end, and connected by belt to its 
engine, which is placed outside the duct in the basement. 
Tests with the anemometer give an average velocity of dis- 


FLOOR PLAN OF A COUNTRY HOUSE. 


future occupation of King’s County for residen- 
tial purposes. The time distance map prepared 
by Mr. Wellington, with the New York City 
Hall as a centre, forcibly suggests the import- 
ance of beginning other bridges, if not tun- 
nels. Doubtless New York will oppose an ex- 
penditure of this sort on the ground that it 
would increase the taxable value of another 
county at the expense of this city. ‘he effect, 
however, of the discussion will be to hasten the 
consolidation of “the two cities. That accom- 


plished, this phase of the problem would be 
eliminated. 





OUR ARCHITECTURAL ILLUSTRATION. 


A COUNTRY HOUSE—R. H. ROBERTSON, ARCHITECT, 
NEW YORK, 
ti a Ss 
CHILDREN’S WARD, PRESBYTERIAN HOS. 
PITAL, PHILADELPHIA. 


THIs building has recently been completed at a cost 
inclusive of furnishing, of about $35,000. It has been 
erected by Mrs. John Wanamaker in memory of her 
mother, Harriet Erringer Brown, and has been presented 
by her to the managers of the hospital. 

The material is pressed brick and terra-cotta trimmings 
with slate roofs. The floor of main ward is of iron ae 
Re lapanaae tile flat arches, intended for a flooring of 
ek Sanaa changed to hard white maple. Main 
se inseoled with tiles six feet high, as is also the 

room in east wing of the otfice building inrear. The 


charge at the register with the fan at sixty revolutions of 
192 feet per minute, the temperature of the incoming air 
being about 110°. The windows of the ward have double 
sash, with a space of 8 inches between the glass, and 
each window has a transom over it, the supports of which 
are flush with the ceiling of the ward and which open 
above the roof of porch. There are also transoms extend- 
ing to the ceiling over every door inthe building. The 
vitiated air of the ward is removed, artificially, through 
ten cold flues in the angles of the walls, each 9x13 inches, 
which discharge into a duct, eighteen square feet in area, 
directly under the fresh-air duct (there is a brick arch and 
concrete and cement floor between the two ducts), and 
which has two connections, across and under the floor of 
basement, into the base of the central aspirating shaft. 
This shaft is four feet internal diameter and is sixty four 
feet high. The top is entirely open. It has in it a coil of 
150 lineal feet of 1-inch diameter steam-pipe to accelerate 
the discharge of air, and has also three open fireplaces 
connected with it, two in the main ward and one in the 
play-room over it. The ten vitiated-air flues in the outer 
walls have each a valved register opening 12x17 inches 
at floor and 12x12 inches at ceiling, and there are also ten 
valved register openings, 9x12 inches each, into the stack 
itself at the cgyling of the ward. The anemometer showed 
an average outgoing current at the floor openings of these 
ten flues—ceiling registers all closed—of 165 feet per 
minute; and a velocity in the contracted throat of the fire- 
places—no fire on—of 355 feet per minute. Temperature 
in room, 72°. The play-room and the two special care 
rooms, on the second floor over main ward, are warmed 


299 








and ventilated in the same manner and on the same scale 
and showed similar results. 

The fresh-air supply to the nurse’s room, linen-room, and 
toilet-room in the office building is taken through sheet- 
iron ducts from the main fresh-air duct, and the ventilation 
is by means of ‘‘ Barker”’ registers in the flues, which are 
connected together in the loft and carried into the brick 
flues of the kitchen chimney. 

In connection with the plumbing advantage was taken 
of the tall chimney of the boiler-house, some 215 feet from 
the children’s ward, to dispense with traps, leaving the 
fixtures entirely open, and connecting a ventilating-pipe 
from the main trunk of the underground drainage into it. 
It is, of course, expected that the fire in this boiler-house 
will be constant every hour in the year, so proper draught 
is expected at all times by the designers. The only traps 
used are one at the foot of each rain-water conductor, and 
one running trap on the main drain before it joins the city 
sewer in the street. 

_ The building has been erected from the designs and 
under the personal supervision of the architects, Messrs. 
John McArthur, Jr., and John Ord. 


MATTHEW ARNOLD ON ARCHITECTURE IN 
AMERICA AND THE NAMING OF AMERI.- 
CAN TOWNS. 

(From The Nineteenth Century.) 


THE charm of beauty which comes from ancientness and 
permanence of rural life the country could not yet have 
in a high degree, but it has it in even less degree than 
might be expected. Then the Americanscame originally, 
for the most part, from that great class in English society 
among whom the sense for conduct and business is much 
more strongly developed than the sense for beauty. If 
we in England were without the cathedrals, parish 
churches, and castles of the Catholic and feudal age, and 
without the houses of the Elizabethan age, but had only 
the towns and buildings which the rise of our middle class 
has created in the modern age, we should be in much the 
same case as the Americans. We should be living with 
much the same absence of training for the sense of beauty 
through the eye, from the aspect of outward things. The 
American cities have hardly anything to please a trained 
or natural sense for beauty. They have buildings which 
cost a great deal of money and produce a certain effect— 
buildings, shall I say, such as our Midland Station at St. 
Pancras; but nothing such as Somerset House or White- 
hall. One architect of genius they had—Richardson. I had 
the pleasure to know him ; he is dead, alas! Much of his 
work was injured by the condition under which he was 
obliged to execute it. I can recall but one building, and 
that of no great importance, where he seems to have had 
his own way, to be fully himself ; but that is indeed excel- 
lent. In general, where the America s succeed best in 
their architecture—in that art so indicative and educative 
of a people's sense for beauty—is in the fashion of their 
villa cottages in wood. ‘These are often original and at 
the same time very pleasing; but they are pretty and 
coquettish, not beautiful. The mere nomenclature of the 
country acts upon a cultivated person like the incessant 
pricking of pins. What people in whom the sense for — 
beauty and fitness was quick could have invented, or could 
tolerate, the hideous names ending in wi//e—the Briggs- 
villes, Higginsvilles, Jacksonvilles—rife from Maine to 
Florida ; the jumble of unnatural and inappropriate names 
everywhere? On the line from Albany to Buffalo you 
have in one part half the names in the classical dictionary 
to designate the stations. It is said that the folly is due 
to a surveyor who, when the country was laid out, hap- 
pened to possess a classical dictionary. But a people with 
any artist sense would have put down that surveyor. The 
Americans meekly retain his names, and, indeed, his 
strange Marcellus or Syracuse is perhaps not much worse 
than their congenital Briggsville. 





AMERICAN PUBLIC HEALTH ASSOCIATION. 


THE sixteenth annual meeting of the American Public 
Health Association will be held at Milwaukee, Wis., No- 
vember 20 to 23. 

The Executive Committee have selected the following 
topics for consideration at said meeting : (1) the pollution 
of water-supplies ; (2) the disposal of refuse matter of 
cities ; (3) animal diseases dangerous to man; (4) mari- 
time quarantine, and regulations for the contrcl of con- 
tagious and infectious diseases, and their mutual rela- 
tions. 

‘he Local Committee of Arrangements has already 
commenced work to insure a large and profitable meeting. 
All communications relating to local matters should be 
addressed to Robert Martin, M. D., Commissioner of 
Health, Milwaukee, Wis. 

Mr. Henry Lomb, of Rochester, N. Y., now well known 
to the American vee as the originator of the °‘ Lomb 
Prize Essays,” offers, through the American Public Health 
Association, two prizes for the current year, on the fol- 
lowing subject: ‘‘ Practical Sanitary and Economic Cook- 
ing Adapted to Persons of Moderate and Small Means.” 
First prize, $500; second prize, $200. 

For terms and conditions address Dr. Irving A. Watson, 
Secretary, Concord, N. H. 
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RUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 


No. XXXII. 


(Continued from page 213.) 


OIL RIVET FURNACES AT THE FORTH BRIDGE WORKS.* 


CoAL furnaces and hand-bellows were found to be inad- 
equate for the requirements of the special riveting plant 
at the above works. The former occupied too much 
space, and interfered with work going on above them, 
while the latter do not give a uniform heat to the rivets 
and aretoocostly. To supply the want, several forms of 
burners and furnaces were made, of which the illustrations 
represent the latest and most approved design. The oil 
consumed is distilled from the waste gases issuing from 
blast-furnaces, and though the price has considerably in- 
creased since the introduction of the lucigen lamp, it is 
still a cheaper fuel than coal for rivet heating. Figs. 1 and 
2 are sections of the furnace, which weighs 25 cwt., and 
measures 6' 6"x2' 4"x1' g’. Itis an iron box made up of Y- 
inch plates, with angle-iron framing, lined with fire-brick, 
and provided with three openings at N, with sliding doors 
for placing and removing the rivets. A fire-brick arch is 
built about three inches below the top plate of the fur- 
nace, thus leaving a passage along which the air necessary 
for combustion is led, receiving on its way a consider- 
able amount of heat. The admission of air is controlled 
by two small doors on the end of the furnaceat M. The 
heated air comes into the combustion or heating-chamber 
just above the entering jet of oil, and out at the opposite 
end through a short 6-inch funnel. The oil-tank, not 
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Fig :1 Secrion on I-K 
shown, contains about fifteen gallons, or sufficient to keep 
the furnace going about four hours. Fromit a flexible 
hose leads to a connection on the side of the burner at D, 
Fig. 3, to which the oil is forced hy an air-pressure of 
twenty pounds per square inch, maintained in the tank, 
while air at the same pressure is supplied to the burner 
at O. 

The flow of oil and air is regulated by stop-cocks on 
each pipe, and their proportion is further controlled by 
adjusting the distance between the cap R and the tip S 
on the air-tube T, which slides through the stuffing-box 
U, and is moved in or out by the wing-nut P, while pre- 
vented from turning by the guide V. 

The air-jet atomizes the oil, driving it in a fine spray 
into the combustion-chamber, where it meets the heated 
air already mentioned. The heat produced is very intense, 
being sufficient to melt the surface of the fire.bricks if not 
properly controlled. The quantities of air and oil can be 
so nicely adjusted as to produce either an oxidizing or a 
reducing flame. For rivet heating the latter is preferable, 
and a little smoke should always be issuing from the fun- 
nel. The burner is of brass, and is fastend by jam-nuts 
X Y toa small bracket, L, at the end of the furnace. 


THE following additional engineers for work in placing 
the Nicaragua Canal line have arrived. from New York, 
at the headquarters of the Surveying Expedition: J. H. 
Covode, J. Clyde Power, chiefs of parties: Benjamin F. 
Bates, First Assistant Engineer; E. D. Very, Henry J. 
Dodge. second assistants; George F. Pohlers, Rodman 
and Draughtsman ; W. H. Pearlbrook, Rodman. 


*This isthe third of the series onthe plant used at the Forth 
pidge prepared by E. W, Moir for the ENGINRERING AND BUILDING 
RECORD, 


_ as possible before exposure to the cold. 





er aN eee 
: S by en 
: iy vet . 


Db Fig-3 


q 


{ 
{ 
' 
' 


THE ENGINEERING AND BUILDING RECORD. 


CEMENT MORTARS FOR USE IN PUBLIC 
WORK.* 


No. IV. 


(Continued from paye 289.) 


THEresults showed that Portland cement mortar, whose 
time of setting is lengthened by the addition of sand, or 
lime, or both, suffers severely in loss of tensile strength 
by the action of frost, and that such loss becomes greater 
as the proportion of sand or lime is increased ; further, 
that a quick-setting Portland cement will indurate in spite 
of the frost, provided that it be protected therefrom for 
two days after having been tempered, and that it be as dry 
It was also found 
that the mixing of such materials with brine renders the 
mortar more capable of resisting the influence of frost, and 
that this statement likewise holds true for slow-setting 
compounds, such as 1 cement, I lime, 3 sand. Mortars 
thus prepared and mixed with fresh water instead of brine, 
and kept for two days at a temperature of + 41° Fah., and 
then exposed to frost. lost nearly all strength, so that even 
after four months pieces could easily be broken off from 
the briquettes with the fingers; whereas, when tempered 
with strong brine, their strength after seven months was 
about tourteen times greater. Accordingly, if the mortar 
can be kept from freezing for a few days by the use of salt 
or brine, so as to allow the setting to take place, much 
benefit is sure to be derived. 

It may also be deduced from these experiments that 
when it becomes absolutely necessary to lay masonry in 
freezing weather, quick-setting Portland cements, mixed 
with small proportions of sand and water, should alone be 
employed ; and when a satisfactory quality of work is ex- 
pected or required, the use of brine or salt should be re- 
sorted to, as well as the prutection of the newly laid 
masonry at night by means of adequate coverings. In 
case, however, that the temperature is lower than + 23° 
Fah., even these precautions wil not prevent more or less 
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damage. Under such circumstances, moreover, it is self- 
evident that the stones or bricks should be free from snow 
or ice and as dryas practicable ; also, that all the materials, 
including the sand and cement. be free from frost by being 
kept at a temperature above the freezing point for some 
days before being used in the work. The safest rule, 
however, is to cease operations with mortars of any kind 
during the prevalence of frost. 

In a paper read. before the American Society of Civil 
Engineers in July, 1886, its author, Alfred Noble, C. E., 
States that ‘‘in the construction of the lock at the St. 
Mary’s Falls Canal, the laying of masonry was discontinued 
about October 20 of each year, on account of the frequent 
recurrence of freezing weather. On the last day of the 
work done in 1877, mortars made of Portland cement and 
of a good quality of American natural cement were used 
in adjoining portions of the same wall. Both mortars 
were mixed in the proportions of 1 cement to I sand, and 
the masonry was laid during a light rain. The following 
spring, the surface of the Portland cement mortar was 
sound, showing perfectly the marks of the rain drops, 
while the natural cement mortar was disintegrated toa 
depth of three or four inches.” Mr. Noble also mentions 
a few other cases where Portland cement mortar was used 
in laying masonry during very cold weather without affect- 
ing the subsequent induration of the mortar noticeably. 
The inference to be drawn from his paper is, that if it be- 
comes imperative to use mortar in freezing weather, Port- 
land cement should be used. 

Similar effects of frost were also noticed by Mr. Francis 


* Collingwood, C. E., on the Rosendale cement mortars, 


mixed in the proportion ot 2 sand to I cement, used for 
the masonry of the East River bridge. sinc@he states that 
‘‘the tops of the various pieces of masonry were always 
gone over carefully in the spring, the concrete which had 
been put in late, would usually be found disintegrated to a 
\depth of from one to four inches, but below this it was 
\ 


*Abstract of a report by the Executive Board of the City of 


Rochester, N. Y., prepared by Emil Kuiching, M. Am. Soc. C. E 
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found sound. The rule seemed to be that it was unsound 
only so far as it was exposed alternately to freezing and 
thawing ; and wherever it had taken a set before freezing, 
and had not been thawed out for some time, it was sound." 
The experience of Mr. George S. Morison, C. E., with 
cements as given in his discussion of Mr. Noble's paper, 
is in fullaccord with what was therein stated, and in his ex. 
tensive practice as a designer and builder of large bridges. 
he uses Portland cement exclusively in all places where the 
mortar is liable to freeze before setting. Mr. Eliot C. 
Clarke, C. E., also mentioned that in experimenting with 
concretes of Rosendale and Portland cements, which had 
been exposed to the weather for three years, he found that 
the former were injured and disintegrated from year to 
year, while the latter were not affected at all. 

Recent expressions of opinion from many other excel. 
lent authorities respecting the action of frost on cement 
mortars are to the same effect as above recited. It js 
generally agreed that the freezing of freshly prepared 
cement mortar will not destroy its capacity to harden after 
becoming thawed, but exactly how much its cohesive and 
adhesive strength will thereby become impaired does no 
appear to be definitely known, neither is the effect of re- 
peated freezing and thawing very clearly pointed out. In 
our winters it frequently happens that water freezes in 
the shade, while at the same time ice melts in the sunlight, 


and hence under such circumstances in a wall facing. 


south a slow-setting mortar in the face will be alter. 
nately frozen and thawed, while that in the rear wil! 
continue to remain frozen. This condition of the work 
cannot fail to be prejudicial to its ultimate strength, and 
manifestly demands that a strong and quick-se:ting mor- 
tar be used if the laying of masonry be continued in 
freezing weather. Numerous instances of failure of walls 
and abutments built in the winter might be cited, which 
are fairly attributable to the thawing out of the frozen 
mortar after the warm weather kad set in, whereby it 
becomes almost as soft as when first mixed In such 
cases the thawed mortar acts rather as a lubricant than as 
an efficient binding material, and if the structure is then 
subjected to lateral forces of considerable magnitude, de- 
formation or failure is sure to follow unless a very wide 
margin of satety has been allowed in the design. When, 
however, the dimensions are fixed with reference to econ- 
omy and the use of ordinarily good materials and work- 
manship, as generally happens, the action of frost becomes 
a verv serious factor in the stability and durability of the 
work, and therefore care should be taken in the proper se- 
lection ofthecement. It must always be remembered that 
frozen cement mortar will not set so long as it remains 
frozen, and that when it becomes thawed it is simply in 
the condition of material freshly mixed, which, while in 
that state, imparts no more strength to the structure than 
sand, ashes, mud, or other inert matter. 

A rather close observation for a number of years of the 
effects of frost on Buffalo and Akron cement mortars, 
mixed in the proportion of 2 sand 1 cement and 3 sand to 
1 cement, leads to the conclusion that such mortars en- 
tirely disintegrate to a depth of several inches in exposed 
joints of masonry laid in cold weather ; also, that when 
used as coatinys or renderings of rough stone surfaces a 
flaking thereof occurs by frost which leads to rapid disin- 
tegration. If it is imperative that masonry be built in freez- 
ing weather, a quick-setting Portland cement mortar 
should be used, instead of such as is prepared with 
natural cements ; also, that even when Portland cements 
used with brine, work should be suspended when the tem- 
perature is lower than 25° Fah. it good results are to be 
expected, and, finaly, smatter proportions of sand should 


be used than during the prevalence of higher tempera - 


tures. 


Table No. 4.—Showing Effect of Sise of Grain of Sandon 
Tensile Strength of Cement Mortar. 
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Hulled barley..... 160 1977 213 194 255 
Oatmeal ......... 387 162 191 176 234 
Standard...... .. 774 131 177 164 242 
Grass seed.... .. 1290 134 164 144 192 
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REPORT ON CEMENT AND MORTAR TESTS MADE BY MESSRS. 
MARX AND MOSSCROP FOR THE EXECUTIVE BOARD 
OF ROCHESTER, N. Y. 


IrHaca, N. Y., June 26, 1887. 


E. Kuicuiinc, Esq., Member Executive Board of the 
City of Rochester - 


Sir: I havethe honor of transmitting to you the Soe 
of the tests upon cements and sands furnished by you, an 
made in the cement-testing laboratory of this departmen! 
of the Cornell University, by Professor Marx and Instruc- 
tor Mosscrop. This report is forwarded to you for the use 
of the Executive Board of the City of Rochester. 

Very respectfully, E. A. FUERTES, y 
Dean, Department of Civi] Engineering, C. 


| 
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CEMENT TESTING LABORATORY, 
DEPARTMENT OF CIVIL ENGINEERING, 
CORNELL UNIVERSITY, 
IrHAcA, N. Y., June 25, 1887. 


Prof. E. R. Fuertes, Dean, Department Civil Engineer- 
ing, Cornell University : 


Sir: The undersigned have the honor to submit the 
following report on two cements and five sands sent to 
this laboratory by Mr. E. Kuichling, member Executive 
Board, City of Rochester, for the purpose of determining 
the relative values of these cements for constructive pur- 
poses. 

There were received by us five sands, which we desig- 
nated “P,” ‘“R.1.,” “RID,” “R. IT,” SR. IV.,” 
and cwo cements, one ‘‘ Akron ” brand, of which Messrs. 
McConnell & Jones are the agents, and one ‘‘ Buffalo” 
brand, of which Messrs. Whitmore, Rauber & Vicinus are 
the agents. Each sand and cement was sifted in the nest 
of standard sieves, of which sizes are given in Table I., 
and gave the following results as shown in Tables If. and 
III., No. 1 being the residue left on sieve No. 1, and 
No. 6 being the material which passed through all the 
sieves. 

A microscopic and chemical analysis was made of each 
sand. 

At the outset it is evident that two things are to be 
determined—namely, which is the better cement, and also 
which is the best sand as used with these cements. 


COMPARISON OF CEMENTS. 


Adopting the volumes, three (3) of sand to one (1) of 
cement as of the most common occurrence in daily prac- 
tice, tests were made with each cement and each ef the 
sands designated ‘‘P” and Standard quartz, and also tests 
of the neat cements, for periods of time equal to three 
days, one week, two weeks and one month, with results as 
given in Table IV. The standard quartz sand herein men- 
tioned is simply a pure crusbed quartz rock, of a fineness 
sufficient to pass through sieve No. I and be caught on 
sieve No. 2, and is the nearest approach to a standard sand 
to be used in the comparison of various cements, that can 
be obtained. It may be remarked that both of the cements 
stood the prescribed tests for blowing. 

These results need no discussion, showing for them- 
selves that the Buffalo brand is the better cement. 


COMPARISON OF SANDS. 

Now, with reference to the sands, using the same vol- 
umes as before, three (3) sand to one (1) cement and the 
same periods of time over which the tests were extended, 
tests were made with each cement and each of the five 
sands, with results as shown in Table V. ; and from this 
and the following investigations we name the sands in the 
following order as regards merit: R.I., P., R. IV., R. 
IIT., R. Il.; R. I. being the best, and R. II. the poorest. 


EFFECT OF FINE PARTICLES IN SAND ON THE VALUE OF 
THE LATTER FOR USE IN MORTARS. 


Beyond the above, which covers Mr. Kuichling’s request 
proper, we beg leave to submit the following, which is by 
far the most important part of this report, and which we 
believe to be of general importance to all constructing 
engineers, rather than of local importance, as it will en- 
able them to judge of the quality of a sand fairly, and on 
its merits, without waiting a considerable length of time 
while tests are being made in some laboratory. 

The ordinary specification for masonry, in speaking of 
sands, requires ‘‘a clean, sharp sand.” All sands con- 
tain more or less of a fine, powdery material resembling 
dust or loam, and which ordinarily passes as such, but in 
reality is not generally of that nature. The effect of this 
material on the quality of the sand for constructive pur- 
poses, and how much, if any, can be allowed in a sand 
without necessitating its rejection for constructive pur- 
poses, was the point to which we next turned our atten- 
tion. 

Using sand ‘*P”’ as giving good results and being the 
one most accessible, we proceeded as follows: From the 
sifting analysis of this sand in Table EI. it will be noticed 
that the sand is composed of six parts, numbered J to 6 
inclusive, I being the coarsest and 6 the finest. The sand 
was sifted and the finest part rejected—that is, we had 
left a sand composed of parts I to § inclusive ; also more 
of the sand was sifted and parts 5 and 6 rejected, leaving 
a sand composed of parts 1 to 4 inclusive, and so on leav- 
ing out each time an additional part, and thus we obtained 
five new sands composed as follows: P—({6), P—(5 and 
6), P—(4, § and 6), P—(3, 4, § and 6) and P—(2, 3, 4, 5 
and 6) ; the dash — in each case denoting minus, or sub- 
traction. 

With these five sands and adopting the same per cent. 
of sand, cement and water as were used in the original 
‘*P’’ tests with Buffalo cement, tests were made with that 
cement and extending over three days, one week, two 
weeks and one month, with results as shown in Table VI. 

Evidently from this table the taking out of the fine parts 
does not improve the sand, but we should ordinarily look 
then for a continued deterioration, if this holds true, 
whereas for the sand P—(3, 4, 5 and 6) a sudden increase 
in strength takes place ; the explanation of this is as fol- 
lows: Having given a sand and cement which are to be 
mixed into mortar for use, we then know that the best 
mortar will be the one in which all the particles of sand 
are coated with cement, and all the voids in the sand are 
filled with the same material ; also, that in proportior as 
voids are left untilled in the mortar, the compound deteri- 

orates in strength ; and further, that the proper amount 
of water to be used, is the amount which reduces the ce- 
ment alone to a workable mass, and that any excess of 
water which it may be necessary to add to reduce the 
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mortar to a workable condition, owing to the presence of 

a large per cent. of fine particles in the sand, will detract 

from the strength of the mortar on short-time tests. 

Determinations were made of the number of voids in 
1,000 cubic centimetres (c. cms.) of each of these sands 
and the results are given in Table VII. 

Now, since in all these tests, the same weights of sand, 
cement and water were used in mixing the different batches, 
then on the above-stated grounds, the only cause for vari- 
ation in strength must lie in the fact thatin one case there 
are more voids to fill than in another. Now, on inspection 
of column 7, Table VII., we find that taking out part 6 
increases the voids, and that subtracting 5 and 6 has the 
same effect, the voids in a given volume being thereby 
increased ; the same result is also obtained on taking out 
4, 5, and 6; and from Table VI., we note a continued 
deterioration in strength. By taking out 3, 4, 5, and 6, 
the voids diminish to a trifle less than the voids in (P—6), 
wherefore the strength should increase to above the strength 
of this last named sand, which we find in Table VI, to be 
the case. For the last or coarsest sand in said table, the 
voids are the greatest so far obtained, and the strength 
then should be the smallest ; and on comparison we find 
uch to be the case. From the results in Tables II., VI. 
and VII., just discussed, we feel justified in saying that 
the presence of 20 per cent. of silicious material, in a sand 
so fine that it will pass through seive No. 5, is not suff- 
cient ground for rejecting such sand offered for use in 
constructive purposes. From Table VI, it is evident that 
a certain amount of this fine material, depending upon the 
mechanical composition of the sand, may even be bene- 
ficial, since these fine particles fill voids and thus reduce 
the quantity of cement, which is used for filling voids 
alone, and allowing it to act in other places as a cement- 
ing or covering material for the particles of sand. 

Pursuing this question of fine material still further with 
reference to the sands P., R.I.,RII., R. ILI. and R. IV., 
we give in Table VIII. the per cent. of siftings 5 and 6 in 
each sand, and also the proportions by weight that were 
used in mixing. We can then notice how the sands ar- 
range themselves with reference to fineness, the coarsest 
being R. I., then in succession P., R. IV., R. III., and 
R. H, the latter being the finest—which is the same or- 
der in which they were previously arranged with reference 
to strength ; also, that on the basis of the amount of 
water used, they will arrange themselves in the same or- 
der, showing that the cement remaining the same, and the 
sand changing, the amount of water will change according 
to the relative amount of fine material in the sands, giving 
us then a sifting analysis as a simple and sound basis on 
which to judge the relative merits of sand. 

In order to see whether the question of voids alone in 
sands of widely varying mechanical composition was a 
safe criterion for judgment with reference to their con- 
structive value, we took each one of the five sands—P., 
R.I., R. ID., R. I1I., R. [1V.—and determined the voids 
in I,000 c. cms., the results being given in Table IX. 

From column 5 it is evident that we cannot con- 
sider this point alone, but, as previously shown, we 

must bring into the discussion the amount of fine 
material present and the consequent excess of water, 
over and above the amount necessary to reduce 
the cement to a workable condition. Proceeding on this 
basis we get Table No. X., and by taking columns 3 and 
4 together, we can form our estimate and reach the same 
results as before. It must, however, be borne in mind 
that the above figures refer to a special case in which the 
proportions are by volume three (3) of sand to one (1) of 
cement, and would change for other proportions of sand 
od cement. 

In general we would conclude that the larger the amount 
of fine material present in a sand, the poorer the sand for 
, constructive purposes. 

That a proportion up to 20 per cent. of silicious mate- 
rial, so fine as to pass through sieve No. 5, may, for 
economical reasons, be allowed in a sand without any 

- serious detriment. 

That a certain amount of this fine material, depending 
upon the mechanical composition of the sand, may even 
be beneficial. 

With this we must close our report ; the subject is inter- 
esting and one which wil! produce beneficia' results on 
further study. Other points that we had hoped to take 
up we have been obliged to postpone for lack of time. 
The question of the effect of frost on cement mortars was 
touched upon and results were obtained which were sur- 
prising, and which led us to postpone further investigation 
until a more favorable time. 


Yours very respectfully, 
CHARLES D. MARX, 
Asst. Prof. Civil Eng. Dept. 
ALFRED M. Mosscrop, 
Instructor Civil Eng. Dept. 


Table No. I., Showing Character of Sieves for Sifting 
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Table No. Il., Showing Analysis of Sands According to 
sise of Gratn. 


Residue in per cent. of Weight on each Sieve. 





Name 

he a ep 8 ae 
Sand. | No. 1. | No. 2. | No. 3. | No. 4. | No. 5. | No. 6. | Total. 

ett 

| arene 17% 21% 36% 15% 4% | 7% 100% 
R.I 69 15 13 2 1 Oo 100 
R. 11 8 3 16 25 3 45 100 
R. Ill 26 5 16 20 2 | ; 
R. IV 28 | 19 | roto 100 


Tatle No. IT1,., Showing Fineness of Grinding of the 
Cements. 





Residue in per cent. of Weight on each Sieve. 














ca | |! | 


3% | 11% 1% | 1% 75% tcof 
5 | 5 | 62 102 
| | 





Buffalo 
Akron. 








Table No. LV., Showing Coheston of Neat Cements and 
Mortars. 
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| Tensile Strength in pounds per Square 



































Inch after 
CEMENT, SAND, | a 
one part. 3 parts. | aS 
‘3 Days. | 1 Week. | 2 Weeks.'1 Month. 
Buffalo .... .. Quarles) 16 25 31 | 5) 
Ak rons sce \Quartz 11 I 16 32 
Buffalo ore ; Q | 17 26 30 
Akron......... Pp. 7 i 12 18 | 23 
bynes ! | 
‘ | ' 

Buffalo ....... Neat..... 133 | 127 145 | 173 
Akron......... Neat (442 ee) 125 149 


Table No. V., Showing Cohesion of Mortars made with 
the Different Cements and Sands. 


> —— 
































Tensile Strength in pounds per Square 
Inch after 
CEMENT, SAND, , aa 
one part. 3 parts 
ig Days. | 1 Week. | 2 Weeks./1 Month. 
eee dl ne 
Buffalo: ch2hF > hec0s% | 9 17 26 30 
Bede sees 13 ; 20 28 42 
R. If.... ° | 8 13 24 
R. If... 4 14 21 33 
|R.1V... 4 ro 18 ; 35 
ca = | err ve | 
Akron...... Bice stins 7 ° 1 12 18 23 
By bee as 4 9 14 29 
RT 22% 6 | 9 14 23 
R.IT... ° 4 15 20 
IR. LY vox Oo 3 13 a8 











Table No. VI., Showing Effect of Removing Fine Par- 
ticles from Sand on the Cohesion of Mortars. 





Tensile strength in tbs. per sq. in, after 





CEMENT, SanD, = eo: “ 3 
one part. three parts. - % | Y S 
v | 7 
fe i 2 | § e 
a z 
= ° ! aa o 
Buffalo. (P. Q 17 ! 26 zo 
;P.—(0) 4 8 tI 22 
P.—(5 & 6) 2 9 ! tI 20 
| 
P.—(4, 5, & 6) 2 | 4 13 14 
P.=(3, 4, 5. & 6) 3 8 | 16 | 24 
Wane tl ix ae 


———— 
os a ee 





Table No. VIT., Showing Amount of Voids in Sands of 
Different Fineness of Grain, 


| 


a 




















els. |g 
Pe Oe ioe ae se, 136 
eee IOs 6 eh Peeters 
£ | 7a! oO . a0 >O 
= (ee vo = Bs 
Sanp. = = So | -- G e 8 o= 
= c u wn Ea cm Ww 
ce > / 8g |! 3 3 Ow E 
S| Zs 2) See See 
= | 3 | 6 ee tg at 
Si Voids Solids| § 
sed eee, by eagtt a Sis See ee ee Ss 
! 
P. | 1840 1000; 988 277 7¥a} 159.5! 386.5) caz.c 
P.—6 1653 = 76 286 690) 173-1] 417.5, é03.0 
ee aed 100¢C be 283 650) 175.7] 393.3 € 24.4 
(4 5 6) 15 1009) 95' 290 605] 185.0'°365.9, $27.9 
Pies e!) 1508} 1000 Qgot 263 645| 167.8, 411.4) 637.9 
-7~'l2, 3,4 | 
8 6 ’ (  tS00) ree 1090 346 654 102-2 363.3, £55.5 
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Table No. VIII., Showing Percentage of finest Matter in 
the several Sands ; also Proportions by Weight used 
in Mixing Morturs. 





ea a _ 


Per cent. of Weight in Grammes used in Mixing 


(_EMBNT.| SAND. |(5-+6 1n the 
sand. Sand Cement. Water. 

Buftalo.|P. 11 1000 313 205 
R.I. 1 1006 25 150 
R. Il. 48 1000 313 253 
R.101. 33 1000 310 250 
R.IV. 12 1000 273 208 

Akron. |P. 11 1000 313 205 
RI. I 1000 195 146 
IRI. 48 1000 244 244 
R.UIT. 34 1000 239 239 
R. IV. 12 1000 208 208 





Table No. 1X., Showing the Amount of Voids in the Sev- 


eral Sands and Cements. 





| 


{ 


zg |9 Sere a! a 
5 Cc n wi 

z 0 on E E Compact a a 
bs Oo ls 01 Y Equiv. of | 60 
> 6 ; ; Grms.in! 5,5 
Sanp orn Cz-| @ > 8 | 72! 0 | O: eee ae Se 

one ; E C. Cms. 3 
MENT. » _ oO ech Se S 
alee ta eae 
Bs > g a a » % 
>| Sle | 3/3 2& 
Be Mee Rl nea ae 

— oO Voids |Solids 

i ere eee 1840 | 1000 | 988 | 277 | 711 | 150.5) 386.5! 543.5 
Re Leceas eeus 1670 1000 | 907 255 642 158.7: 384-5, 598.9 
R. 11 ....... | 1661 | rooo | 8g5 | 277 | 618 | 196.7, 377.0 601.9 
R. 111. 1661 | tooo , 888 | 2sq | 629 | 155.9: 378.6) 601.9 
RPV vcdiexecas 3760 | 1000 | 897 257 640 148.5, 362.4) 566.2 
Buffalo 1097 | 1000 | 717. | g02 «| 315 | 366.4! 287.1' grr. 
Akron .... ... 1001 | 1000 | 722 | 440 | 282 | 4329 7| 281.8 999.3 











Table No. X., Showing Excess of Water Required to Fill 

















Voids. 
Excess of Water 
Per Cent. of jover Voidsin Dry 
Cemmnr. SAND. Voids Filled by) Mixture Sand 3; 
Cement. Cement 1; in 
Cms. 
Fee ae { 
Buffalo......... P; | 59-7 144.4 
R. I. 46.3 64.8 
R. II. 53-9 176.2 
R. Ill. 57.1 183.1 
R. IV. 53-9 140.9 
Akron. ...6-.-- | P.. 58.6 l 142.7 
R. I. 34-6 | 42.3 
R. Il. 41.3 146.1 
R. Il. 43-2 150.5 
R. IV. | 4° 3 121.1 
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NEW YORK AND BROOKLYN BRIDGE. 
REPORT UF COMMITTEE ON TERMINAL. FACILITIES. 
To the Board of Trustees of the New York and Brooklyn 

Bridge. 

GENTLEMEN: The undersigned, on the 23d of Febru- 
ary, received from the Board of Experts their report on 
the enlargement of traffic facilities at the New York ter- 
minus of the bridge. This report, which you have re- 
ceived, is a very caretul and exhaustive one, worthy of the 
reputation of its authors, and one which clears the way 
toward arriving at definite conclusions. 

The Board of Experts were not asked to estimate the 
cost of the improvements recommended by them, and 
immediately upon receiving their report the Chief-En- 
gineer, Mr. Martin, was instructed to make careful esti- 
mates of the cost of lands, buildings, new machinery and 
cars necessary to apply the circulating system as designed 
by A. M. Wellington. C. E., to both termini of the 
bridge. His report, just received, gives the cost as fol- 
lows: 

COST OF THE WELLINGTON CIRCULATING SYSTEM FOR 


EIGHTEEN-CAR TRAINS. 


nn 
————eeeesS esSSSee 


t 











— New York | Brooklyn 
Description. Terminus. | Terminus. Total. 
Real Estate for Stat'ons..... $1,797,750 $456,500 $2,254.250 
Real Estate for Store Yards..| ........-- 448,000 448.000 
Station panlewes Eaghiradat: Se £, 100,000 1,199,000 2,200,000 
New Plant and Machinery...| ....--..- ses, 475,000 
100 New Cars.......25 ccccee] cece ceece | eeeeeee 400.000 
Total cocxcce . teehee] (s Geddes wets tas $5,777,250 


This is a very large sum, and one which it might be 
wise to expend, so far as it would go, in providing new 
bridges or tunnels rather than to expend it upon the pres- 
ent bridge. : 

The attention of your committee and that of the Chief 
Engineer was then directed to see how the present system 
can be enlarged. The Board of Experts in their report 
(p. 10) say: ‘‘ The maximum capacity of the bridge rail- 
way can only be attained by increasing the number of cars 
p-r train to the limit most desirable in actual service 
(which experience in operating them alone can demon- 
strate), and in fixing the headway intervals as short as 
absolute safety requires for handling trains of increasing 
lengths.” This is very sound advice, and acting upon it, 


investigations have been made, which show that it is im- 
practicable to run cighteen-car trains as proposed by Mr. 
Wellington. The Chief Engineer considers, and your 
committee agree with him, that four-car trains are about 
as long as can be safely and quickly handled. 

This does not affect the adoption of the circulating 
system at all, for that is merely a method of avoiding 
switches and an adaptation to limited space. The space 
in Brooklyn is not limited, and there is no reason why the 
present rectangular system with tail switching, modified 
as suggested by the Chief Engineer, will not answer every 
purpose for the Brooklyn terminus for some years to come. 

The same system can also be applied to the New York 
terminus, and no encroachment beyond the present lines 
of tracks upon Centre Street, and ne new lands will be 
needed. This modification of the present system is merely 
to add two more tracks parallel to the present ones, with 
intermediate platforms, all as shown in accompanying 
drawings, marked : 

A, proposed New York terminus. 

B, proposed Brooklyn terminus. 

A double set of rails will be required on each track, to 
avoid the use of switches for incoming trains, and leave 
thetracks unbroken. Under the present system the capa- 
city of the Bridge Railway is limited by the timé required 
to stop trains, unload them, switch them into place and 
relozd them, which is e/gAty seconds. 

But if two trains can be loaded and unloaded simulta- 
neously, they can be dispatched in half the time now 
required, say /forly seconds, thus doubling the present 
capacity of the road. 
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CENTRE $s wit te are e es. 
woe Tl” PALE + Tie. aS 
The following table will show the increase: 
aa rama a 
7 e ly 4 ee Passengers 
egie ts ls carried per 
selS .|% 15 : hour. 
2s oe Silo 
PeiS Eis slog 
SYSTEMS. n~ te oe i -} eo a CS “ie 
“c iS he} DD be 5S | et. ]e be 
c e{ES ESE RG) Uz loo. 
cfi4 wm |4 | s8ises 
~ owns 
N nN 
As now operated with 3-car trains..| 80 | 3 | 45 | £35! 5,670/17,010 
As now operated with 4-car trains..| 80 | 4 | 45 | 180! 7,5¢0'22,680 
Proposed plan, 4 tracks and 4 cars..| 40 | 4! 90 


360151120) 45,360 
The cost of this improved system is estimated by the 
Chief Engineer, as follows : 

RECTANGULAR SYSTEM, FOUR TRACKS. 





N. Y. | Brook- 











Station.| lyn. Potal. 

Real estate for stations....... .......ees. None. | None. | None. 
Store yards for 75 Care... 22... eee eee eee slice eee fone tees $168,000 
Station buildings. ........ cece cece cece tees $140,000/$120,000] 260,.0c0 
Seventy-five new CAS .......- eee eee eee] eens eee cone 300,000 
New plant and machinery ...... ......2 [oe ceeeedeosceees 46,000 
TR OUA ies earl Reel ekas. wel elle -capanll cece. ee $773,000 








Your committee have no doubt that this improved rec. 
angular system is the one to be first carried out, and use 
until the traffic outgrows it. 

There is nothing new or experimental about it. |). 
safety has heen tested by over four years’ experience ang 
the conveyance of ninety million passengers, in more thay 
700,000 trains without accident to life or limb with the 
exception of the loss of a foot by a passenger in Decen. 
ber, 1885. 

It requires only slight alterations of the present m- 
chinery, and the alterations to the tracks, platforms and 
buildings can be carried out gradually and paid for out of 
the earnings ot the bridge, as in the past. These change; 
will not interfere in the least with the traffic upon the 
bridge. 

The safety appliances recommended by the Board of 
Experts can be equally weil applied to this system as to 
the circulating system, should it be decided that they are 
needed. 

So also a second set of overhead tracks, to carry the 
trains of the Brooklyn elevated railways, can be applied to 
one system as well as another if they are wanted. 

It now only remains to consider what shall be done in 
the future, when this system is outgrown 

The number of passengers carried in 1887, by three-car 
trains in eighty seconds apart, was 27,940 000. With the 
same average number of passengers per car the yearly num. 
ber that can be carried will be about 75,000,000. 

According to the estimate of the Board of Experts this 
number will not be reached until 1895, or seven years from 
now. Up to that time this proposed system will answer 
with an expenditure of $773,000. 

It seems to your committee that it would be a more pn. 
dent and conservative course to put this system in opera. 
tion and postpone the large expenditure until the traffic 
demands it. 

In this age of inventions there is no knowing what the 
next seven years may produce, and if the Bridge Trustees 
are not hampered by a present expenditure of nearly six 
million dollars, they will be ready for the best thing that 
offers. 

We now recommend that the President and Chief-Engi- 
neer be instsucted : 

First—To put four-car trains in operation on the pres. 
ent system. 

Second—To prepare for the doubling of this system as 
above described and shown in plans A and B, and put it 
in operation as soon as the needs of the traffic shall de- 
mand it. 

And your Terminal Committee now ask to be dis 
charged. 

All of which is respectfully submitted, 


T. C. CLrarKE, C. E., 
JAMES HoweELL, President, 
Committee. 


BROOKLYN, April 17, 1888. 


THE PROPOSED SEWERAGE OF WICHITA, 
; KANSAS. 


MEssrs. ROSEWATER & CHRISTIE, Civil and Sanitary 
Engineers, of Omaha, Neb., have submitted plans and 
estimates for the sewerage of Wichita, Kansas. 

The position of the city embraced by the scheme er- 
tends along the Arkansas River about four miles, and is 
about one and a half miles wide. It is a slightly undulat- 
ing plain, with surface slopes so light as to give less than 
four feet to the mile, even in the most favorable portions 


| of the city. The high-water level of the Arkansas Rive, 


is less than three feet below the level of the lower sections 
of the city and about six feet below the business centre. 

There is, however, a large bend in the river just below 
the city, in which the fall is so great that it is possible to 
keep an intercepting main ten feet below the surface and 
with a grade of four feet to the mile still discharge above 
the high-water level of the river at the bend. 

As the natural surface drainage of the city was 
reasonably good, and the cost of a combined system was 
estimated at about $1,500,000 as against $365.374 fora 
separate system, the latter was recommended, of which the 
following are the leading features: 

Laterals to be of eight-inch salt-glazed vitrified pipe 
with grade of z}, and provided with 2s0-gallon fiush- 
tanks, to be ventilated through perforated manhole covers 
every 400 feet, and by soil-pipes extending above the 
house-roofs. 


Mains to be from fifteen inches to three feet in diameter, 
to be built of bricks in Portland cement, when over two 
feet grade to be yq45; they will be low enough through 
the city to be flushed from the river and will have sell- 
flushing gates as well. The total length of sewers 's 
estimated at 84.7 miles, divided into mains, § miles; sub- 
mains. 13} miles; Jaterals 66.2 miles. ; 

It is suggested that the mains and sub-mains be built 
at the expense of the city, in which case the assessment for 
the laterals alone would be 33 cents per foot front of 
abutting lots. If the whole cost is assessed on abutting 
lots it will be 62 cents per foot front. 

Mr. H. S. Maddock, a civil engineer of Chicago. bas 
also estimated on a combined system for part of the city. 
and one-of his plans contemplates pumping the sewage. 
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THE PLUMBING CATECHISM OF THE NEW 
YORK TRADE SCHOOLS. 


No. XV. 
(Continued from page 604, Vol. XV.) 


WE are indebted to Mr. Edward Murphy for the copy 
here presented of the questions and answers prepared by 
him for the plumbing class at the New York Trade School. 
This subject forms the eighth topic in the series of which 
we have presented the seven preceding ones in Vol. XV. 


HOUSE PUMPS. 


1. Explain the principles on which the action-of a pump 
depends and enables it to lift water? 

When a vacuum is formed in the suction-pipe of a pump 
the pressure of the external air forces the water to rise into 
the pump, provided the lift is not too great. 

2. What is the greatest perpendicular distance that a 
pump can lift water from ? 

Theoretically, water should rise about 33 feet. 
cally, pumps draw only from 23 to 28 feet. 

3. Does it make any difference in the working of a pump 
whether the water is at a greater or less distance from 
pump? 

It does, as the nearer the pump is to the water the more 
easily water can be raised. 

4. Describe some of the pumps used for ordinary pur- 
poses. 

The suction, the force and lift, and the double-action 
or ship pump. There are many others. 

«, Have double-action pumps any advantages over single- 
action, and why? 

They have, because they keep up a steady stream and 
labor is economized, as every stroke up or down is 
effective. In the single-action pump, the down stroke only 
does the work. 

6. Describe the different parts of a pump and explain 
the action of the valves. 

The barrel or cylinder, the piston, the valve at bottom, 
the fulcrum, the brake or handle, top and bottom caps, 
couplings and packing boxes or glands. 

7. Ina badly working pump where should the trouble 
be first looked for, and how should it be remedied ? 

For leakages in the pipes or couplings; next in the 
valves. Pipes should be made air-tight and valves put in 
proper condition. 

8. What difficulty is experienced in pumping hot water 
or volatile fluids ? 

The vapor prevents a vacuum being formed. 
case the pump must be very close to the fluid. 

9. What advantage is gained by using large pipes for 
suction and rising pipes ? 

Friction is lessened, therefore more water can be ob- 
tained and the labor is diminished. There is no danger of 
making pipes too large. 

10. What is the object and advantage of sing air and 
vacuum chambers on pumps? 

As they contain large quantities of air which is com- 
pressible the pump 1s assisted by its alternate compression 
and expansion. 

11. What m-terials are used in the construction of 
pumps, and which appears to be best adapted for the pur- 
pose ? 

Brass, copper, and iron, sometimes glass. Brass would 
seem the best. 

12. In pumping from wells what precaution should be 
taken with ends of suction-pipes ? 

They should be covered with a basket of fine wire gauze 
or by perforated metal cap. 

13. In supplying large house-tanks what other means 
besides hand labor are employed ? 

Steam, hot air, and gas. 

14. What is a driven well? An artesian well? 

A driven well is one where the pipe is driven into the 
ground by a maul until water is found. An artesian well 

is one where the hole is drilled a great distance through 
the ground or rock, and then piped down to the water. 

1s. What is a submerged pump and where is it used ? 


Practi- 


In that 


| 
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A submerged pump is one placed entirely under water, 
which it forces to the required point. It is chiefly used 
where the water is foul or gritty, as in cellars and sewers 
and for tanneries, etc. 

16. When water happens to be 75 or 100 feet or more 
below the level of ground, how can it be raised if a pump 
will not draw over 30 feet ? 

The pump must be set within drawing distance of the 
water and forced the rest of the way. 

17. Explain the principle and working of the hydraulic 
ram and wherein it differs from a pump? 

The hydraulic ram is a contrivance for raising a small 
quantity of water to a considerable height by utilizing the 
momentum of a larger quantity of water flowing down- 
wards. It differs froma pump in that it neither has a 
piston nor produces a vacuum, and that it must always be 
placed below the source of supply. 







Fig +1 
firokauese Kary 





* Tat Crwi ner moe 
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In Fig. 1 the water is received through the inclined pipe 
B, the momentum of its discharge raises and closes waste- 
valve E, when the pressure opens valve C and forces water 
into air-chamber D until the pressure is relieved and C 
closes and E opens, when the water again commences to 
come down B, and the operation goes on continually. The 
air in D is compressed by the entrance of the water into 
the chamber and forces it upthe pipe S as soon as the 
valve C is closed. 





PLUG FOR TESTING PIPES. 


Turs device, invented by Jacob Jooss, is described in the 
Revue Industrielle, {rom which the illustration is taken. 
Its principle is the same as that of several that we have 
recently described—namely, the lateral expansion of an 
elastic ring produced by compressing it in a direction 
parallel to the axis of the pipe. Its use is very simple. A 
plug having been introduced into each end of the pipe to 
be tested, the nut fof each plug is screwed up, drawing 
together the head a and the follower g by the rod ¢, and 
compressing between them the India-rubber ring ¢, which 
is thus forced out against the inside of the pipe until sufh- 
cient tightness is secured. 





PLuG FoR TESTING Pipes 


One of the plugs has the rod ¢ hollow with a thread at 
A, to which a proving pump can be connected. 

The head a, it will be noticed, is adapted to fit either 
the bell or spigot end of the pipe, and the portion of the 
follower g which bears against the ring d@ is inclined so 
that the tendency of the proving pressure to force the plug 
out serves to wedge the packing ring more tightly against 
the inside of the pipe. 


NATIONAL ASSOCIATION OF MASTER PI.UMB- 
ERS OF THE UNITED STATES. 


THE Essay Committee of the National Association an- 


nounce the following subjects for consideration at the 
forthcoming convention. Each of the constituent associa. 


tions are requested to state which of the subjects they pr o 
pose to discuss : 


1. The Qualifications for Conducting the Plumbing Business: 
Does the plumber have the same confidence reposed in him as the 
family physician ; if not, why not? 

2. Howto Promote the Unity of the Associations: What benefits 
are derived from the National Assomation? Upon what does the 
security of the local and national association depend ? 


3. The Disposal of Drainage in Inland Cities: Can it be made a 
source of profit as a commercial enterprise ? 


4 The Holly Water System: Is it advantageous for inland cities? 


_5. The Artesian Well asa Source of Water Supply: Under wha 
circumstances is it to be preferred to other means? How most eco 
nomically can the water be conducted to be used in our houses ? 


6. 1s the public benefited by competition in the p'umbing trade? 


7. Salt-glazed Sewer Pipe versus _Cast-iron Pipe for Interior 
Drainage. 


8. Lead Pipe versus Galvanized Iron Pipe: Has the former any 


advantage as waste-pipes over the latter? Can the latter be pro- 
tected from corrosion ? 


g. Indirect versus Direct Supply to Water-Clos+ts and Ur nals. 


ro. The Lighting of a Country Residence: Material to be used. 
If gas, how obtained, or manufactured ? 


11. Surface-Water Drainage; Should it be separate from the sew- 


erage system in cities? Importance of surface-drainage in small 
towns and country places. 


12. Best Material to be used for Ventilating Pipes Connected with 


Plumbing Fixtures: Iron, lead, galvanized tron, etc. Method of 
making joints. Where should ventilating-pipes be discharg: d ? 


13. The Drainage of a Country Residence: System of disposal 
where there is no sewerage. Extent of psumbing in such a house. 


14. American Earthenware versus Imported Ware: Is there anv 
d'fference as to qualitv? Is there any prospect that the tormer will 
some time be used exclusively in this country ? 


15. Hot Water asa Means of Warming and Ventilating Buildings: 
As compared with the use of Steam. How far does the plumber’s 
work extend in fitting up such a system? 


_16. How to Prevent Waste of Water in Cities: Methods of I - 
tion. The use of Meters. Kind and character of house fatuies 
17. The Out-door Water-Closet in Coid Climates: Method of con- 
struction. Advantages over a cummon privy. 
18. Disposal of Garbage: Of a city or village. Of individual 
house refuse burning in stoves. Garbage-burners. 
19. The Rise and Fall of the Lead Worker in the Plumbing Trade, 
20. The History of the Pump. 


ax. Electricity in the Plumbing Trade: Applications. Dangers to 
workmen from electric wires. 


22. The Automatic Flushing Apparatus. 


23 The Plumber as an Inventor: Make application to sanitary 
goods and ap peneey Comparative value of the plum ers’ inven- 
eae this line over those of the manufacturer, dealer or ** special- 
ist. 

24. Natatoriums or Public Baths: Their construct‘on. 
be derived as a Sanitary measure. 


as. ‘Che Air Currents of the [nterior of Bui'dings: How effected 
by changes of temperature and prevailing winds. Are the seal< of 
traps of plumbing fixtures affected by them ? 
26. The Plumbing Fraternity—Past, Present and Future. 
27. The Proper Training of Apprentices. 


28. The Habitat-ons of the Poor: What is the condition of the 
plumbicg and drainage? Cite instances of profitable and healthful 
habitations for the poor. 


29. Isit Desirable to Establish a Home for the Aged or Infi 
Plumbers? Should it be a State or national jaatitation? ‘How 
formed and supported ? 


30. On the Expediency of Establishing a National Trade School: 
How should it be organized and supported ? 


_ 31. The Inspection of Plumbing and House Drainage: Should th 
inspector be governed by the Board of Health or by a board of 
plumbicg and house-drainage commissioners? How often should 
such inspections be? In what manner should the work be tested ? 


Benefits to 


PHILADELPHIA MASTER PLUMBERS’ 
CIATION, 


(Special Correspondence.) 


_ AFTER considerable discussion over the recommenda- 
tion of a special committee regarding tests of house drain- 
pipes, previously published in these columns, the follow- 
ing resolutions were adopted : 

‘“That we recommend to the Board of Health for 
adoption as the proper test, that a pressure equal to three 
pounds to the square inch be applied to the soil-pipes or 
drainage system in new houses or to entire new work in 
old houses before the fixtures are attached or placed in 
position. 

“Resolved, That for all work with the fixtures attached 
or in position that a pressure equal to one inch water- 
gauge snall be the proper test.” 

The resolutions were forwarded to the Board of Health, 
and at their meeting on April 17, after tacking on a reso- 
lution that a fee should be charged for each such test, the 
subject was referred to a committee. 


ASSO. 


THE Chicago Master Plumbers’ Association enjoyed 
their annual ball April 12 at the First Cavalry Armory. 
Handsome gold badges went to the retiring officers. The 


Arrangement Committee was A. W. Murray, T.C. Boyd 
and ex-Alderman Ryan. 








Gas and Electricity. 


Mluminating Power of Gas in New York City. 
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HOT-WATER BOILERS AND FLOW-PIPES IN 
THE HOUSE OF NOTRE DAME, 
TORONTO, ONTARIO 


A CORRESPONDENT, while investigating the methods of 
warming buildings by hot water in Canada some time 
since, sent us the following sketches, etc., of the boilers 
and flow-pipes of the heating apparatus in the ITouse of 
Notre Dame, Toronto. 

He writes: The extraordinary small space occupied by 
the boilers in this building compared to the space required 
for steam-boilers for the same sized building surprised 
me. The actual floor-space of the two boilers was only 
7 feet 3 inches by 4 feet. This, of course, did not include 
the fire-room and the space taken up by the connections. 
The latter, however, take immensely more room than the 
boiler, all of which, though, would occupy much less space 
than any steam-boilers could that would be suitable for 
such a building. I was unable to find the amount of 
heating surface in the building on account of the difficulty 
of going through the rooms etc., but I was enabled to 
make sketches and measurements of the boilers and the 
pipes, which you will see in Figs. 1 and 2. 

As all the valves on the flow-pipes are tagged and num- 
bered, and the rooms they control marked on them, I by 
this means approximated the surface as given below. 


Circuit 9.—Size, 2 inches; room A and parlor ; 200 
square feet. 

Circuit 10.—Size, 24 inches ; reception-room and two 
vestibules ; 300 to 400 square fest. 

Circuit 11.—Size, 3 inches ; top floor and new hall ; 400 
Or 500 square feet. . 

Circuit 12.—Size, 2 inches ; rooms 29, 30, 31, and Corri- 
dor ; 150 square feet. 

Circuit 13.—Size, 2 inches; rooms 6, 7, and 8; 150 
square feet. 

Circuit 14.—Size, 24% inches; corridor 1 and room D ; 
200 square feet. 

Circuit 15.—Size, 1% inches; corridor 2 and room [4 ; 
wall coil, 120 square feet. 

Circuit 16.--Size, 114 inches; top floor; wall coil, 100 
square feet. 

Circuit 17.—Size, 2 inches; back hall and office; 150 
square feet. 

Circuit 18.—Size, 2 inches; north wing, library and 
reading-room ; 150 to 200 square feet. 

Circuit 19.—Size, 2% inches; north wing, first floor ; 
300 to 400 square feet. 

Circuit 20.—Size, 2 inches ; corridor, north wing, closets, 
etc.; 150 square feet. 

The total surface in this building cannot be much short 
of 3,700 square feet, and a room 12x12 feet is certainly 









ItSwill!be noticed a six-inch valve controls the main 
flow and return pipe of “each boiler. To each valve is 
joined a header or manifold, and from these manifolds the 
flow and return pipe for each subdivision of the house is 
taken in pipes ranging from 3 inches to 1'% inches in di- 
ameter, as will be seen by reference to Fig. 1. Each 
couple or circuit is numbered from 1 to 20 inclusive, and 
the size of the pipes with the rooms of the building they 
supply and an approximate estimate of the surface made by 
one who is accustomed to heating apparatus is given in 
the following list : 

Circuit No. 1.—Size, 214 inches ; room supplied are, 
chapel, practice-room and bath-room ; square foot surface 
probably not under 400 feet. 

Circuit No. 2.—Size, 2 inches ; large bath-rooms; sur- 
face, 150 square feet. 

Circuit No. 3.—Size, 14% inches; bath-room ; surface, 
75 square feet. 

Circuit No. 4.—Size, 1% inches ; two coils in chapel ; 
surface, 100 square feet. 

Circuit No. 5.—Size, 2 inches ; coil, south-west corner 
sitting-room, first floor ; 120 square feet. 

Circuit No. 6,—Sitting-room, second floor, and girls’ 
dormitory ; size, 214 inches; 250 square feet. 

Circuit 7.—Size, 114 inches ; breakfast-room and room 
C ; 100 square feet. 

Circuit 8.—Size, 2 inches; rooms 2 and 4 and water- 
closet; 150 square feet. 
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more than ample for the plant, so far as boilers and valve 
are concerned. 

The necessity for so many small pipes or circuits | cap. 
not see the philosophy of. Still it is the result of practice 
here, and men who have tried a large single main insteag 
say they cannot get as good results and are not so sure of 
what they will obtain as with the system shown here, 

The heat from these mains is, as a general thing, no; 
lost. It warms the halls and rooms of the basement and 
their influence is felt through the whole house, and corre. 
spondingly less surface is required in many of the upper 
parts of the building. 

A means of drawing the water from any single circuit 
is shown in Fig. 2. A pipe of small diameter is joined 
with the flow and return pipe just above the stop-valve in 
each case. 

The fuel used in this building was given at ¢hree ton 
per week in cold weather. ENGINEER. 


WATER-BACK VERSUS HEATING COIL. 
Fort Supp y, I. T., April 8, 1888. 


Sir: Suppose you want to put up a 40-gallon cylinder 
boiler close by a range, how will you heat the water in the 
boiler? Would you havea coil of pipe running from the 
boiler through the side of the range in contact with the 
fire and then return into the boiler, or would you have the 
boiler connected by pipe with a water-back attached to the 
range? Which is the best method ? 

The intention is to have a constant supply of hot water 
on hand for bathing purposes, the hot water to be conveyed 
by about sixty (60) feet of pipe to the bath-room. Have 
you ever known an accident to happen from the bursting 
of a heating coil inside of the range? Please give your 
views fully on the subject and oblige. 

Yours respectfully, 


[If the range is constructed for a proper size water-back 
we should use it. If not, we should use the pipe. We do 
not recall any instance of the bursting of such a pipe, 
except when circulation was obstructed by frost, then 
result would be as bad if not worse with water-back. If 
the water-back is too small to produce the hot water re. 
quired more available heating surface may be secured by 
the U-shaped pipe used in its place. ] 


WATER-BACK. 


* SIZE OF CHIMNEY FLUE FOR BOILER. 
HONESDALE, Pa., April 4, 1888. 


Str: We have a house which calls for 300 square feet 
of direct and 190 square feet of indirect radiating surface. 

The boiler used is capabie of supplying 650 square 
feet of direct radiating surface. The chimney five 
is 8"xg’, and has good draft, but fire in boiler burns very 
poorly ; we claim chimney flue should be at least 12 x12. 
Will you please answer through your columns? 

‘Yours, etc., W. W. Woon. 


[A chimney flue of half a square foot of cross section is 
rarely enough for a house-heating boiler even of the smallest 
size. 

In very cold weather, with the apparatus you describe, 
the consumption of coal may be reasonably set at twenty 
pounds per hour. Each pound of fuel will require and 
liberate gases to the amount of about 6co cubic feet at the 
temperature which they pass into the chimney, or 12,00 
cubic feet in all. To pass this through a flue of 8’xg or 
half a square foot will require an effective velocity of 6.5 
feet per second over its whole area. This velocity, though 
easily obtained theoretically in flues of any practical mag- 
nitude, is rarely obtained in house-flues on account of the 
amount of resistance caused by rough brick-work and shor 
or squareturns, The leakage of air also through the com- 
paratively thin walls of the flue is considerable, and whea 
boilers have brick setting there is also a considerable infil 
tration or leakage of air through the walls of the setting, 
which has to pass off by the chimney flue. An 8’x12” flue 
might be ample, though if we were building a chimney we 
would make it 12’x12", if of brick. A 12-inch circular 
pipe built into the walls we consider equally as good as a 
12-inch square when made of brick, as they are usually 
built. ] 





CREDIT FOR FIRST USING NESSLERIZED AM- 
MONIA AS A STANDARD FOR COMPARISOS 
OF COLORS OF NATURAL WATERS. 


Boston, April 17, 1888. 


Sin: The credit of first using Nesslerized ammonia as 
a standard for comparison of the colors of natural sei 
belongs to my friend, Prof. A. R. Leeds. I bad ro 
looked this when I wrote my paper on the ‘‘ Color . 
Odor of Surface Waters,” which you notice in your 1ss 
of April 14. Yours, T. M. Drown. 
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COMPRESSIVE STRENGTH OF CEMENT. 


In reply to question in your last issue, experiments on 
the compressive strength of cement have rarely been made 
since the easier tests on tensile strength have been held 
to indicate approximately (?) compressive, transverse, and 
shearing strength. John Newman, the latest English 
authority on cement, says : ‘* As the compressive strength 
of cement is very much greater than its tensile or adhe- 
sive strength, unless it be for an exceptional purpose, 
there is no occasion to ascertain its power of resistance to 
compression.” 

Boehme, Bauschinger, and Mauk, careful German in- 
vestigators, have found for best, slow-setting, finely- 
ground Portland cement a compressive strength of 4,540 
to 4.200 pounds per English square inch. Lf cement is to 
perform an important function as a material of construc- 
tion, distiact from its duty of filling the joints in heavy 
masonry, and thereby increasing stability by an increase 
of friction between the adjoining blocks, nothing but such 
Por Jand cement as above should be relied upon. Such 
car-fully selected material may be used with a smaller co- 
etticient of safety than any natural stone, and hence may 
be rated as the equivalent of the most valuable building 
stones obtainable. 

For joints where the cement is not in contact with the 
atmospheric air the cement may be used neat, since, unlike 
lime, it does not require sand for mixture, and the admix- 
ture of sand rapidly weakens its strength. When mixed 
with one, two, and three parts of sand its strength is 
reduced to 71, §I1, and 42 per cent. of its strength when 
used neat, as proved by J. Grant in London, and Doctor 
Michaelis in Berlin. 


WASHINGTON. ADOLPH CLUSS. 


STEEL VERSUS WROUGHT IRON FOR BUILD- 
ING PURPOSES. 


PHCENIXVILLE, PA., April 18, 1888. 


Sir: Referring to the statements of Mr. C. L. Strobel, 
Mem. Am. Soc. C. E., in your issue for April 14, relative 
to the weights of steel and tron rolled beams and the econ- 
omy of weight claimed in favor of steel, it may be of inter- 
est to note that for three years past iron beams have been 
rolled at the Phoenix Iron Works as light in weight as the 
steel beams specihed. Fifteen inch iron beams, weighing 
41 pounds per foot, and 12-inch iron beams, weighing 32 
pounds per foot, are made without difficulty and with most 
satisfactory results. The experiments of Mr. James Chris- 
tie, Mem. Am. Soc. C. E., ‘‘ do not show that steel of any 
grade is stiffer under working loads than wrought iron ” ; 
and his further statement that *‘ beams of either steel or 
wrought iron having uniform lengths and cross sections 
will deflect uniformly, under equal loads, below the elastic 
limit of wrought iron ” is fully borne out by the observa- 
tions of many tests. 

Under these circumstances the superior economy claimed 
for steel beams does not appear to be warranted by the 
facts, and the editorial comments of your issue of March 
17 are as clear and definite a presentation of the compara- 
tive merits of the two metals as could be desired. 

Very truly yours, AMORY COFFIN, 
Mem. Am. Soc. C. E. 
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WHO SELLS CLAMOND OR WELSBACK INCAN- 
DESCENT GAS BURNERS? 


PROVIDENCE, R. I., April ro, 1888, 


Sir: Can you tell me whether the incandescent gas- 
burners, Clamond or Welsback, are for sale in this country, 
and, if so, where ? ; 


[Referred to our readers. ] 


‘““E,” of Chatham, N. Y., is notified that anonymous 
communications cannot be answered. Names are always 
required as evidence of good faith. 


— 
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BOSTON SOCIETY OF CIVIL ENGINEERS.| 


THE monthly meeting of the Boston Society of Civil 
Engineers was held April 18 at the Society's Room, and 
called to order at 7:30 P. M. by President Fitz Gerald. 

Ten new members were elected, and, after transacting 
current business, Mr. L. Frederick Rice read a paper on 
‘¢ The Methods and Apparatus used in the recent test of 
Water-Meters at Boston,” and showed the apparatus used 
for weighing and recording the water measured. 

A paper was also read by Mr. Weston, of Providence, 
on ‘‘ Use and Test of Water- Meters in Providence.” 

Forty-two members and fifteen visitors present. 





ENGINEERS’ CLUB OF KANSAS CITY. 


AT the regular meeting April 2 there were thirteen 
members and eleven visitors present, and the minutes 
of the previous meeting were read and approved. 

A letter from Mr. L. E. Cooley to the Committee on 
National Public Works was presented by Mr. Chanute, 
stating that delegates from the various engineering soci- 
eties would meet in Washington April 9 and 10, and 
requesting that the Kansas City Club be represented. 

The club voted to defray the necessary traveling ex- 
penses of a delegate to Washington, the delegate to be 
selected by the Executive Committee. 

Contributions to the discussion of the evening were 
read from Messrs. C. E. H. Campbell, of Council Bluffs, 
Iowa; C. G. T. Bouscaren, of Cincinnati; George L. 


Strobel, of Chicago, and A. J. Tullock, of Leavenworth. 
The following were elected as members: Charles C, 
Gilman, Robert Gillham, Charles S. Brown, James H. 
Grove, E. J. Remillon, Frank Allen; and as associate 
members, J. B. Hodgdon, George K. Musselman. 


ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA. 


THE regular monthly meeting of this society was held 
at Pittsburg, April 17th, Vice-President Prof. J. A. 
Brashear in the chair. 

Messrs. Louis B. Fulton and Geo. B. Barbour were 
elected members. 

Mr. P. Barnes, Superintendent of the Steel Department 
of Jones & Laughlin, made some temarkson ‘‘The use of 
Aluminum Alloy in Steel.” 

Mr. Barnes said: If thisquestion of the use of aluminum 
alloys is to be brought up, what additional requirements as 
to quality are we likely to have pressed upon us? For 
himself, he did not see that that there was anything 
further necessary than the methods now employed. He 
next asked, to what extent have makers of alloys a claim 
upon steel makers, if the latter decline to experiment with 
the atloys which are sometimes thrust upon them? Hle 
thought that the expense of the experimenting should be 
borne by the makers of alloys. 

Mr. Metcalf stated that the only use he had ever heard 
made of aluminum in steel was to make the ingot sound. 
One of the effects of aluminum is to ‘‘quiet” boiling steel 
almost immediately. 

Mr. Hunt said that it was claimed for aluminum alloy 
that added to steel it gave the metal fluidity. He had 
found the claim sustained, but thought the alloy at $4.00 
per pound cost more than it was worth. 

Mr. Hibbard, of the Linden Steel Company, said that 
after three experiments with an ordinary steel, about 18 
carbon, 50 manganese and 75 per cent. aluminum, they 
obtained an average tensile strength of 70,000 lbs., and 
an elongation of 27 per cent.; and without aluminum 
similar stock gave but 65,000 Ibs. ultimate, with but 22 
per cent, elongation. 

Mr. Brashear stated that some experiments with alumi- 
num alloys for tools and for polished surfaces were very 
Satisfactory. 

Mr. Clapp, of the Pittsburg Testing Laboratory, cora- 
mended the wearing powers of the metal. 

Mr. Barnes said that perhaps the presence of silicon 


might account for the quieting of boiling steel, as well as 


the alu:ninum. 

Mr. Hibbard stated that in the case he mentioned there 
was only about one eighth as much silicon as was usually 
used for that purpose. 

At the May meeting the paper to be presented will be 
“Fifteen Years of S:eel Making,” by Mr. Koch, Superin- 
tendent of the Spang Steel and [ron Company. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting of the society was held at their 
rooms on the 18th inst., Vice-President J. James R. Croes 
in the chair. The secretary read a paper by Mr. D. V. 
Purrington, secured by request for information on the 
manufacture of bricks as practiced by the Purrington- 
Kimbell Brick Company of Chicago. No originality was 
claimed for the method employed, and the paper was 
simply a straightforward description of sensible and suc- 
cessful work, as follows: 

A Chambers stiff mud machine, the first of its kind to 
be used, was set up early in 1882, and fed with clay 
dredged from the Chicago River. This proved too wet 
for the machine to work advantageously, though the hard 
blue clay underlying the city worked very well. 

Another machine was soon after purchased and set to 
work on clay that had been dredged from the Illinois and 
Michigan Canal 25 years betore, of which in 3 years they 
made 46,000,000 bricks, the yearly maximum being 
10,000,000 for a machine witha dryer, and 6,500,000 for 
the other with out-door drying. 

‘This clay being exhausted, 47 acres were purchased at 
Purrington, 14 miles from Chicago, and the present works 
erected in 1886. The clay there is very hard, although 
slightly granular. At first it was obtained by pick and 
spade, but elev.n men could not mine and load enough in 
ten hours for 45,000 brick, and dynamite was soon freely 
used as the bank got harder and dryer. When the clay 
was very hard a pound of dynamite 1n a 2-inch hole would 
only shatter and crack the bank so as to make it easier to 
dig. 

tn the Chicago clay, which was of an India-rubber tex- 
ture, the dynamite merely made an egg-shaped cavity 
about as big as a half barrel, around which the clay was 
very solidly packed without crack or fissure. 

In loamy or sandy clay a hole 4 to 8 inches in diameter 
is made for the charge to the surface. 

Dynamite soon proved unsatisfactory, and a steam-shovel 
was set to work. The first one proved too light and a 
second was obtained with a one yard bucket, though built 
for a yard and a half. This bucket cuts three feet wide 
and four to six inches deep and twenty-five feet vertically. 
and two yards, sufficient to make 1,000 brick. can be dug 
and handled in less than one minute, or enough for 225,000 
bricks in ten hours, including shifting, etc. Two-yard 
dump-cars were at first used to transport the clay, but, as 
it kept one man busy all the time to repair them, a section 
of track was arranged to tip with the car on and secured 
to it, which was found economical and satisfactory. 
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The cars are drawn by a hoisting drum over a platform on 
which the clay is dumped, and from which it is fed to two 
Cockell pulverizers which whittle the clay into small chips. 
From these the clay passes to the brick machines, one to 
each pulverizer, with an average capacity of 44,300 bricks in 
ten hours, from which the newly formed bricks are run on 
cars into the eleven drying tunnels, ninety-four feet long, 
from which the steam is removed by exhaust fans. They 
will thoroughly dry 50,000 bricks in twenty-four hours. 
Artificial drying costs less than out-of-door drying. 

The following force make, dry, and set in the kilns an 
average of 177,2cO brick per day: Four machine men, 
four boys on platform, eight men at pulverizers, two men 
at hoisting machines, one engineer on steam shovel, one 
foreman on steam-shovel, one craneman on steam-shovel, 
six men in clay bank, twelve boys loading cars with green 
bricks, four men putting cars in dryer, four men to fire 
dryers and remove cars, four men to do the same at night, 
twenty-four men setting and wheeling, one engineer, two 
foremen, one carpenter, one blacksmith, three laborers—— 
total, eighty-three. 

Very satistactory experiments have recently been made 
in burning the brick with crude oil. Two million one 
hundred thousand brick have been thus burnt, but the re- 
sults, though very promising, are not yet considered con- 
clusive. 

A paper by Mr. Jose R. Villalon was also read by the 
author, describing the manufacture of brick from the 
ground refuse of slate quarries at Phillipsburg, N. J. 

** ‘hese slate brick are very hard, ring well, are com- 
pact and homogeneous, fine grain, free from pebbles, and 
rarely crack ; their culor varies from light rose to Phila- 
delphia brick red. They do not shrink or warp in burning, 
and cut easily with the trowel. They are very strong and 
absorb very little water, so they make a dry wall and do 
not suck the moisture from the mortar. ‘Their eost is, for 
pressed brick, $12 to $20 per M., and for paving-brick, 
$12 to $13. For the latter purpose they are specially 
suited, as they are readily cleaned and do not hold ice like 
other pavements.” 

The papers were discussed by Mr. Calvin Tomkins, 
who gave information regarding the manufacture of brick 
on the North River and in New Jersey. The want of uni- 
formity in size of brick he attributed to unequal shrinkage 
in the burning. . 
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AMERICAN WATER-WORKS ASSOCIATION. 
(From our Corresponder t.) 


The eighth annual meeting was held in Cleveland, O., 
April 17th, r8th and roth. President J. T. Fanning, of 
Minneapolis, Minn., presiding. The first session was held 
Tuesday morning, and after the transaction of regular 
business the society listened to a paper by the president 
on ‘‘ Water-Supply Treatments and Sources.” 

At the afternoon session invitations were received from 
City Engineer Rice, The Globe Iron Co., Lake Shore 
Foundry and others to visit their works and shops, and a 
committee was appointed to make suitable arrangements. 

The reports of executive and finance committees were 
Teceived and accepted. 

The secretary reported that during the last year 44 ac- 
tive, 5 associate and 1 honorary member had been elected, 
and that 7 members had been lost by death or resignation, 
leaving a net increase of 43. 

The society now numbers 210 active, 54 associate and I 
honorary members. 

The last year’s total receipts were $1,080.25. of which 
a cash balance of $156.55 remains. ‘This report was ap- 
proved and accepted. 

The death was announced of John Ryle, of Paterson, 
N. J., and of W. C. Stripe, of Keokuk, Iowa. Mr. 
Stripe was closely identified with the growth of the socicty 
and was one of its most efficient laborers. 

A committe was authorized to prepare obituary memoirs. 

Papers were read on ‘‘ The Sanitary Protection of 
Rochester’s Water Supply,”’ by Chief Engineer J. Nelson 
Tubbs; ‘‘ The Use of Salt-Glazed Vitrified Pipe,” by S. 
E. Babcock, C. E., and ‘‘ Consumption of Water by Cities 
and ‘Towns,” by H. W. Ayers, C. E. 

Mr. Y. Nakajima not being present to read his paper on 
the ‘‘ Water-Supply of Tokio, Japan,” it was omitted 
fromthe programme, but directed to be printed in the pro- 
ceedings as appearing with the rest. 

The reading of the papers was followed by interesting 
discussions, which we will present in another issue, and 
will report the transactions of the subsequent sessions. 

Many guests of the association, and a number of exhibit- 
ors of special articles for water-supply and kindred uses® 
were in attendance. 

The following members were present: Chas. P. Allen, 
Denver, Col.; H. W. Ayres, Hartford, Conn.; S. E. 
Babcock, Little Falls, N. ¥.; C. E. Borke, Cleveland, O.; 
Calvin S. Brown, New York, N. Y.; D. M. Clark, Elyria, 
O.; Edwin Darling, Pawtucket, R. I.; A. N. Denman, 
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Des Moines, Iowa; J. M. Diven, Elmira, N. Y.; H. F. 
Dunham, Cleveland, O.; J. T. Fanning, Wilkesbarre, Pa.; 
E. W. Frost, Colorado Springs, Col.; L. H. Gardner, 
New Orleans, La,; W. S. Hamilton, Youngstown, O.; J. 
W.. Henion, St. Louis, Mo.; Frank W. Holly, Lockport, 
N. Y.; Thos. N. Hooper, Davenport, Iowa; Geo. Hor- 
nung, Newport, Ky.; A. J. Jones, New Brunswick, N. J.; 
J. P. Maxwell, Boulder, Col.; Wm. Molis, Muscatine, 
Towa ; B. R. Morton, Newport, Ky. ; Chas. N. Priddy, 
Leadville, Col.; W. G. Richards, Atlanta, Ga.; Wm: 
Ryle, Paterson, N. J.; Benj. F. Stephens, Flatbush, 
N. Y.; John W. Troy, Pierre, Dak. ; J. Nelson Tubbs, 
Rochester, N. Y.; T. Woodruff, Bridgeton, N. J. ; Fred 
Adee & Co., New York, N. Y.; Richard Beaumont, Kan- 
kakee, JII.; J. B. Clow & Sons, Chicago, II. ; Columbus 
Water Works, Columbus, O.; Hersey Meter Co., Boston, 
Mass. ; E. H. Kellogg & Co., New York, N. Y.; Lake 
Shore Foundry, Cleveland, O.; A. W. Morgan, Buffalo, 
N. Y.; H. Mueller, Decatur, IIl.; R. D. Wood & Co., 
Philadelphia, Pa.; H. R. Worthington, New York, N. Y.; 
Wortley, Ted & Co., Kansas City, Mo. 

The following were elected officers for ensuing year: A. 
N. Denman, of Des Moines, President; J. N. Diven, of 
Elmira, W. G. Richards, of Atlanta, John W. Henion, of 
Minneapolis, Charles U. Priddy, of Leadville, and H. W. 
Ayers, of Hartford, Vice-Presidents; J. H. Decker, of 
Hannibal, Mo., Secretary and Treasurer. The next 
annual meeting will be held in Louisville. 

The reports of papers and discussion on them we are 
obliged to defer for a subsequent issue. 


LONDON CORRESPONDENCE. 





$5,000 for Essay on Water-Supply—Gas in Madrid 
Theatres Prohibited—Electrical Railway in Vienna 
—A Patent Decision—Midshipmen to be Instructed 
in Steam Engineering. 

THE King of the Belgians offers a prize of 25,000 francs 
for the best work on the question of water for towns, refer- 
ring specially to Brussels and its suburbs. The competi- 
tion essay may be in any language and in either manuscript 
or printed form. Competitions must be received before 
January I, 1893, at the Bureau of the Minister of Public 
Works, Brussels. Existing works, unless materially 
altered, and in the form of a new edition published between 
1889 and 1892, are not available to take part. No partic- 
ulars are announced as to the judges, but in any case the 
universal value of the competition, which is, of course, in 
the first instance, specially for Belgium, is apparent. 


A REUTER’S telegram from Madrid states that the regu- 
lation as to the abolition of gas in the theatres, and the 
universal substitution of the electric light, bas just been 
officially notified. The change must be made within five 
months from date. 


MESSRS. SIEMENS & HALSKE, the electrical engineers, 
have had an electrical tramway in regular work for some 
months past in Vienna. The current is supplied by a fixed 
dynamo. Conductors, resting on iron chains, in a masonry 
channel, and in contact with which are two sliding shuttles, 
run the whole length of the line, which is about eleven 
kilometres. Steel-wire spiral cords act as transmitters of 
power from the motor-spindle to the car-axles. 


A PATENT case of unusual form has just been settled on 
appeal in the House of Lords. The Limited Horse Shoe 
and Nail Co. sued a Glasgow firm— Messrs. John Stewart 
& Co.—for infringing patent rights in selling horse-shoe 
nails, manufactured in Sweden by machinery which in- 
fringed the patents of the Horse Shoe Co. Damages 
were laid at £10,000. At the first irial damages were 
awarded the plaintiff company 4530, but on appeal by the 
defendants these were: reduced to £50; the House of 
Lords have, however, confirmed the first judgment. The 
principle that goods made abroad by machinery patented 
in England and put upon the market here by firms other 
than the patentees of the machinery are thereby consti- 
tuted infringements of patents. 


THE Admiralty have taken a step in the right direction 
with regard to the better education of midshipmen in the 
questions of steam and marine engineering. Before pass- 
ing as a sub-lieutenant a midshipman must, in futures 
produce a certificate from the engineer of his ship, coun. 
tersigned by the captain, testifying that the applicant has 
been on duty a certain number of hours in the engine-room, 
has a practical knowledge of the various parts of the ma- 
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chinery, and has proved himself competent torun a serv- 
ice steamboat. The last qualification he must have ac- 
quired during his final year of service as midshipman. 
Hitherto no special facilities have been afforded for acquir- 
ing the information, but in future the midshipman will 
take the stoke-hole and engine-room in his regular watch: 


FINE SANITARY SYSTEM. 
AN OHIO TOWN WHICH IS A LITTLE AHEAD OF KNOXVILLE, 


(From the Knoxville Times.) 


THE Board of Health of the city of Knoxville, the Board 
of Public Works, the City Council, and in fact all the city 
authorities will be delighted to read a description of the 
sanitary system which resembles the sanitary arrangements 
of Knoxville in many respects. Dr. T. C. Ilunter, of 
Napoleon, O., makes the following report to the State 
Board of Health of Ohio: 

‘We have no board of health, and no health officer, as 
the members of the Council seem to consider them expen- 
sive and useless appendages. They pay but little atten- 
tion to sanitary science. We have as many privy-vaults, 
cesspools, and stables as are usual in county seats fifty 
years old ; we endeavor to keep all the filth produced on 
and inthe soil. itis truethat we have a good deal of 
sickness from impure water, but think it cheaper to bury a 
few than to clean up. When any one dies of preventable 
disease, we piously say, ‘The Lord gave, and the Lord 
hath taken away.’ We feel satisfied, as we know the Lord 
is long suffering and kind, and that He seems willing to 
bear all the blame. As the latter (of three sewers) is the 
pride of the town, I willdescribe it. Itis 18 inches in diam- 
eter, and extends about 3 squares, where it finds an im- 
mense catch-basin. From the catch-basin a_ two-foot 
sewer runs to the canal, two squares. The sewage is car- 
ried under the canal by a culvert three feet square, and 
thence to the river through a 1rs-inch sewer-pipe. ‘The 
catch-basin is lined with brick four inches thick, and is 
deep enough to hold 300 barrels of filth before it will 
reach the outlet. This will necessarily hold the amount of 
sewage all the time, and give an opportunity to filter 
through the brick walls, and thence reach the neighboring 
dwellings and wells. The joints of the sewer-pipe are 
loosely placed together without cement of any kind. They 
are warranted to leak at every joint. The cellars and 
ptivy-vaults on the street are connected with the sewer by 
six-inch sewer-pipe. They are all made large, as we all 


“know that the liquid portion will leak out at the joints, and 


leave the solid portion to ferment and furnish an abun- 
dant supply of sewer gas for the use of the people. The 
water-supply for the sewer is the rainfall on about forty 
acres of land. There has never been more water in it than 
would run through a tour inch pipe. 

‘* The subject of water-works has been discussed a little 
within a few weeks on account of the discovery of an 
abundant supply of pure soft water gushing out of the 
gravel at the foot of the bluff on which our principal ceme- 
tery is located.” . 


ee 


NOLES ON BRICKS. 


Mr. D. RAMEE, in the London Architect, says that 
three main points with reference to bricks have to be taken 
into account: (1.) The power of resistance under press- 
ure; (2) the appearance of the fracture, which should 
present an even texture, and a fine and brilliant rain, 
without cavities in the interior, and neither ribbony nor 
stony ; (3) the exterior, which should be smooth and 
regular, the angles and edges sharp and straight. When 
the size of the bricks is equal throughout the mass it is a 
proof that the brick earth has been well prepared and the 
bricks generally well made, A brick when struck should 
give forth a clear ringing sound. Good bricks are gener- 
ally of a dark reddish-brown color, and sometimes they 
show vitrified spots on the surface; it is not well, however, 
to depend too much on this last fact, for it is often only an 
indication of the amount of heat to which the brick has 
been subjected, while the clay of which the brick is made 
may be impure and _ ill-prepared. Bad bricks are 
readily recognized by their reddish-yellow color, but 
still more by the dull sound which they emit when 
struck; their grain being soft they crumble easily 
and absorb water with avidity. A good brick should 
not absorb more than about one-fifteenth of its own 
weight of water ; it should appear, and in realitv be, dry. 
A brick that does not take up any water at all is too muc 
burnt; the mortar adheres to it imperfectly, but it is 
good conductor of heat. Such bricks may be used in 
damp soil and for pavements. When a brick left in water 
either scales or swells, it is of bad quality, and contains 
caustic lime. A brick which, being made red-hot, and then 
having water poured on it, does not crack, is of extra- 
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cold, and then suspended by a string over the vessel in 
which it has been boiled. In twenty-four hours the sur- 
face of the brick will be covered with small crystals; the 
brick is then to be immersed again in the solution until the 
crystals disappear, and again suspended, repeating this 
operation for five days, the crystals reforming after each 
immersion. If after this treatment a number of particles 
of the brick are found at the bottom of the vessel contain- 
ing the solution, the bricks are incapable of supporting the 
effects of frost. 


OBITUARY. 

Dr. CORNELIUS REA AGNEW.—This distinguished eye 
and ear specialist died at his home in New York City on the 
18th inst. He had been in good health until recently. 

Dr. Agnew was born in New York City in 1830, and 
was of Huguenot, Scotch, and North Irish extraction. 
From Columbia College he was graduated in 1849, and 
then began the study of medicine under Dr. J. Kearney 
Rogers. In 1852 he received his diploma from the College 
of Physicians and Surgeons, and soon after was appointed 
House Surgeon to the New York Hospital, and then its 
Curator. Then he accepted the position of Surgeon to the 
Eye and Ear In‘rmary, but made it a condition that he 
should first go to Europe to complete his studies. 

Returning to New York in 1855, he started in practice 
for himself. The next year he married Mary, daughter 
of Lora Nash, a merchant in this city. Governor Morgan 
appointed him Surgeon-General of the State of New York, 
and at the outbreak of the war the Governor appointed 
him Director of the State Volunteer Hospital, New York. 
When the United States Sanitary Commission was organ- 
ized Dr. Agnew was elected a member, and although he 
had a large private practice he devoted all the rest of his 
time at great personal sacrifice to the succor of the 
soldier. ‘Ihe life-saving work of the Commission at An- 
tietam, the battles of the Wilderness, and the relief to the 
wounded and sick soldiers who returned from Southern 
prisons was made so successful principally by the care- 
fully arranged plans of Dr. Agnew, which were superin- 
tended by him. 

Dr. Agnew was one of the four gentlemen who founded 
the Union League Club in this city that gave so great 
material assistance to the Government during the war, and 
he became one of its vice-presidents. 

In 1866, at the request of the Faculty of the College of 


' Physicians and Surgeons, he established an ophthalmic 
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clinic there, and in 1869 he was elected Clinical Professor 
of Diseases of the Eye and Ear. The following year he 
organized the Brooklyn Eye and Ear Hospital, and also 
the Manhattan Eye and Ear Hospital, the latter in this 
city. He had been appointed in 1865 one of the Managers 
of the New York State Hospital for the Insane at Pough- 
keepsie, and was twice reappointed. 

As early as 1859 Dr. Agnew was elected a trustee of 
the public schools in this city, and was made president of 
the board. Several years later he was selected a trustee 
to organize a School of Mines in Columbia College. and 
in 1874 he became a trustee of that college. In 1872 he 
was chosen president of the Medical Society of the State 
of New York. He was secretary of the first Sanitary 
Reform Association organized in this city, and one of the 
committee which made the first draft of the health laws of 
the city. 


BUILDING OF THE $2,500,000 CRUISER. 


SECRETARY WHITNEY has written a letter of instruc- 
tion to Rear Admiral Gherardi, commanding the New 
York Navy Yard, in regard to the projected construction 
at that yard of an armored cruiser to be known as the 
‘‘ Maine,” provided for by the act ‘‘to increase the navy 
establishment,” approved August 3, 1886. ‘The limit of 
cost, excluding armament, is $2,500,000. 


PERSONAL. 


Mr. ROBERT GRANT, author and Jawyer, has been a 


pointed to succeed Col. Horace T. Rockwell as Water 
Commissioner. 


C. A. GOMPERT, architect, having returned from 


Europe, has resumed the practice of his profession at 
Milwaukee, Wis. 


CHIEF ENGINEER D. J. WHITTEMORE, of the Chicago, 


‘Milwaukee & St. Paul road, who has for the past four 


weeks been confined to his house almost uninterruptedly 
with a slight attack of pneumonia, is improving in health, 
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IF SPECIAL INTEREST TO CONTRACTOR 


: 


: TRADE CATALOGUES. 


t WE have received from Henry S. Northrop, 
orner Centre and Franklin Streets, New York, 








is Dew catalogue, illustrating his ‘*‘ paneled 
sheet-iron ceilings,’’ showing plan, sections 
nd details of executed work, and giving in- 


ormation of interest to architects and builders. 


WE have received the catalogue of J. B. 
ohnston, 11g Lake Street. Chicago, illus- 
rating a line of builders’ hardware, 
rimmings, stone-work, and stable fittings, 
selected for illustration with a view to meet 
‘all but the most exceptional requirements,” 
and will be sent free to architects and builders. 


ARCEHIITECTURAL COMPETITIONS. 


_ Denver, Cor.—Plans are wanted here until June rz 
ora court-house. For c:rcular of instructions address 
eee H. Smith, County Clerk, Arapahoe County, as 
ibove. 


— 








For works for which proposals are requested see also 
the ‘Proposal Column,” pages i-vii-vit-308-ix. 


Persons who make any us: of the information they 
find in these columns we trust will not cmit to mention 
THe ENGINEERING & Bui_pinG Recorp as the source. 


Our readers will oblige us by notes, clippings, or any 
information wo'ch will put us in the way of obtain- 
ing early and reliable news for our ‘** Contracting 
Intelligence.” /n/formation of tmportance sent 
lo us exclusively, and not elsewhere published, 
will be liberally paid for. 


WATER, SEWERAGE, ETC. 


RIvERSIDE P. O., Mass.— Warer.— Concerning 
water—works matters here, our correspondent writes: 
“The Riverside water-works have been in operation 
for several! years. The owners have asked for a char- 
ter so that they might have nghtsitn the hiehway and 
take water from other sources, but do not intend put- 
tiug in new works at present.”’ 


Cricaco, Itt.—Warter.—Mr. Yerkes is preparing 
plans for a thorough overhauling of the Washington 
Street tunnel. It is reported that a new tunnel! will 
practically be built inside of the old one, at a cost of 
about $100,000. 


Pemaguip, Me.—DrainaGe.—J. E. Nichols, Sec- 
retary of the Pemaquid Land Company, writes: ‘‘ We 
bave not surveyed and plotted all our land. It is un- 
certain about our taking any measures for drainage 
this season.” 


Dover, N. H.—Water.—The Boston Heradld says: 
‘It has been voted that the plans of Percy M. Blake, 
of Hyde Park, Mass., for wate:-works be accepted. 
The contracts for piping and special castings for said 
water-works were awarded to the Camden lron- Works, 
of Philadelphia, Pa., for $68,95x. 


CuHetopa, Kan.—WatTer.—Our correspondent writes 
rexarding the water project here: *‘ No definite 
arrangement made as yet, but will be this summer. 
Will keep you intormed.”’ 


Youncstown, O.— Water.— Our correspondent 
writes: ‘** There is talk of putting a filter in the water- 
works here, to cost $35,000.” 


OmaARA, Nes.—SEwers.—George W. Tillson, City 
Engmeer, writes; ‘*W: are not tmproving our sewer- 
age system, but are gradually extending it. Last year 
we constructed 18.1 miles of sewers, and expect to do 
as much this season. We now have about fifty miles 
of brick and pipe sewers. A portion is the separate 
system conipliete, another portion storm water exclu- 
sively, aod still a third of the combined.” 


PorTLanD, Me.—WaterR.— Seth L. Tarrabee, of 
the Diamond Island Water Company, regarding re- 
ported water-works scheme, writes: ‘‘ We shall open 
another spring and set up another wind-mill, giving 
another source of supply. Sha'l erect an additional 
tank and -xtend our supply-pipes to take in about 
twenty additional houses. ‘I'he encerprise is designed 
for summer cottages.”’ 


oo City, N. J.—WatTer.--The Board of Public 
orks bas again postponed the date of opening bids 
for the tmproved water supply, the new date being 
May 7. See our proposal column. 


Santa Cruz, CAL,—Water.—W. H. Bias, the city 
clerk here writes: ‘‘ The city bought the present 
water-works system, but the bonds were not legal; so 
the business will have to be gone through again.” 


MINNEAPOLIS, MINN —WATER MeETaErRs.—In view of 
the increas.d consumption of water, resulting from 
the continued growth of the city, Water Reg'strar 
Moody has recommended that the city furnish meters 
to consumers, charging a smal! rental for the same. 


WASHINGTON, Mo.—Wargr.—The proposals for the 
water-works system at this place, which were to have 
been opened Apri! 2, will not be opsned until May ro. 
For additional details see our Proposal Column. 
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Fort Ringy, Kan.—Water.—Our correspondent 
writes; ** Bids are to be opened fora water-works plant 
at Fort Riley, Kan... May 9. The system tnciudes 
driven wells, one million-zallon compound duplex 
pump, a 500,000-gallon reservo r, some four miles of 
mains, boiler house and residence, etc. J. B. Johnson 
is consulting engineer.”’ See our Proposal Column. 


Dusveve, lowa.—Sewers.— It is probable that 
steps Will soon be taken towards the coustruction of the 
proposed sewerage system for this place. 


Pitrsspurc, Kan —Sewers.— Two suiveys have 
already been made for the sewerage system to be es- 
tablished here, and specifications and estimates are 
now being prepared. Asscon as the details are com- 
pleted and the necesssry ordinances passed the work 
will be commenced. 


Bettwoop, Pa.—WatTreR.— The Bellwood Water 
Company has been incorporated here with a capital of 
$x5,000. R.G. Ford and others, incorporators, 


BusHNELL, ILL.—WaTER.—At an election held here 
April 17 the people decided in favor of establishing a 
$10,000 system of watcr- works. 


Tacony, Pa.—Water.—A petition has been pre- 
sented tothe City Conncil of Philadelphia from the 
Disston Water Company asking permisson from the 
Council to Jay water-pipes in this pace to supply the 
residents with water. It was stated in the petition 
that it would cost Philadelphia $95,000 to supply la- 
cony with water from the Wentz farm reservoir. The 
matter was laid over. 


GREENVILLE, Miss. — WATER. — The Greenville 
Water Works Company has been incorporated here. 
Capital, $75,000. L. Mettesser, and otners, :ncorpor- 
ators. 


WaAyLaAND, Mass.—WatTER.— It is reported that the 
people of this place anticipate establishing a water- 
works plant and a sewerage system. 


Liconier, IND.—WatTee.—It 1s reported that a sys- 
tem of water-works ts to be established here. Address 
the Town Clerk. 


GLEN ELper, Kans.—WaTER.— Bonds are to be 18- 
sued for the construction of asystem of water-works. 


PARKHIIL, ONT. ~— WATER. — It is reported that 
Deputy Gibbs can furnish details of a water-works 
projcct. 


CuicouTiMt, QuEBEC.—WaATER.—It is reported that 
water-works are to be estabiished here. 


MrmMpnHis, Tenn —The Memphis Artesian Water 
Co., successors to the Memphis Wate: Co., contem- 
plate extensive additions to their plant,in which is 
included a steam-pipe, two 1o-million gallon pumps, 
two miles of 36-inch pipe, besides several miles of 20- 
inch, t6-inch and ro-inch, and smailer sizes. Some 
thirty mills will be connected to the nzw pumping- 
plant. How much of this plant is not yet contracted 
tor uur correspondent has neglected to intorm us. 

Mr. W. L. Cameron, for many years superintendent 
of the old company, has charge of local construction, 
Mr. Thos. J. Whitman, of St. Louis, being the con- 
sulting engineer, 


GiRARD Kansas. — WATER.—Our_ correspondent 
writes: ‘' This city would like to have proposals for 
the construction of a complete set of water works. 
Contractors to own works and furnish water to city at 
annual reutal, on thirty-vear contract, The city has 
a population of 3,200, has three railroads and is about 
to build another. Coal can be delivered here at sev- 
enty-five cents per ton. ‘There 1s being built an ex- 
tensive zinc smelter, and the city has rust ordered a 
survey for a sewerage system.” For further informa- 
tion address James S. James. 


' KINGSTON, ONTARIO.—WATER.—The time for re- 
ceiving proposals for the water-tower and engine has 
been extended until May 8 See our Proposal Column. 


WatTer-Works.—See our Proposal Column for in- 
formation regarding water-works and water-works 
supplies at the following places: St. Augustine, Fla., 
Washington, Mo., Girard, Kan., Pittsburg, Pa., Alle- 
gheny, Pa. 


BRIDGES. 


Austin, Texas. — The county commissioners are 
taking steps toward the erection of a $60.000 bridge 
here. The surveys are already being made. Mayor 
Nalle can furnish details 


WASHINGTON, D. C.—The Senate has passed the 
House bill to authorize the construction of a bredge 
across the Ohno River, at the head of Brunot’s Island. 


Newark, N. J.—The joint committee of Essex and 
Hudson County Freeholders on the new bridge over 
the Passaic pass: d the following resolutions April 17: 

Resolved, Vhat this special committce recommends 
the building of a br'dge in the Twelfth Ward, Newark, 
both counties concurr'ng; and, further, that the loca- 
tion .of said bridge be from the foot of Chambers 
Street, Newark, and Fourth Street, Harrison. 

Resolved, that our county engineers be instructed 
to procure plans and specifications of said bridwve and 
meet the committee at a mecting to be held Apiil 23 at 
this place. 


Suort Creek, W. Va.—A bridge isto be erected 
here by the Brook County Commissioners, 


STRAFFORD, N. H.—It is reported that the select- 
men willerect a bridge here, and that details can be 
had of James S. Stiles. 


San Micue, Cav.—It is reported that a bridge is 
to be built here by the County Commissioners. 


STrauNTON. VA.—An iron bridge is to be erected over 
the Middle River, in Augu-ta County. G.C. Bruce 
of this place is preparing the plans. 

Graxp Forks, Dak.—lIt is reported that the County 


Commissioners will erect two bridges over the Red 
River at this place, the total expendicure to be $75,000. 


Prerre, Dax.—A company has been formed here to 
construct a bridge between ths place and Fort Pierre, 
at an estimated cost of $30,000. 





BripvGces.—See our Proposal Columns for information 
regardivg bridge construction at the f llowing places: 
Laurel, Md.; Pittsburg, a.; C.inton, Mass.} Denver, 
Col.; Bostou, Mass. 


GAS AND ELECTRIC-LIGHTING. 


Rep Oak, Iowa.—An electric-light plant 1s to be 
established here. 


Have son, Mass.—It is proposed to establish gas- 
works here. 


Cuicaco, Itt.—Chief Engineer Gerecke and Pro- 
fessor Barrett are at work making the plans of the en- 
gines for the new electric-plant for street sighting. 
The plant w-ll be located in the same building as the 
tiver-iight plant. 


GrevesenD, N. ¥.—The Atlautic Flectric- Light 
Co. has been incorporated here. Capital, $25,0c0- 
James J. Powers and others, incorporators. 


Jouiet, Itt.—The Joliet Flectric-Light Co. has 
been 'ncorperated here, Cap‘tal, $50,000. Lewis E. 
Ingalls and others, incorporators. 


GrorGcetTown. D. C.--The Potomac Electric-Light 
and Power Co. has been incorporated here. J. W. 
‘Thompson and others, 1n corporatours. 


STREET-WORK AND PAVING. 


Omana, Nesp.—Geo. W. Tillson, City Engineer, 
writes us as follows: ‘* We expect to'ay about 400,c00 
yards of pavement mostly ceaar block on a concrete base 
and curb the same streets, which will take not less than 
20 miles of curbing.’”’ 


RAILROADS. 


Tirrin, O.—A street-car line is to be built here by 
local capitalists. 


Fiusninc, L. 1.—For details of street-railroad con- 
struction here address Dennis Sullivar, contractor, as 


above. 
BIDS OPENED. 


Hottor, Kan.—BaricGce.—The following bids for 
constructing bridge across Soldier Creck, 70-foot span, 
12-foot roadway, were received by Board of County 
Com missioners of Jackson County. April 13: Massillon 
Bridge Co., Massillon, O.. $1.125; Canton Wrought 
Irou Bridye Co., Canton, O., $1,054; King Iron Bridge 
and Manufacturing Co., Cleveland, O., $1,057; Smith 
Bridge Co., Voledo, U., $1,175; Lane Bridge and Iron 
Worxs, Chicago, Ill., $1,c94; Co'tumbia Brioge Co., 
Dayton, O., $1,080; J. C. Chase, Holton, Kan., $g07; 
J. M. Ferguson, Holton. Kan., $1,coo; Kansas City 
Bridge and Iron Co., Kansas City, Mo., $1,087. 


A.sany, N. Y.—Reservorr, FEtc.—The following 
bids for building reservoirs and laying pipe lines were 
received by the Secretar Srecial Water Commission 
March 29: Cranford & Valent ne, Brooklyn, N. Y., 
927155943 Jacob Holler, Albany, N. Y., $375,127.59 ; 
sullivan & Eklers, Albany, N. Y., $421,015.50; Houli- 
han & Flagler, Cohoes, N. Y., $485,628.83; John H. 
O'Rourke, Brooklyn, N. Y., $490,357.92. Contract 


awarded to Cranford & Valentine. 


Orecon City, Orec.—Bripce.—The County Court 
of Clackamas County on April 7, awarded a contract 
for the construction of a bridge across the Willamette 
River at this place to the Pacific Bridge Company, of 
San Francisco, for $23,000. 


SAN BUENAVENTURA, Cac.—Sgwers.—The follow- 
ing bids for constructing a system of sewers for this city, 
were opened April 6, postponed from April 2, by J. fe 
Newley, Clerk: Walker & Mahoney, Los Angeles, 
Cal., $23,855.34; Alex McBean, San Francisco., Cal., 
$25,373-82; M. Macdonald, San Bernardino, Cal., with- 
out iron pipe outfall. sco feet, $18 695.63; Hobson & 
Wilkinson, Ventura, Cal., $18,705 90; San Francisco 
Sewer-Pipe Association, for iron stone pipe only, de- 
livered on ground. $5,533.08; G. D Vincent, San Fran- 
cisco, Cal., $25,004.90, ne bid on 12-inch iron pipe. 


Mi_wauKkRe, Wis.—Sewer-Work.—The following 
contracts for street-work were awarded April 13 by the 
Roard of Public Works: Jacob Werner, sewer on High- 
land Boulevard, $3.20 for 30-inch brick and $1.70 for 18- 
inch pipe sewer; Daniel Driscoll, sewer on Fowler 
Street, $3.70 for 36-inch and $3.40 for 30-inch brick, and 
$1.85 for 18-inch pipe and $1.50 for 15-inch pipe sewer; 
also sewer on North Avenue, $9, $6.80. $4.89. $3.50 
and $7, for 72, 48, 42, 36 and sq-inch sewer respectively 

r lineal foot. ‘The bids of J. C. F. Brand and Charles 

rand, for building the sewer in an alley in blocks 37 
and 38, in the Fifth Ward, were at $3.25 each per foot. 


OAKLAKXD, CaL., B-1pGeE.—The Following bids for 
reparing the bridve at Alvarado wete opened April 1 
by a committee of the Board of Supervisors: W. T. 

eitch, $1.53 per linear foot ; Alex. Thomson, $1.78 
per linear foot; Gran er & Son, $1.39 per Iinear foot: 
Pacific Bridgée-Co., $26 per 1,000 feet of lumber used , 
Calitorma Bridge Co., $22.69 per 1,000 feet o1 lumber 
used; John K. Carpenter, $1.38 per linear foot; San 
Francisco Bridge Co., $1.30 per Inear foot; W'ilham 
McDonald, $1.37 per linear foot: C. L. Crissman, 
$1.28 per linear foot. The contract was awarded to 
the Cahfornia Bridge Company. 


MavFIEgELp, Ky., Court-Housge.--The contract for 
erecting the court-house here has been awarded to M. 
T. Lanman & Co., of Jeffersonville, tnd., for $31,397. 


CAMBRIDGE, On10.—WaTRR-Works.— Only one bid 
was received by the Counc:l, and opened April 16 for 
constructing a svstem of water-works here. No action 
was talen, but it is probable that at the first meetiny 
of the new Council, to be held May 7, the work wil 
be readvertised. 


New York City.— Britpixncs.,—The Commissioners 
of Charit'es and Correction opened the following b ds 
April 13, for the erection of two groups ot buildings 
of three pavilions each, at Central Ishp, L. I.: Toseph 
Moose, $64,000, W.S. Velsor, $69,000; Hamilton & 
Henry, $73,500; William Livingston, $75,563; James 
Brady, $93,000. No award was made. 


News DEPARTMENT. 


S, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 


PHILADELPHIA, Pa.—BripGa ReMouvAL.— The fol- 
lowing bids foi the removal of the Market Street bridge 
over the Schuylkill River and the removal of the stone 

ters were opened last week by the Burcau of Survey : 

Vilhan K.H. Achuff, $6,000 for removal of bridge; 
$4,000 for removal of piers; Connell & Keenan, $1.500, 
$7,500 for the respective works; Jones & Benner Co., 
$1.070, $8,850; J H Hathaway, $1.700, $4,000: Ameri- 
can Dido Co., $8.700, $1,200; William C, Loven- 
gen, $4.000, $5,0c0; LD. S. Coffrode, $800, $5,qQ00; Cot- 
frode & Suiior, $1,500 for the removal of the bridge, 
and J. F.. Robinson tid $5,600 for removing the prers. 
1D. S. Coffrode was awarded the contract for removing 
the bridge work, and American Dredging Co. the work 
of removing the stone piers. 


St, CLoup, Minn. —Buitpincs.—Bids for the new 
McCormick block have been opened as follows: 
Kropp Bros. of this city had lowest bid, $21,325; the 
highest bid being $34,850. 


GOVERNMENT WORK. 


PHILADELPHIA, Pa.—Ramovat of Wreck.—Ab- 
stract of propcsals for removal of the wreck of the 
steamer ‘* Blanche Henderson,”’ lying in the Delaware 
River, at Philadelphia, Fa., opened April ra by Licut.- 
Col. Henry M. Robert, Corps of Engineers: Elihu J. 
Morris and Charles W. Johnston, Lewes, Del., $5,949; 
John F. Baxter, New Vork, N. Y., $3,750 (recom- 
mended for acceptance): William S. Mason & Co., 
Philadelphia, Pa., $3,000 (informal). 


ZANESVILLE, O.—TIMBER.—The following bids for 
furnishing timber for the Muskingum River were 
opened April 2 by Lieut.-Col. W. bk. Merrill, Corps ot 
Eneineers: Bids for price per M., Joshua R. King, 
Belpre, U,. $t9; ohn F King, Belpre, U., $22; Irish 
& Warner, Marietta, O., $21.25; Hayes Broth r& 
Wocdruff, Vincent, U , $21.50; J. R. Gorby, Bell Val- 
ley, O.. $21.50; Martetta Chair Co., Marretta, O%, two 
bids, $17 and $24:S. H. Stinchcomb, Malta, U., $21.75; 
Patterson, Burgess & Co., Zanesville, O., $22.90: id 
H. Taylor, Duncan’s Falls, O. , $27. 


WasHIncTon, D. C.—Wire.- The following bids 
for furnishing the Signal Service, U. S. A. with 20 
miles wire, No. 14, according to specifications, were 
opened April 7, by A. W. Greely, Chic f Signal Off- 
cer: Washburn & Moan Matufacturing Co., 6 cents 
per lb.; E. S. Wheeler, steel, per Ib., 4.49¢c.; E. B. 
B., 6.23c.; B. B., 5.19c.; The Trenton Iron Co., 
prib, 49sc.; Jas. W. Queen & Cu, $650 per 
mile: John A. Roebling, Sous & “o..4 Hc. per ib.; F. 
G. Criffith, 7.4¢. rib.; E. S. Greely & Co., g¢ cents 
perlb., in bord; R.A, Robbins, 4.74¢. per lb. ‘The 
award was inade to E. S. Greeley & Co. 


ZANESVILLE, Oun10.-—GATg ANCHOR’ GES.—The fol- 
lowing b’ds for gate anchorages for the Muskingum 
River, were Opened April 2, by Lieut.-Col. W. FE. Mer- 
ritl, Corps of Enginecrs: Griffith & Wedge Co. 
Zanesville, Ohic, $1,824; Queen City Bridge and 
Steam Forgtne Co., Cincinnati, Ohio, $1,862; The 
Schreiber & Sons Co., Cincinnati, thio, $2,242; The 
King tron Bridge and Manufacturing Co., Cleve.and, 
Ohio, $2,261; Chester B. Albee, Alleghany, Pa., $2.394; 
Sharon Botler Works, Sharon, Pa., $2,470; Charles 
Barnes, Cincinnati Ohio, $2,793. 


Davips Isrann, N. ¥.—Piumainc, Etc.— The fol- 
lowing bids for plumbing, etc., in the large barracks, 
at this place, w-re opensd April 19 by George H. 
Cook, Captain and A. O. M., U.S. A.. Depot aap 
termaster; Dixey & lovey, Philadelphia, Pa., $974; 
T. UO. Howell, Jr. Philadelphia, Pa., $1,297; R 
Robbins, New York, $2.247. The contract was 
awarded to Dixey & Dovey. 


ZANESVILLE, O.—Cement.—Abstract of proposals 
for cement tor Muskingum River, opened April 2, by 
Lieut.-Col. W. E. Merri]!, Corps of Engineers: 
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Janesvitce.—IrRon Drirr Botts.—The following 
bids for furnishing iron crift-bults for the Muskingum 
River were abened May 2 by Lievtenaut-Colone]l W. 
F. Merril, Corps of Engineers: M. Lanz & Sons, 
Pittsburg, Pa., $1 275.70: thomas Carlin’s Sons, Alle- 
gheny Pa . $1,298.62; Chicago Forge and Holt Co., 
Chicago, III., $1,321.30; Pittshurg Manufacturing Co., 
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Pittsburg, Pa., $1,382.54; Charles Barnes, Cincinnati, 
O., $1,313.19: Olver Brothers & Phillips, Pittsburg, 
Pa., $1,3t6.05; Central Bolt Works, Cincinnati, O., 
$1,437.20; Queen City Bridge and Steam Forging Co., 
Cincinnati, U., $1.560: LL. Schrieber & Sons Co., Cin- 
cinnatl, O., $1,747.87; L. F. Simth, Zanesville, O., 
$2,248.38; King Iron Kridge and Manufacturing Co., 
Cleveland O., $2,385.88. 


Dacvas, TRX.—STEAM-HEATING,'ETC.—The follow- 
ing bids ‘or the steam-heating and ventilating appa- 
ratus for the court-house were opened April 17 by tne 
Supervisiug Architect of the Treasury Department: 
Bartlett, Haywood & Co., $4.960; Sam’! I. Pope & Co., 
$4,970; Marriam & Co., $5,000; Crook, Horner & Co., 
$5,003.62. 


Rocuesterr, N. ¥Y.—Covurt-House.—The following 
bids for iron work of third story and attic floor, attic 
and court-room ceilings, etc., and the iron, wood, 
slate and copper of roof complete, were opened April 
17 by the Supervising Architect of the ‘reasury De. 

artment; H. A. Edgertun, $46,396; Joho Siddons, 


491509. 


ZANESVILLE, On10.—-Dimension Stonz.—The fol- 
lowing bids for dimension stone, for the Muskingum 
River, were opened April 2, by Lieut.-Col. W. E. Mer- 
rill, Corps of Engineers: M. Ayers, Zanesville, 
Onto, per cubic yard, $2.69, total, $2,690; T. B. 
Townsend & Co., Zanesville, Ohio, per cubic yard, 
$2.98, total, $2,980; “lake & Gormley, Luke Chute, 
Oh.o, per cubic yard, $2.99, total, $2,990; Willtams & 
Fouts, Eaglevort, Ohio, per cubic yard, $3.25, total, 
$3,250: E. B. Henderson & Son, Marietta, Ohio, per 
cubic yard, $3.33, total, $3,330; Oliver Demster and 
Joseph Garret, Pniladelph a, Uhio, $4.15, total, $4,150; 
Josiah TI. Hart, Harman, Ohno, per cubic yard, $4.40, 
total, $4.440; Henry Erbes, Harmex, Ohio, per cubic 
yark, $4.50, total, $4,500. 





THE RIVER AND HARBOR ‘APPROPRIA.}~ 
TIONS BILL. 


Tue bill as reported by the committee provides 
about nineteen and one-half million doiars for the 
construction, repair and preservation of mver and har- 
bor works. A larse proportion of the sums specified 
are for continuation and completion of work that has 
been commenced, and the total sum ts increased on ac- 
count of no appropriation having been made last 

ear. 
: The apportionment by States is: For Maine—Har- 
bors, $107 soo; Rivers, $53,000. 

New Ham shire— Harbors, $25,000; Rivers, $9,000. 

Vermont— Harbors —$35,000. 

_ Massachusetts— Harbors. $372,500, of which $125,000 
is for Boston, and $100,000 for Sandy Bay; Rivers, 


»500. 
Rhode Island—Harbors, $22,000; Rivers, $90,000; to 
be expended on the Pawtucket and Providence Rivers 
and Narragansett Bay. 

Connecticut— Harbors, $131,000, of which $75,000 is 
for New Haven Breakwater; Rivers, $50,000. 

New York--Haroors, $959.500, ot which $200,000 is 
for Buffalo, $100,coo for Oswego, and $380,000 tor New 
York City; Rivers, $522,500, of which $75,000 1s for the 
Hudson, $150,000 for the Harlem, and $250,000 for 
Heli Gate and East River. 

New Jersey—Harbors, $20,000 for Raritan Ray; 
Rivers $98,000, of which $30,000 is for the Passaic 
and $45,000 for the Raritaa. 

Penusylvania— Harbors, $98,000, of which $83,000 is 
for Erie tiarbor and Pre-que-isle: Rivers, $335,000, of 
whch $25,000 1s for the Allegheny, $25,000 for the 
Schuylkill, and $250,000 for the Delaware. 

Delaware— Harbors, $137,500, of which $100,000 is 
for the Delaware Breakwater; Kivers, $25,000. 

Maryland— Harbors, $258,000, of which $250,000 15 
for Baitrmore: Rivers, $47.500. 

Virzinia— Harbors, $60,000, of which $50,000 is for 
Nortolk; Rivers, $269,500, of which $225,000 1s for 
the James and $30,000 for tne York. 

West Virginia— Rivers, $562,233.13. of which $32,- 
soo 1s for the Big Sandy, $300,000 for the Great Kana- 
wah, $25,000 for the Little Kanawha, and $196,733.13 
for the Monongahela. 

North Carolina —Harbors, $40,000; Rivers, $157,500, 
of which $112,000 1s for the Cape Fvar, 

South Carolina—Harburs, $457,500, of which $350,- 
ooo are for Charleston and Sullivan’s tsland,ard $100,- 
ooo for Winwav Bay; Rivers, $102,000, of which $20,- 
coo 3s for the Great Pee Dee, and $24,000 for the San- 
tee. 

Georgia— Harbors, $246,500, of which $112,500 is for 
Cumberland Sound, and $99 000 for Savannah; Rivers, 
$163.5c0, of which $20,000 1s for the Chattah .0chee, 
and $60,000 for the Cosa. 

Florida—Harbors, $112,500; Rivers, $214,500, of 
which $150,000 is for the St. Johns. ; 

Alabama— Harbors, $250.000 for Mobile; Rivers, 
$162,000, of which $20,000 is for the Alabama, and 
$100,000 for the [slack Warrior, 

Mississipp!—Harbors, $18,500; Rivers, $107,500, of 
which $27,000 is for the Pascagoula and $32,000 for the 

"azoo. 
; “Texas—Harbors, $975,000, of which $100,000 is for 
Aranas Pass, $500,000 for Galveston Harbor, $100.000 
for Galveston Bay, and $250,000 for Sabine Pass and 
Blue Buck Bar; Rivers, $37,500. 

Ohio—Harbors, $402,000, of which $75,0co is for 
Cleveland, $60.000 for Muskingum River Ice Harbor, 
and $150,000 for Toledo; Rivers, $647,000, of which 
$530,000 is for the Uhto and $102,000 tor the Muskin- 


> radiuiiaElatbors: $95,000 fur Michigan City; Rivers 
(for Endiana and I[Ihnots), $320,009, ot which $65,000 
ig for the Wabash, $50,000 for the Calumet and $200,- 
900 for the Tllinors. 
Llinois—Harbors, $245.400, of which $220,400 is for 
Calumet. 
Michigan—Harbors, $402.v000, of which $70,000 is for 
Sand Beach; Rivers, $1,778,000, of which $:30.500 1s 
for the Detroit, $5co o00 for Hay Lake Channel, $65,- 
x00 for the Saginaw, $:0,000 for the St. Clair Flats 
Canal and $1.000,coo for the St, Mary. 
Wisconsin— Harbors, $273.500, of which $70,000 is 
for Milwaukee and $60,000 for Ash.and; Rivers, $117,- 
soo, of which $100,000 1s for the Fox. 
Minnesota— Harbors, $110,000, of which $80,000 is 
For Duluth; Rivers, $30,000. 
California—Harbors, $448,400, of which $150,0c0 18s 
for Humboldt, $175,00c for Oakland, and $90,000 for 
Wilmington; Rivers, $56,500, of which $25,000 is for 
san joaquin. . 
ap ee a eee $170,000, of wh ch $50,000 is for 
Coos Bay and $120,000 18 for Yaquima, Rivers, $656,- 
soo, of which $175,000 is for the Cascade Canal, 
$350,000 for the Columbia River, $80,000 tor the 
Lower Willamette and Columbia, and $22,000 for the 
Coquille. ; ba 
Louistana—Rivers, $315,500, of which $35,000 is for 
he Atcnafalya, $65,000 fur the Red, $109,000 for thfe 
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Bayou Plaquemine and $50,000 for the Bayou La 
Fourche, 

Arkansas—Rivers, $164,900, of which $125,000 is for 
the Arkansas. 

Tennessee—Rivers, $508,000, of which $200.000 is 
for the Cumberland and $250,000 for the ‘lennessee. 

Kentucky — Rivers, $191,000, of which $180,000 1s for 
the Kentucky. 

MiccoaneRiveen $712,500, of which $694,000 is for 
the Missouri. 

Washington Teeritory—Rivers, $19,500. 

And for the Missssippi River at daecent points of 

course, $3,881,350. 


PROPOSALS. 


(Continued from page viti.) 














APRIL 19, 1888. 


GEALED PROPOSALS will be received ar the office 

of Supervising Architect, Treasury Department, 
Washington, D. C., until 2 o'clock pp. M. ou the 18th 
day of May. 1888, for the labor and materials required 
in the erection and completion of U.S. Post Office, 
etc., building at Owensboro, Ky., including ap- 
proaches, vault doors, etc., in accordance with the 
Specifications and drawings, copies of which may be 
seen at this office, at the office of the Superintendent, 
Permaneut Exhibit and Exchange, Ch cago, Il; 
Builders’ and Traders’ Exchange, Loursvi'le, Ky.: 
Burlders’ Exchanges, Cincinnati, .,and [ndianapo- 
lis, Ind.; Master Burlders’ Association, Baltimore, 
Md.; Mechanics’ Exchange, st. Louis, Mo., and at 
the Mechanics’ and traders’ Exchang», New York, 
N.Y. Each wid must be accompanied by a certified 
check for $500. WILL. A. FRERET, Supervising 
Architect. 21 


APRIL 19, 1888, 
GEALED PROPOSALS will be received at the 
office of the Supervising Architect, Treasury De- 
partment, Washington, D.C., unt 2 o’clock P.M. on 
the roth day of May, >888, for the labor and materials 
required for the completion of the roof of the Court 
House and Post Office at Des Moines, Towa (including 
terra-cotta roof-tile and arches, wrought-iron down 
pipe, cast-iron drains, copper and slate work compiete) 
in accordance with the specification and drawings, 
copiesof which may be seen at this office, the office 
of the Superintendent, the Builders’ and Traders’ Ex- 
change, Chicago, lil.. the office of the Builders’ Ex- 
change, Pittsburg, Pa., the Builders Exchanges at 
Indianapolis, Ind., and Cineimnati, O., the Builders 
and Traders’ Exchanges at Louisvi le, Ky., and Kan- 
sas City,Mo.. the Contractors and Butlders’ Exchange, 
at St. Paul, Minn. and the Builders’ Exchange at De- 
trait, Mich. Each bid must be accompanied by a 
ertificd check for $300. WILL, A. FRERET, Su- 

pervising Architect. 21 


ee 
PROPOSALS FOR REPAIRING CUAL WHARF, 
—Depot Quartermaster's Office, David’s Island, 
N. Y., April 16, 1888.—Sealed proposals, on triplicate, 
are invited, and wi!l be receved until WEDNESDAY, 
May 16, 1888, 12 o'clock,noon, and opened immediately 
thereafter in the presence of bidders, for the repair of 
the Coal Whar! at David’s Island. Specifications. etc., 
will be furnished on application, The right is reserved 
to reject ary or all proposals. Proposals should be 
endorsed, ‘* Proposals for Kepairing Coal Wharf,” 
and addressed to GFO. H COOK, Captain and A. 
Q. M., U.S. A., Depot Quartermaster. 24 
a te 
ABUTMENTS, BOSTON, MASS —Proposals are 
wanted, unt'l April 25. for building masoury abut- 
ments for Harvard Bridge over Charles River, between 
Cambridge and Boston. Address Huvh O’Brien, 
Sone renee of Harvard Bridge, Mayor's Office, as 
above. 


BRIDGES, TRESTLE, AND ABUTMENTS, 
DENVER, COL.—Proposals are wanted, until May 2, 
for erecting, etc., complete ready for travel, the tron 
trestle and truss bridges and the Fourteenth Street 
viaduct, together with all iron abutments, piers, stone 
footinys, etc., according to specifications. Address 
M. J. McNamara, Presdent Fourteenth Street Viaduct 
Co., as above. 


LUMBER, ROCK ISLAND ARSENAL, ILL.— 
Proposals are wanted, uutil May a, for furnishing 
about 150,000 feet of white or Norway pine timber and 
plank. Address T. G. Taylor, Col. Ordnance De- 
partment, U.S. A., Commanding. 


FIRE-PI.UGS AND STOP-GATES. — ALLE- 
GHENY. PA.—Proposals are wanted until May 2 for 
furnishing fire-pluys and stop-gates, according to spe- 
cifications. Address James Brown, Comptroller, as 
above. 


CLEANING WATER-MAINS.—ALLEGHENY, 
PA.— Proposals are wanted until May 2 for cleaning 
out the city’s water-mains. Address James Brown, 
Comptroller, as above, 


EMBANKMENT DAM, WHITINSVILLE, 
MASS .—Proposals are wanted until May 1 for buila- 
ing a 370 foot embankment dam, fifteen feet high, 
according to specifications. Address A. C. Moor, 
C. E., too Main Street, Southbridge, Mass. 


RAILROAD, EAST SAGINAW.—Proposals are 
wanted for laying 50 miles of the track of the Saginaw 
Division of the Toledo, Saginaw & Mackinaw R. R., 
also Rolling Stock and equipment. No date specified. 
Address Wm. Doherty, Superintendent of Construc- 
tion, as above. 


HIGH SCHOOL BUILDING, PEPPERELL, 
MASS.—Proposals are wanted until April 30, for 
the erection of a high school building. Address F. W. 
Ames, Clerk, Building Committee, as above. 





VIADUCT. — DENVER, COL. — Proposals are 
wanted until Apml 25 for ‘ron abutments and piers, 
stone footings, tron trestle, roadway, walk, truss skew- 
span, etc., fur the Fourteenth Street viaduct. Address 
Lourie & Aulls, Engineers, Pioneer Building, as above. 


SEA WALL, BOSTON, MA4ASS.—Proposals are 
wanted until April 30, for constructing 850 feet ot 
substantial sea wal!, accoidi:.g to specifications. Ad- 
dress Jarvis D. Braman, President Charles River Em- 
bankment Company, No. 85 Milk St., as above. 


COURT HOUSE, ABBEVILLE, LA. — Pro- 
posals are wanted unti! April 25. fer the erection of a 
court house. Address W. W. Edwaras, as above. 


BRIDGE MASONRY.—PITTSBURG, PA. --Pro- 
posals are wanted until April 25 for the masonry tor 
three bridges. Address Josiah Speer, County Con- 
troller, as above. 













PROPOSALS. 


DREDGE .SUPPLIES, ETC. -- DETROIT 
MICH.—Proposals are wanted, untt] May 7. for a 
dredge, tug, two scows, timber, cal and general sup- 
plics, for removing shoals at Sand Keach, Harbor of 
Refuge, Lake Huron. Addcress Lieut.-Colonel UO. M. 
Poe, U.S. Engineer Office, as above. 


WATER-SUPPLY.—JERSFY CITY, N. J.— 
Proposals are waited, until May 7, for furnishirg a 
pure supply of water to Jersey City; water to be sup- 
pied into Reservoirs Nos. 2 and 3,0n Bergen Hill, 
Jersev City, and into the high-service system of dis- 
tribution p'pes of Jersey City, at an effective head in 
such high-service pipes of 100 feet above high-water 
level ‘n Reseivoits Nos. 2 and 3, in accordance with 
specifications. Address Martin Finck, Clerk Board of 
Public Works, as above. 


BUILDING —NEW YORK CITY. — Proposals 
are wanted until May 4 for an additic..al story to wash- 
house, charity hospital, Blackwell's Istand, New York. 
Addiess the Department of Pub’ic Charities and Cor- 
rection, No. 66 Third Avenue, as above. 


BUILDING -NEW Y‘ RK CITYV.—Proposals are 
wanted unt'l May 3 for an addition to the main bui'd- 
ing, to be ue dasa kitchen, dining-room and wash- 
house, at the Work-house, Blackwell’s Island. Ad- 
dress the Department of Charities and Correction, No. 
66 Third Avenue, as above. 


BUILDING.—ST, PETER, MINN. — Propcsals 
are wauted unt:l May 17 for buliding a detached ward 
to second hosp‘tal at Rochester. Address A. L. 
Sackett, Sectetary, as above. 


CASTINGS. — PITTSBURG, PA. -— Proposals 
are wanted unt'l April 23 tor furnisning sew r and 
gutter castings for one year, Address E. M. Bigelow, 
Chief of tne Department of Pubi.c Works, as above, 


GRANITE CROSSINGS.—PITTSBURG, PA.— 
Propcsals are wanted unti! April 23 for furnishing 
Route flag-stone crossings for one year. Address E. 
: Bigelow, Chief of Department of Public Works, as 
above. 


BUILDING.—ALLEGHENY, PA.—Proposals are 
wanted until April 30 for the erection of a high school 
building, according to plans,etc, Address F. J. Os- 
terling, Architect, as above. 


BUIL.DING.—BOSTON, MASS.—Proposals are 
wanted until April 25, for building a patrol-wagon 
house, according to plans.&c. Address A. T. Whit- 
ing, Chairman Board of Pohce, 7 Pemberton Square, 
as above. 


BRIDGE. —CUINTON, MASS, — Proposals are 
wanted until May 1, for building a wrought iron 
bridge for the town uf Clinton, according to sp-cifica- 
sons: Address 5. Anderson, Road Commissioner, as 
above. 


ROOF.—NEW YORK CITY.—Proposals are 
wanted, until April 30, for the work to be done in 
strengthening the trusses of roof of the New York 
State Arsenal. Address J. M. Varian, Chief of Urd- 
nance,S. N. Y.. as above. 


PUMPING-ENGINES. — ALLEGHENY, PA.— 
Proposals are wanted until May 2 for furnishing two 
hor:zontai plunger pumping engines, outside packed, 
each with a capacity of deliveritg 5,000,000 gallcns of 
water, aso feet high, with a piston speed not - xceec- 
ing 100 fect per minute, the city furnishing foundations 
a the same. Address James Brown, Comptroller, as 
above. 











Building Intelligence. 


We solicit from each and every one ot our readers infor- 
mation relating to projected buildings 1m their lo- 
cality, and should be ylad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—é s, brown stone; dr, bnck: dy st, 
brick store ; 4s dwel/, brown-stone dwelling: afart 
house, apa’* nent-house: tem, tenement: ¢, each 
9, owner; a, architect; 4, builder: /7, frame. 








NEW YORK. 


Broadway, necor John st, br and iron office bide: 
cost, $250,000; 0, Austin Corbin; a, S D Hatch; b, not 
seiected, 

4 sth av,r b s dw; cost, $30.000; 0, estate W C 
Rh:nelander; a. H J Hardenbergh; b, J J Lucker. 

239-241 W 32a. 2 flats; cost, $17,000 cach; 0, E D 
Bertine; a, Geo Kuster. 

4tst, SS. 300 w roth av, 1 br workshop; cost, $40,000; 
o, Faul Bryibil; a, G B Pelham; b. J & S Weber. 

86th, ss, 30 € roth av, 4b s dws; cost, $25 000 each; 
o, D Willis James; a, J G Prague. 

ra0th, ns, 75 w arth av, t br warehouse; cost, $1r,- 
ooo; o, A P Humphrey; a, J Henderson. 

126th, ss. 80e 3d av, 2 brick flats with stores; cost, 
$18,0co each; o, ‘I F Cook; a, J C Burne. 

132d, ns, 175 w 6th av, 9 b s dws: cost, $9,000 each; 
o, Anthony McReynolds; a, W H Boylan. 

141st, 100 e¢ Boulevard. 5 br dws: cost, about $10,000 
each; o, J C Gillies; a, M J Fitz Mahoney. 

148th, ss, 150 e Brook av, 12 frame dws; cost, $2,700 
each; o, Wallenstein & Hecht; a, R E Rogers. 

Loring pl,es, 50s 184th, 1 fr dw; cost, $7,500; 0, C 
R Appleton; a and b, B F Fnsbre. 

40 and 42 Seventh st, 2 br flats; cost, $36,000 all; o, 
Julius Langenbaden; a, Frnest W Gries. 

58 Irving pl, br apartment house; cost, $15,000; 0, 
Louis P Rollwagen; a, same as above. 

S's 41st st, 300 w roth av, br machine factory: cost, 
$40,000; 0, Paul Bryib:l; a, Geo B Pelham. 

3474 N 3d av, br store and dw; cost, $12,000; 0, Geo 
A Scabold: a, Jas Wightman. 

N s 139th st. 70 w Alexander av, 2 br dws; cost, §11,- 
ooo; 0, Annie Arctander; a, Arctander & Meyer. 

235 E rrsth st, br dw; cost, $12,000; o, Chas Hahn; 
a, Adam Munch. 

W s Lexington av, 848 79th st, br dw; cost, $15,000; 
o, ES Cornweil; a, G A Schillinger. 

161 East 118th st, br dw and store; cost, about $r2,- 
ooo; 0, Ed Sweeny; a, J C Burne. 
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NEW YORK CITY —Contioued. 
N s r2ad st. 130 e 43d av, br ten: co 
Shaw; a, John E Kerby. MH COS, S160, 


325 E rooth, br dw; cost, $9,500: ts 
W Fernschild & Son $9,500; 0, John k. ia 


S e cor 7th av and 1arst st, 3 brdws: COSt, $53 ire 
195. 0G | 


0, H J Mccucken; a, Joho H Friend 
137 2d st, br dw; cust, $20,000; 0, Sist Ps 
inte; a. W'schickel & Co. ' ae: 
41 and 43 Newst and so Broadwa bY of eet. 
cost, $175,000 all; o. J N Stearns; a, BL Gilbe 
S_ecor 86th st and roth av, br dw; cost, beve 
D W Jamcs: a, J G Prague. a 


S w cor 7th av and rgth st, br dw and tores «.- 
$40,000; 0, A Meinken; a, Jas W Cole. as 
S w cor rr6th st and 4th av, br dw; cos . 
Thos P Dunne; a, owner, ’ ‘bp, 


10 Stanton st, br dw aud store: cost, $18,000: ¢ 
Guitschow; a, J Buekel & Sun. ss 

428-432 Broodway, br bldg for store Prposes 4, 

130,000 all; o, Estate of Letitia A Poiliton, de-:. 
Chas De Kay lownsend, L Bradford Prime, tres 
a, 5S A Warner. . 

S w cor Church and Walker sts br store: cost $.:. 
ooo; 0, D Brandes; a. G H Budlong, : 

457-49 West 47th, br dwell: cost $12,000; 0, F E+ 
lett. Jr. Cutting Estate; a, G P Sampers, 

2,058-2,020 Fifth av, 2 br flats; cost, $20,000; «, Hi 
De Graff; a, S Robinson. 


ALTERATIONS—NEW YORK. 


209 Ave A, br dw and stores; cost $5,000: 0, 
Ochs; a, F Ebeling. 

154 W 53d st, br dw; cost, $10,000; 0, W Raaki::; 
Geo Keister. 


BROOKLYN. 


Fulton st, Flatbush and Nevins st, 1 brick ax > 
sandstone store; cost, $100,000; 0, Willard FS:-: 
aod W G Rando!ph; a, P J Lauritzen. 

Carroll st, a s, 82 € sth av, 12 stone dws; cout. $s. 
ooo; o, Julia A Walker; a, A Spence; b, Kelly tins 

Ss Pacific st. 159 w Court st, br school; cost, $45.29 
0, Board of Education; a, Jas W Naughton. 

S e cor Verona and Van Buren Sts, brdw; cos. $:;. 
ooo; 0, I’ Thornily. 

Secor Lincc!ln pl and 8th av, br dw: cost, $:a0 
o, W H Stubbins; a, Chas Werner. 

E s 8th av, 22 s Lincoln pl, ¢ br dws: cost, §¢,0x:/: 
o anda, same as last. 

Ss Cranberrv, 64 w Hicks st, 2 br dws: cost, $a 
all; o, Abrabam Schenck; a, W J Kerngan. 

212 N bth st, 1 fr dw: cost, $7,000; 0, Mrv A ith. 
beau; a, bh Engethardt. 

N weor Stuyvesant av and McDonough st, brdw, <9 
$10,000; o, H C Johnston; a, Burhans & Davidse. 

Ns Monroe, 50 e Stuyvesant av, 5 br dwelis; cx 
$20,000 all; o and a, W F Claytun. 

Ss Cooper, 80 e Broadway, 12 br dwells; cost. }&- 
ooo all; o, Jas Schmuct; a, F Holmberg. 

N s Melrose, 200 e Central av, 2 fr dwells; x. 
$8,000 all; o, M Bisgmann; a, Th Engelhardt. 

N s North roth, 125 w Bedford av, bnck chor’, 
cost, $25.coo; 0, St George Roman Catholic Chusct 


~ a, Benj Finkensz:per. 


E's L.uqueer. 200 from Henry, 2 br dwells; cost, $:;.- 
ooo all; o, John Plate; a, H Gilvary. 

N s Hayward, 120 from Lee ay, br school; cost, fi 
ooo; 0, Board of #ducation; a, J W Naughtos. 

New Lots Road, br school; cost, $19,000; 0 anda. 
above. 

South 3d, nr Ferry, br school; cost, $37,000; 0 an¢4 
as above. 


Ss S sth st, roo w Hewes, brick dw; cost, $9.20: ¢ 
Fred Frei; a, A Herbert. 

4%3 Broadway, br flats; cost, $8,000; 0, R Leag. 4 
W J Coaway. . 

E 5 Morgan av, cor Scholes and Meserole, ft + 
sheds; cost, $15,000; 0, C H Reynolds; a, Th Exge- 
hardt. 

N wor Madison st and Lewis av, brick das; cot. 
$11,000; 0, T P Eryant; y, I D Reynolds. 

Es Tompkins av. 60s Lafayette av, 2 br dws: com, 
$20,000 all; 0, R A Phollips; a, Amz Hill. 


MISCELLANEOUS. 


ANN ARBOR, MICH.—Stores will be built bere t¢ 
cost $20,000. 


YOUNGSTOWN, 0O.--Llioyd, Booth & Co., hea 
ers, of this city, are making improvements on {oer 
plant to cost $15,000. 

MILWAUKEE, WIS.—S w cor Brady st aad Pre. 
pect av, stone ‘dw: cost, $16,000; 0, D Adler; aA 
Clos; b, open. " 

Arlington pl, fr curler’s rink; cost, $7,000; 0, 
waukee Curling Club. 

Necorrsth and Fowler, addn to factory: 
$5,000; 0, M'lwaukee Casket Co. hf 

N ecor Martin and Jefferson, 3 story brick 0, 
70x3C; cost, $13,000; 0, Hermann ‘ootch. ' 

West Water near Fowler, br and stone a ; 
cost, $50,000; 0, Flint and Pere Marquette 
Company. 

N e cor Grand av and 7th st, 5-story 
flats; cost, $80,000: 0, Mr Hutchinson. 


36 buildings less than $7,000. 


KANSAS CITY, MO.—1o9th cor Forest av, bn 
cost, $7.000; 0, Aug Kochler. . ee 
Jefferson and S W Boulevard, brick stores; 
$40,000; 0, Geo J Gray. me 
rath cor Tracy av, 6 brick dws; cost, $25,000: 
Tribbie & Day. ep 

r7th cor Tracy av, 4 br dwells; cost, $18,000 ° 
WwW W Perkins. eee 
2116-17 Madison av, 2 br dws; cost, $15,000; 

G H Copley. sa, J Onit 
Fairmont Park, 3 fr dws; Cost, 10,000 a Sagi 
12 hor Tracy, br dw; cost, $9,000: % " " ~ 


85 buildings costing less than $7,000 


br block of 


ck dw; 
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FINANCIAL HISTORY OF GAS-LIGHT- 
ING IN GREAT BRITAIN. 


A VERY interesting chapter in “ Burdett’s 
Official Intelligence’’ for 1888 is on “ The 
Financial History of Gas-Lighting’’ in Great 
Britain. Parenthetically we may say that the 
“‘ Official Intelligence ” is a “ Précis of Informa- 
tion regarding all British, American, and Foreign 
Securities,” edited by Mr. Henry C. Burdett, of 
London, and now in its seventh year. 

An opinion of the electric light is found in 
one of the opening sentences, to the effect that 
it “cannot at present compete commercially with 
gas, and has not, therefore, as yet made any 
great progress as a general illuminant.” Un- 
doubtedly this industry is in a more promising 
condition with us than in England. 

The first public street-lighing with gas took 
place in Pall Mall in 1807, and as an outgrowth 
of this experiment the Chartered Gas-Light and 
Coke Co. was organized, receiving a royal char- 
ter in April, 1812. 

According to a return presented to the House 
of Commons in 1847, there were at that time 
128 companies established by Act of Parliament. 
In 1866 the number had increased to 175 witha 
combined capital of 415,246,727. The Board 
of Trade returns, which were first made in 1882, 
gave, at the end of 1886, 164 gas undertakings 
belonging to the local authorities, and 378 be- 
longing to companies. The total authorized 
capital was £,73,069,670, and the total quantity 
of gas sold was over eighty billion cubic feet. 

With regard to the powers of existing com- 
panies, it is stated that although a company 
authorized by Parliament to supply gas in a dis- 
trict could rest assured that under ordinary 
circumstances no other company would be simi- 
larly authorized for that district, it is competent 
for any person or body of persons, without Par- 
liamentary authority, to build gas-works and 
distribute gas within an area already occupied 
by an authorized company. Unauthorized com- 
panies are, however, liable to many annoyances 
and dangers not met by those working under 
Parliamentary sanction. 

The statement that the “supply of gas by 
municipalities has proved very popular and suc- 
cessful, as well as economical,” does not agree 
with the results of similar experiments in this 
country. There are twenty-nine cities, with 
above 50,000 population, which at the present 
time are supplied with gas by stock companies. 
The most important of these are London, Edin- 
burgh, Liverpool, Sheffield, Dublin and Bristol. 

In speaking of the dividends paid by gas com- 
panies Mr. Burdett states that according to 
returns made in 1850 there were 134 companies 
in existence. Of these nineteen were paying the 
maximum dividends of 10 per cent. ; ten between 
g and ro per cent.; seven from 8 to g per cent. ; 
thirty-six from 6 to 8 per cent.; and thirty-two 
less than 6 per cent. 


‘* Practically it may now be said that the large majority 
of gas companies in successful working (excluding new 
undertakings and those which for temporary reasons have 
lately diminished their dividends), are paying the full divi- 
dends authorized by law.” 

‘* The maximum price of gas which may be charged is 
usually settled by the special Act of the company,’ and 
varies according to the size of the town, etc. While the 
law makes it compulsory upon a company to supply gas 
to all applicants, it permits a reduction in price to large 
consumers. 

From the first introduction of meters down to about the 
year 1832 the price was I5s. per 1,000 feet, and from this 


and valuable citizens. 


date the price was gradually reduced until, in 1849, the 
metropolitan companies were supplying common gas for 
6s. per 1,000 feet. ‘‘ It is only in small places nowadays 
that as much as 5s. has to be paid for gas.” 

At the end of 1886 eighty-eight companies out of 539 
were selling gas at less than 3s. per 1,000 feet. 

By an order of the House of Commons power 
is given to a “committee to which a gas bill is 
referred so to regulate the price of gas to be 
charged to consumers, that any reduction of an 
authorized ‘standard rate’ shall entitle the com- 
pany to make a proportionate increase of the 
authorized dividend, and that any increase above 
the standard price shall involve a proportionate 
increase of dividend.” “The scale of increase and 
decrease which may be regarded as practically 
universal, is that ‘for every penny or part of a 
penny charged in excess or in diminution of the 
standard price in any year, the standard rate of 
dividend shall for such year be reduced or in- 
creased by five shillings in the hundred pounds 
per annum.’ ” 

The adoption of this plan, which is known as | 
the “sliding scale,” has resulted in a consider- 
able reduction in the price of gas. The latter 
part of Mr. Burdett’s paper is devoted to a more 
detailed history of gas-lighting in the metropolis. 


DR. CORNELIUS R. AGNEW. 


By the death of Dr. Cornelius R. Agnew, 
which occurred April 18, after a brief illness, New 
York City has lost one of its most public-spirited 
He took an active 
interest in the work of Columbia College, of 
which he was one of the trustees; was 
influential in the organization of the School 
of Mines, and was_ especially interested 
in the Department of Biology and Hygiene of 
that institution. While his practice was confined 
to the diseases of the eye and ear, he was active 
in the promotion of all medical, educational, and 
Sanitary interests, and being a man of broad 
culture, having extensive general information 
and a ready use of pen and tongue, he was able 
to exercise a powerful influence among those 
with whom he was associated in many different 
fields of usefulness. 

His services to the U.S. Sanitary Commis- 
sion in the late war will long be remembered, 
and we quote the following letter, as it indicates 
his feelings toward soldiers at that time : 

To the Edttor of the Evening Post: 

SiR: Permit me to place one flower on the grave of Dr. 
C. R. Agnew, in grateful remembrance of his kindness to 
soldiers during the late war. 

I was severely injured in the eye while fencing with a 
brother officer at the headquarters of the Army of the 
Potomac. Gen. Meade's Surgeon-General advised that 1 
should at once .be sent to Dr. Agnew in New York, and 
this was done. For thirty days Dr. Agnew’s care was 
bestowed upon me with marvellous skill and the tender- 
ness of a loving parent. At the end of that time I was 
able to return to duty, when, upon asking the Doctor for 
his bill, be laid his hand on my shoulder and looked into 
my eyes and said: ‘* Captain, what I have done for you is 
Only an expression of what I feel is due to every man who 
wears your uniform, You do not owe me anything.” 

On my way back to the army I met a captain of artil- 
lery whose hearing had been injured by the bursting of a 
shell near his head. We had met often at Dr. Agnew’s 
office, and, on comparing notes, each learned of the Doc- 
tor’s generous kindness to the other. 

Only a few people £zow of Dr. Agnew’s devotion to the 
men of the army. To me, ‘‘ The world seems lonely 
without him.” Respectfully yours, 

AN EX-OFFCER UF THE U. S. ARMY. 


He took a warm interest in the work of this 


journal, and was always ready to furnish it with 
advice and information. 
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We deplore his death as a calamity to the 
whole community and as leaving a vacant place 
IN many circles which it will be difficult, if not 
Impossible, to fill. 


NO MORE BUILDINGS IN NEW YORK 
CITY HALL PARK. 

_ WE are glad to note that the opposition of this 
Journal, followed by the Meal Estate Record 
=and of some of the leading dailies of this city, 
r rotably the Zrzhune, to the proposed scheme for 
e=ncumbering the City Hall Park with additional 
bsuildings, has had such influence with the Legis- 
lature that the Assembly, by unanimous vote, 
has passed the bill prohibiting the erection 
therein of the new building for the criminal 
courts, and in the law authorizing the erection of 
anew Hall of Records there is a similar pro- 
vision. The bill has also been favorably reported 
in the Senate. Its becoming a law, however, 
sho uld not be in any way construed to prevent 
the payment of the promised premiums to those 
who, with that inducement, have submitted com- 
petttive designs for the proposed buildings in 
good faith. These designs represent much hon- 
est hard work that should not lose its reward 
merely because the authorities have wisely 
changed their minds. In this matter of com- 
pensation it is gratifying to note that the 
Sinking Fund Commissioners will have expert 
assistzance in the persons of several well-known 
archit ects to be selected from a number whose 
names have been submitted by the New York 
Chapteer of the American Institute of Archi- 
tects. gl heir influence will no doubt secure 
justice to the competitors. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
ST. AUGUSTINE M. E. CHURCH AND PARSONAGE, 
Tus building was recently erected largely at the expense 
of Mr. H. M. Flagler, the owner of the Ponce de Leon 
Hotel. It is built of the same material, shell concrete and 
terra cotta. The architects were also Carriere & Hast- 


ings, of Neew York. 





PULPIT EN THE METHODIST EPISCOPAL CHURCH, ST. 
AUGUSTINE, FLA. 


MONEY VALUE OF VENTILATION IN 
WORKSHOPS. 

A PAPER on this subject was read by Mr. Toseph Cor- 
bett at a recent meeting of the Manchester Association of 
Engineers, and abstracted as follows in the London Archi- 
tect: The author maintained that in engineering work- 
shops each man should have at least 25 square feet of 
floor area and at least 400 cubic feet of space for comfort- 
able ventilation. ‘The quantity of fresh air required per 
man per hour was not less than 1,0co cubic feet, even in 
cold weather, and with inac'ive employment: from four 
to ten times that amount was required for laborious work 
in warm weather. In arranging for the ventilation of a 
workshop, people might take the simple course of making 
openings in the walls, windows or roof, the currents in 
and out of the building depending on the wind and on the 
rise of temperature. Such means, however, afforded only 
inadequate.and contradictory means of ventilation. With 
regard to cowls and whirligigs, which depended on the 
wind for their action, it might be said of them that they 
were most active when least wanted, and were least active 
when most wante~d ; indeed, he thought there were few 

mechanical appliammnces by which the public was more hum- 
bugged and mores completely sold than by the various 
wind whirligig ventilators which were successfully puffed 
and advertised by many persons. After describing, with 
the aid of diagrams, various methods of ventilation, Mr. 
Corbett said the best of all known means for inducing and 
Tegulaling the venti Lation of workshops were fans driven 
by power. In most wzorkshops the power could be given by 
shafting, or steam «ould be supplied toa little engine 
attached to the fan. In some cases it would, he considered, 
pay well to apply a g@— as-engine for the purpose, the power 
required being very small compared with the results at- 
‘aiuel, Thus, one caindicated horse-power would under 
lavorable conditions drive 12,000 cubic feet of air per 
minute, or 720,000 cubic feet per hour in and out of a 
Workshop, which was equal to the draught of about 200 
Parlor chimneys, and zfforded the minimum venuilati 


THE 


required for 720 workmen. Even in mild weather, when 
tenfold ventilation was required, it would serve 72 men. 
With such a power at hand there was no excuse for ill- 
ventilated workshops, for all the risks of back-draught and 
the irregularities and contrarieties of wind ventilation were 
overcome by the power fan, which would by the simple 
regulation of its speed give as much or as little air as was 
required. The fan should be fitted to the outlet, as it was 
difhcult to disperse its violent draught when used on the 
inlets; and as only one outlet was hest for each room, 
that was the one place for the fan. An outlet shaft would 
be required, as the fan could not advantageously discharge 
through a side opening, which might meet the pressure of 
strong wind at times. Sometimes, where dust had to be 
kept down, and had to be carried away from lathes, etc., 
it was convenient@p use the space under a boarded ground 
floor as the exhaust chamber leading to the fan, each 
lathe, etc., having an exhaust pipe through the floor, and 
one or more pipes being laid down from near the ceiling 
to carry off the gas fumes, etc. In concluding, Mr. Cor- 
bet said that by proper attention to health in the workshop 
any man now working in an uncomfortable and unhealthy 
shop might be made at least one per cent. abler, more 
active, and more efficient in his work. Taking an average 
workman to be worth £100 a year to his employer, that 
one per cent. meant £1 per year, or equal to £20 of capi- 
tal. <All that he had suggested would not cost £20 per 
man, in most shops not £5 per man. He hoped, there- 
fore, that both on the low ground of mere money value 
and on the high ground of duty to workpeople his paper 
would convince employers of the true econemy of health 
in workshops. 


AN ARCHITECTURAL COMPETITION IN 
ENGLAND. 


THE ideal competition, from the standpoint of the more 
graspiug promoters, is one so arranged that the amount of 
blackmail levied from the competitors for plans and par- 
ticulars, etc., would balance the expenditure on premiums. 
We have apparently an instance of an attempt to adopt 
this ingenious arrangement in a competition hailing from 
the island of ¢ripeds and feline monstrosities. 

The wide-awake directors of the Villiers Hotel Com- 
pany (Limited), Douglas, Isle of Man, are prepared to 
receive any number of designs, showing the laving out of 
their property, with an hotel, boarding-houses (plural), and 
lock-up shops (ditto). The would-be competitors’ must 


expend one guinea on lithographed plans of site, etc., with- 
out, so far as I can see, any hope of ever seeing it again, 
In consideration of the services of the profession, the 
directors offer premiums of £30, £15, and £5 respectively. 
The directors, doubtless, having heard of the rush for the 
great half-timbered compet tion, reasoned in this wise: 
‘According to ‘Cocker, £30 + £15 + £5 = £50 = total 
amount expended on premiums. If we can induce fifty 
impetuous voung architects to subscribe fifty guineas, by 
charging for particulars, the competition will not only be 
self-supporting, but prove a remunerative undertaking, 
yielding a profit equal to five per cent. per a very few 
weeks.’’ Behold their ingenuity! The competition pays 
its own way and a percentage into the bargain. 

Such a farce, happily, is impossible. Although the pos- 
sibility of attracting a Jarge number of competitors may 
lurk in the minds of the directors, they appear. in the ad- 
vertisement, to be most well-meaning towards architects. 
Therein they set forth the conditions they will observe, 
should there be only two or three competitors! ‘this is 
about the number that I trust they will receive. J sin- 
cerely hope that all who respect their calling will refrain 
from subscribing to this charitv for the benefit of the 
directors and shareholders of the Villiers Hote] Company 
(Limited). One might just as well pay the *‘ one-pound- 
one ”’ direct into the coffers of the company. 

Mark the grand extra inducement offered to competi- 
tors in this competition. ‘lhe directors will exhibit the 
successtul plans in their hotel during the coming season. 
As I have before observed, the next season in the Isle of 
Man is expected to be something almost too good. Hav- 
ing regard to this, it is a pity the folk there cannot offer 
us a more liberal scale of premiums. For, in addition to 
the work hinted at above, another scheme is required, 
showing the property laid out to suit the architect’s own 
views as to what would be the most successful financially. 
[t only remains to say that, in the advertisement of this 
new ‘plum,’ I do not find any definite promise as to the 
carrying out of work.—London Building News. 





THE commencement of the works for the Manchester 
Ship Canal has emphasized the necessity of providing a 
good system of sewerage for the city, as, at the present 
time, a good deal of offensive matter finds its way into the 
river and creates a nuisance. Parliamentary powers are 
asked to borrow £450,000 for this purpose; the scheme 
being to acquire 95 acres of land to precipitate the sewage. 
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NEW EXPLOSIVES. 


IN reviewing the recent additions to the explosive com- 
pounds placed upon the market, the Genre Crvt/ attributes 
much the greater progress to Swedish investigators, and 
says that chemists have abandoned the old mixtures, based 
upon nitro-glycerine, and adopted thrse long since enumer- 
ated by M. Berthelot in his work ‘‘ On the force of Explo- 
sive Materials.” 

Among the latest Swedish productions are: Romite, 
invented by Sjoberg. This is a fine yellowish powder, 
appearing like pounded fire-prick. It is composed of 
nitrate of ammonia, napthaline and paraffine mixed, chlor- 
ate of potassa and carbonate of ammonia, in variable pro- 
portions. It does not explode in free air, even in contact 
with flame ; is insensible to shocks, however violent, re- 
ceiving with impunity rifle- balls fired from a short distance. 
It is only exploded by a fulminate-of-mercury cap when 
confined in a closed space. Experiments in the mines at 
Christiania by a commission of engineers and artillery 
officers showed an efficacy nearly equal to that of dynamite 
and an action especially adapted to its use in quarries. 
Romite has been tried in fire-arms, where it gives greater 
initial velocity and less smoke than black powder, although 
the recoil appears to be more violent. For blasting, Romite 
is stated to be a rival of black powder, to which it is supe- 
rior in force, though not quite equal to dynamite. 

Bellite was patented at Stockholm in 1885 by M. Car. 
Lamm. and is composed of two solid elements—viz., a 
nitrate of either ammonia, potassa, soda or barytes, and a 
nitrate of some hydrocarbon, as bi-nitro-benzine, tri-nitro 
napthaline, etc. The two substances are reduced to powder 
and intimately mixed in a revolviug cylinder, steam-heated 
to a temperature of 10U° C. 

Between 50° and roo” the hydrocarbon melts and forms 
a coating about the particles of the other nitrate, When 
cold it is pressed into cartridges and becomes hard and 
solid. Bellite does not freeze; it disintegrates at go° C. 
and commences to evaporate at 200°. It burns witha 
sooty flame if suddenly heated, but the flame is extinguished 
it the external heat is withdrawn. It can be exploded 
either in an open or confined space by a fulminate-of-mer- 
cury cap, but not by shocks, flame, or a Bickford fase. 
The gaseous products of its explosion are carbonic oxide 


and watery vapor. 

M. Favier manufactures in Belgium an explosive anal- 
ogous to bellite, which is a mixture of mono-nitro-naptha- 
line and nitrate of ammonia, which forms a fine, greasy, 
hygroscopic powder, with a sweet taste and smell of 
almonds and a specific gravity of 0.95. It cannot be ex- 
ploded by shock or ignition. Two grammes of fulminate 
of mercury will explode it in the open air. but if the pow- 
der is compressed explosion will not be produced ina 4o- 
gramme cartridge with less than 14 grammes of fulminate, 
and the cartridge will not explode in free air at all, but 
only in a confined space. 


RECLAIMING LAND IN EGYPT. 


[Carre Correspondence of the London Standard.| 

I HAVE just returned from a visit to the Aboukir recla- 
mation works, which are now well advanced. As this 
scheme has always been regarded more or less as a test of 
the possibility of reclaiming salted land, too much import- 
ance can scarcely be attached to its success or failure. 
The concession, comprising about 30,000 acres, is the 
largest that has been made of late years, and if the result 
proves satisfactory similar concessions will probably quickly 
be given in other districts. The irrigation canals and 
drains are already completed over about 12,000 acres, all 
converging on a point on Aboukir Bay, where two power- 
ful Gwynne engines are discharging foul salt water into 
the sea at the rate of 240,000 tons every twelve hours, this 
water holding in solution 8,400 tons of solid salt. In the 
course of next week the machines will be kept working all 
the twenty four hours, when this amount will, of course, 
be doubled. ‘The same system will be applied next year 
to the remaining 18,000 acres, and it is hoped before long 
to offer the whole as a cultivable surface for the benefit of 
the town of Alexandria, which possesses scarcely any ara- 
ble land within a radius of ten miles. The experiment is 
being watched with the greatest interest, both by Alexan- 
drian speculators and by the authorities of the Depart- 
ments of Finance and Public Works. 


DULUTH’S WATER-SUPPLY. 


Dr. SHERWIN, in his annual report to the Board of 
Health of Duluth, recommends a general extension of the 
water-mains of the city so that the citizens may no longer 
be compelled to rely on wells and springs or the peripa- 
tetic water peddlers, which latter are alleged to get their 
supplies from very polluted sources. Healsorecommends 
that the intake of the water-works be moved to a point 
further down the lake. 

The Board has recommended the erection of a garbage 
crematory like the one in Chicago. 
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AMERICAN WATER-WORKS ASSOCIATION. 
(Continued from page 306.) 

THE convention held morning and afternoon sessions 
on the 18th and Igth inst., at which most of the expected 
papers were presented and many points suggested by them 
discussed. 

At the Wednesday morning session the Question Box 
was opened and the topics considered. Inthe evening the 
association accepted an invitation from the City Civil 
Engineers’ Club to attend their regular meeting, where 
papers were read by Mr. John Whitelaw and Mr. A. W. 
Madison, respectively Superintendent and Secretary of the 
Cleveland City Water-Works. 

The last session was devoted to committee work, election 
of officers, etc. Members were requested to prepare vol- 
unteer papers on ‘‘ Use of Liquid Fuel,” and ‘* Flushing 
of Street Mains,” and Messrs. Allen, Fanning, Gardner, 
Priddy, Harrison, and Gerecke promised to contribute 
papers on various subjects at the next meeting. The con- 
vention was then adjourned, to meet next year in Louis- 
ville, Ky. In the evening many of the members and their 
guests met at a banquet given by the association, and the 
following morning most of the delegates who remained 
were entertained by Mr. C. E. Burke by a carriage ride to 
the Lake Shore Foundry, the Cleveland Pumping Station, 
and other places of interest. 

The following members of the association arrived after 
the list in last week’s paper had been prepared : 

Ezra Clark, Hartford, Conn.; F. L. Fuller, Boston, 
Mass.; R. M. Gow, Medford, Mass.; R. Holme, Denver, 
Col.: H. E. Keeler, Chicago, IIl.; and E. H. Phipps, 
West Haven, Conn. 

During the convention the following members were 
elected : 

E. C. Cooke, C. E., Tiffin, O.; C. A. Judson, Superin- 
tendent Water-Works, Sandusky, O.; J. S. Walker, En- 
gineer Water-Works, Birmingham, Ala.; J. T. Lakin, 
Superintendent Water-Works, Rockford, IIl.; E. J. Snow, 
Constructor Water-Works, Brooklyn, N. Y.; F. W. 
Gerecke, Engineer Water-Works, Chicago, Ill.; J. A. 
Bond, Engineer Water. Works, Wilmington, Del.; S. W. 
Harris, Engineer Water-Works, Racine, O.; J. Young, 
Hydraulic Engineer, Geneseo, N. Y.; T. J. Neville, 
Water Register, Rocl.ester, N. Y.; R. C. B. Bement, 
Engineer and Manager of Water-Works, St. Paul, Minn.; 
F. W. Sheppard, Manager Water-Works, New York; A. 
R. Wadsworth, Superintendent Water-Works, Farming- 
ton, Conn.; J. W. Taylor, Superintendent Water-Works, 
New Castle, Pa.; W. T. Harris, Secretary and Treasurer, 
Jackson, Tenn.; G. H. Benzenberg, City Engineer, Mil- 
waukee, Wis.; P. Morley, Superintendent Water-Works, 
Liverpool, O., active members ; and W. Oliphant, Cold- 
Water Filtering Co., Jersey City, N. J.; J. B. Edson, 
New York City ; Rouse & Hills Co,, Cleveland, O.; Jew- 
ell Pure Water Co., Chicago, Ill.; Hall Electric Pump 
Co., Plainfield, N. J., and W.D.C. Richards, New York, 
associate members. 

We will give in this and succeeding issues abstracts of 
the papers read, with discussions on them. 





CLEVELAND, OHIO. WATER-WORKS.* 


I have been invited by the resident members of your 
Committee of Arrangements to prepare a brief description 
and history of the Cleveland Water-Works, and to read 
the same at this meeting. 

While I have been identified with these works two-thirds 
® of the period of their existence, and am therefore familiar 
with nearly every detail, I must confess that when called 
upon to write a description and give ahistorical sketch 
the task seems very much greater than when the subject 
was first suggested to me, and I make the attempt with 
‘no small degree of misgiving as to my ability to do the 
subject justice. 

The first definite action taken to procure a public water- 
supply for the city of Cleveland was the appointment of 
Mr. T. R. Scowden as Engineer, who, on the 28th of 
February and afterwards in June, 1853, reported plans 
and estimates. Of three plans submitted, the one locating 
the works west of the mouth of the river was adopted, the 
water from this point being less liable to contamination 
by the discharges from the river. The work of construc- 
tion was commenced in 1854 and lake water let into the 
mains for the first time on September 24, 1856. 

The reservoir had a storage capacity of 6 million gal- 
lons and was built on the top of an artificial bank raise 
22 fect above the street-level. The engine-house, boiler- 
rooms and stand-pipe tower rested on a foundation laid 
on a solid timber raft, that in turn was laid on quick-sand. 
The pumping machinery consisted of one pair of purely 
Cornish beam engines, exact duplicates. The steam- 
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cylinders are 70 inches diameter with a stroke of to feet. 
The double beam is 29 feet 10% inches between end cen- 
tres. Width across the tulcrum, 6 feet 8 inches. Weight 
of beam, with‘centre-shaft, is 4o tons. 

The arms of the beam are unequal, the longer end con- 
necting with the steam-cvlinder being 15 feet 11 inches; 
the end connected with pump-plunger is 13 feet 11 4% inches. 
The pump-plungers are 30 inches in diameter and have a 
stroke of 8 feet g inches, the displacement for each stroke 
being nearly 321 gallons. 

‘The maximum speed. pumping against a head of 166 
feet in the stand-pipe, was about 11% strokes or 100 feet 
per minute when running a single engine. 

The boilers are of the Cornish type, 6 feet in diameter 
and 30 feet long. The best duty these engines have ever 
shown is about 50 millions. Water was delivered to the 
reservoir through a 24-inch pumping-main about 2,200 
feet long. Krom the reservoir to the central part of the 
city water was brought by a 20-inch pipe, ‘lhis pipe fur- 
nished all the water used east of the rivBuntil 1866. 

The works as originally completed consisted of one pair 
of Cornish engines, having a daily capacity, when coupled 
together and run continuously at the greatest speed they 
cou'd attain when so coupled, of about 714 million gallons. 

The pipe system, including three miles of mains from 
16-inch to 24-inch, was only 13 miles, and one-half of the 
small pipe was 4-inch. 

The number of stop-gates was 130 and of fire-hydrants 


Water was taken from the lake at a point 300 feet from 
the shore and one mile west of the river and conveyed to 
the pumps through a brick aqueduct of oval form, 4x5 feet 
and about half a mile long. ‘lhe works when completed 
according to the original design of the engineer, cost 
$526,713. Mr. Scowden, in his final report to the Board 
of ‘Trustees, says: ‘‘The capacity of these works to de- 
liver water is greater than the originally estimated wants 
of the population the works were intended to supply, 
which was for 100,000. ‘They are, however, capable of 
supplying at least 200,000 jnhabitants with an abundance of 
water. By an enlargement of the main pump-barrel and 
plunger to each Cornish engine which was contemplated 
in the plans, the supply may be increased to almost an 
unlimited extent. No fear can be entertained that the 
present water-works in the next fifty years will fail to yield 
a superabundant supply of water.” In 1867, just eleven 
years after the completion of the original works, the 
average consumption of water per day was 1,908,000 
gallons. Four years later the consumption had doubled, 
and the rate of annual increase had reached 25 per cent. 
In 1870 the work of building the lake tunnel was com- 
menced ; the purpose of this was twofold—hrst, to secure a 
supply of water uncontaminated by the discharges from 
the river, which Was then, as now, the outlet of many 
main sewers, as well as being the channel for conveying to 
the lake the refuse from the many oil-refineries and 
slaughter-houses situated along its banks and tributaries. 
The second and equally important object was to secure an 
increased supply of water. It was found that during low 
stages of water in the lake that the quantity delivered to 
the pumps was not equal at times to the capacity of one 
engine, and the rapid rate of increase in demand admon- 
ished the board of the danger of a water famine in the 
near future unless the supply was increased. Chicago 
about this time had completed her first tunnel and investi- 
vations of the formation underlying the lake in front of us 
showed substantially the same kind of clay, and it was 
decided to adopt the plan so successfully carried out by 
our Western neighbor. Work was commenced in the 
latter part of August, 1869, and after battling with 
many difficulties a tunnel five feet in diameter 
and one and three-fourth miles Jong was completed 
and put inuse abuvut the 1st of March, 1874, at which 
time the daily average consumption had reached about 5 4 
million gallons with a maximum monthly use of 6,4, mil- 
lions. In July, 1874, just eighteen years after the original 
works were completed, a new pumping-engine of ten mil- 
lion gallons daily capacity was added to the plant that was 
to furnish all the water required for fifty years. Two 
years later another engine of the same size was added. 
Thus, in 1876, just twenty years from the date of the com- 
pletion of the first plant. the machinery required for making 
certain a supply of water in times of greatest demand was 
of a capacity ‘more than three times greater than was sup- 
posed to be ample for fifty years. 

The third new engine was added in 1882 and a fourth in 


1884, leaving the pumping capacity at this time, exclusive 


of the orivinal Cornish engine, forty millions, with two 
fifteen million Knowles engines now in process of erection. 
These will doubtless be ready for service by July next, 
when the total capacity will be seventy million gallons 
daily. 

Main pipes were, of course, necessary to take the water 
from these engines. For the supply of the east side of the 
river, one 16-inch, one 2u-inch, and two 30-inch mains are 
in use, with one 30-inch for the supply of that part of the 
city west of the river. In crossing the river three wrought- 
iron pipes are used, two ot them bcing 36 inches and one 
33 inches in diameter. They are all half an inch thick, 
double riveted, and are from 220 to 270 !eet in length and 
dip, by easy curves, about 25 feet below the water-line, 
trenches having been excavated in which to place them. 

In 1882 twenty acres of land were purchased and appro- 
pr:ated, on which to build a reservoir for the supply of the 
lower and average elevations of the older portions of the 
city, and a Jot on which to place buildings and machinery 
for elevating water to levelsthat could not be reached with 
ahead suitable for the northern and western part of the 
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city. At the same time anothertract of ten acres was per. 
chased, distant about 100 rods east of the city limits, o 
which to build a reservoir for a high-service system. The 
head of water in the low-service reservoir is 17u (ee 
that in the higher one being 325 feet above Lake Erie. >i 
a difference of 155 feet. The dividing line between th 
high and low service systems being fixed arbitrarily on th: 
120-foot contour line, giving a maximum head for th 
upper service of 205 feet, and a minimum head of twent, 
feet. The minimum head in the low service was max 
greater than in the upper one, for the reason that onjy, 
very limited area is embraced within the 305-foot contour 
line. 

‘The low-service. or what is designated Fairmount Re. 
ervoir (named from one of the streets passing it). consists 
of two distinct basins of unequal size, made to conform to 
the outline of the land. The capacity of the larger one is 
47 millions and the smaller one 33 million gallons. 

The high-service reservoir covers nearly ten acres, and 
has a storage capacity of about 38,000,000 gallons. Wate: 
is pumped to this reservoir from Fairmount Reservoir os 
the old Cornish engines that were removed from the lower 
pumping-station to a building erected for their recepticr 
at the lower reservoir. ‘The main leading to the upper 
reservoir is thirty inches in diameter and 13,000 feet lung. 
The total number of miles of pipe in the two systems oa 
the first day of January last was 2513, of which fifteen 
miles is in the high-service systems. We have about 5,00 
stop-gates in both systems, and 2,517 fire-hydrants. 

‘he number of service connections at this time is about 
25,000. We have in use 1,525 water meters and registers, 
and during last year the average quantity of water meas. 
ured per day was nearly 5,500,000 gallons. 

The total water pumped in 1887 reached a daily average 
of 22,250,000 gallons, while the average for the month of 
July was nearly 32,000,000. The minimum monthly aver. 
age was in April, when the quantity was only 17,700,00 
daily. 

On the 24th of March last a contract was awarded fa 
building an additional tunnel from the inlet crib to the 
lower pumping-station. ‘This tunnel will be 7 feet ir 
diameter and 9,200 feet long, and is calculated to deliver 
110,000,000 gallons per day with a head of 13% feet o 
the suction-pipes. In estimating the delivery, due ailox- 
ance was made for the inequalities of surface in the 
masonry as well as for the angles at the shafts. When 
this work is completed the daily delivering capacity of the 
two tunnels will be over 150,000,000 gallons. 

[A map showing the relative position and area of the 
high and low-service districts was exhibited. ] 


DISCUSSION OF PAPER ON CLEVELAND WATER-WORBS. 


In reply to various questions, Mr. Whitelaw stated that 
the present annual revenue from the. water-works is abou: 
#4c0,000 ; that the population of Cleveland has increase: 
from 17,500 in 1850 to 43,800 in 1860, g2,8v0 in 1570. 
160,100 in 1880, and, by police census, 214,0v00 in 13% 
The average daily consumption of water per capita is 
gallons. ‘The total cost of the water-works plant to cate 
iS $5,500,000. 

‘The tunnel into the lake is through clay similar to that 
encountered by the Chicago tunnel]. It is generally very 
hard and dry and traversed by fractures through which the 
water entering cut away the clay and brought quicksand 
into the tunnel. When this occurred a bulkhead was built 
across the heading and the tunnel was deflected aroxad 
the bad ground. Several such curves made the tuane 
pretty crooked. 

At other points soft clay was encountered and shields 
pushed by hydraulic rams were used in the heading ter 
about 130 feet. 

‘Che tunnel twice crossed old channels of the river, but 
experienced no difficulty from them. . 

‘he crib is pentagonal, about go feet across and 60 fee: 
deep, built of pine timber strongly braced. The floor ani 
sides were planked with oak and the lower 15 feet was 
calked. It was towed to place and loaded with stout: 
gates were then opened and it was sunk by the walter. 
immediately tive vessels, stationed one on each side, ¢ 
charged 1,009 tons more of stone into it, and this weigh’. 
together with the action of storms, caused 1t to settle 13 
feet in the clay. The crib is sunk in 38 feet of water anc 
is protected with rip rap. 

‘he water is admitted through free inlets 2%xé fett. 
and on one occasion, in very cold weather, when the lavish 
use of water, being wasted to prevent pipes from freezing. 
caused an unusual suction the openings were choked up 
for a number of hours by accumulated masses of snow and 
ice. 

Since then boilers and double steam pipes have been 
provided to thaw away such obstructions if necessary. 

No straining has ever been attempted, but atrial 15 (0 
be made of a system of vertical racks. 

When spring freshets occur while the lake 1s covered 
with ice, the river water is spread out to the crib, and o 
these rare occasions only, sewage matter is detected there. 

Last July the collection was commenced on four lines, 
east and west of the crib, of water taken from points 4 
feet below the surface and 5 feet above the bottom of the 
lake. is, 

Four stations were taken on each line, the first 72 mile 
from shore, and the rest at !4-nuie intervals. The water 
was collected on the stormiest days, sealed up 10 glass- 


stoppered bottles and analyzed, and comparisons made wl 


' samples taken from the surface and a depth of 75 feet ata 


point 15 miles out from shore. The ae dite 


found on the west line at the outer station, 
ence was appreciable near the shore. 








; daily consumption will occur during eight hours. 
/ whole system of pipeaze must be adjusted to this maxi- 
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Experiments were made last October on the use of oil 
for fuel for the boilers, and it was found that the cost of 
pumping 22,500,000 gallons of water with the use of coal 
was $64.22, and with oil $81.33 a difference of $17.11 in 
favor of coal, the oil costing 13f cents per gallon. ‘The 
water-work’s secretary, Mr. W. A. Madison, supple- 
mented the description with an explanation of the system 
by which the 25,000 accounts are kept and collected twice 
a year witha force of only five regular office employees. 
All the accounts are entered in two books which are 
posted daily. A machine, stamping consecutive numbers 
up to one million, numbers every bill, stub and ledger ac- 
count, and they are kept by this number only. 
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Suggestions as to Methods for an Approximate Determina- 
tion of the Yearly Rental Value of Five Hydrants, as 
Connected with any System of Water-Works.* 


THE popular notion among both engineers and laymen 
in relation to this subject seems to be, that the fair yearly 
rental value of a fire. hydrant as connected with a particular 
system of water-works, is an indeterminate quantity. The 
great range of prices which obtains in the various towns 
and cities of the country, varying as it does from §15 to 
$125, is probably the result of this popular belief. 

After considerable reflection, I am clearly of the’opinion 
that this popular conception is entirely inaccurate. This 
remark I regard as especially true in relation to all water- 
works plants which have been intelligently constructed 
with a due regard to the relative requirements for domes- 
tic and fire uses. 

Preliminary to the discussion of the proposed methods 
of determination, it may be premised, that this yearly 
rental value will vary with each plantand will also slightly 
vary with each series of years of greater or less length, 
dependent upon improvements and extensions made neces- 
sary by increased consumption of water and the growth of 
business interests to be supplied and protected. 

‘he principal elements which enter into the determina- 
tion of this question of values are as tollows : 

1. A knowledge of the relations which exist between the 
mmaximum amoent of water provided, under the plan of 
<onstruction, for tire purposes, and the maximum amount 
provided for all cther uses at the same moment, This de- 
termination of relations to be made not only as to the sup- 
Ply through the conduit, but also as to the distribution 
pipes through each street. 

2, A knowledge of the relative amount of power re- 
Guired to furnish the maximum amounts of water for fire 
purposes and domestic uses, in the case of a pumping 
sy stem, or of head in case of a gravity supply. 

3. A knowledge, in case a reservoir or stand-pipe is 
used, of the increase in capacity required, because of the 
fire protection. 

<4. A knowledge of the number, size and character of the 
fire-hydrants and their branches and thespecials and gates 
used in the fire provision. 

s. A knowledge of the annual cost of superintendence 
of and repaits of the fire hydrants. 

The intelligent water-works engineer, when called upon 
to desigu a water-works system, after having determined 
the source of supply, proceeds to inaugurate a careful in- 
quiry into the question of maximum zvolume of supply 
required. ‘This latter determination, in view of the almost 
phenomenal rapidity in growth of many American towns, 
is very largely problematical and its value will largely de- 
pend upon the experience, intellizence and sound judgment 
of the engineer; and whether the determination proves a 
correct one or not, it must be made. 

The usual method is by careful inquiry and examination 
of the location and its natural advantages for business ex- 
pansi on to arrive at a judgment of the probable eventual 
population and the character of the business enterprises to 
be most largely instrumental in the growth of the town in 
question. 

When the probable maximum population at the end of 
30 to 50 years is settled upon, it is further assumed that a 
domestic supply of from 60 to 100 gallons per capita per 
day is a fair and conservative provision, and the total 
daily supply is then for convenience stated in gallons per 
minute. 

It is also probably safe to assume that one-half of said 
The 


mum rate of domestic consumption. 
The mext subject of inquiry is the maximum quantity of 
water peer minute which must be supplied for tre protec- 


tion, anew under what head. 


To pr—operly settle this question, a familiar knowledge 


of the clmaracter, number and situation of the manufactur- 
WE_ and other industries in the town is required, as on 


these depend the number, volume and power ot fire-streams 
required for protection. 


flavingg settled upon the maximum number and character 


of the fire-streams fairly required at any one time in any 
special locality and the resulting number of gallons of 


water per minute which will thus be used, this number of 
gallons pe x minute added to the maximum number of gal- 


lons per mm inute required for domestic use during the eight 
es of s @ipposed greatest consumption, will constitute a 
air determination of the maximum number of gallons per 


minute wh ~ich must be suppl.ed through the conduit. A 


further det_ 
Population 
Various SQuuares and main avenues of the town. 


ermination must also be made of the prubable 
and resulting domestic consumption in the 
This 


_*Paper by J- Nelson Tubbs, Memb. Amer. Water-Works Associa- 
tion, read before the American Water-Works Association at Cleve- 
nd, O., April, 1888. 


‘ ee 
amount added to the required fire protection consumption |! 


as previously determined will also determine the size of 
the several distributing mains. 

The foregoing data being at hand, let the sum of the 
following items represent the increased cost of the plant, 
its maintenance and operation because of the provision for 
fire protection : 

(a) The excess in cost of conduit because of the necessity 
of seeking more distant sources of supply at greater eleva- 
tions to make the fire service effective. 

(6) The excess in cost of conduit, to include fire provi- 
sion, from the point where a collecting reservoir might be 
located if a domestic supply only was desired. 

(c) The excess in cost of the stand-pipe or reservoir 
because of the fire provision. 

(7) The excess in cost of the distribution in the town 
itself because of the fire provision. 

(e) The excess in cost of the specials used in the mains 
for hydrant branch connections over the same length of 
straight pipe, also including increased cost of setting and 
jointing same. 

(7) The whole cost of the hydrant branches and laying 
same. 

(g) The excess in cost of all gates and their setting in 
consequence of the increased size of the mains for the fire 
provision, 

(A) The cost of all fire-hydrants and their setting. 

(2) The cost of the annual repairs of the fire-hydrants 
capitalized at § per cent. 

(7) Two per cent. of the cost of the fire provision as 
determined by the summation of items (a) to (4) inclusive, 
to cover cost of care and manayement of the fire plant and 
said 2 per cent. capitalized at 5 per cent. 

(4) A sum, the accumulated interest of which, at 5 per 
per cent., will produce the cost of the fire provision in, say, 
35 years, thus providing for its renewal at the end of that 
period. 

(7) The excess in cost in case of a pumping plant should 
be included in the items (a) to (2) inclusive, and the yearly 
excess in cost of operation should be capitalized at 5 per 
cent. - 

The annual interest on the grosss3um of these several 
items, calculated at such a rate as capitalists are willing to 
receive for money loaned on good water. works securities 
in the particular locality in question, divided by the 
number of hydrants in use, may be said to approximately 
represent the yearly rental value of each of said hydrants. 

When thus determined for a system of water-works in- 
telligently designed, the yearly rental value of a fire 
hydrant will change very slightly, so long as the domestic 
consumption, including waste, does not exceed the amount 
contemplated by the original plan of construction. 

It is a fact, much to be regretted, however, that very 
many existing systems of water-supply have been designed 
by persons totally incompetent for such a duty, and many 
have been constructed on too small a pattern either be- 
cause of a lack of means or the stupidity of the local 
management. 

In such cases, the works when first constructed and be- 
fore the domestic consumption has become large, may and 
in most cases do furaish water for fire protection in suff- 
cient quantity and under a sufhctent head for all practical 
purposes, but as the domestic use, with its concomitant 
waste, increases, the volume and head for fire-streams 
diminishes vear by year, until the only value the system 
has for the Jatter purpose is the possible furnishing of in- 
sufficient quantities of water to steam fire-engines at con- 
venient points for use. 

In cases of this kind a yearly determination of values 
should be made and the methods modified to the tollowing 
extent: 

Instead of seeking to determine the ultimate domestic 
consumption. the actual rate of such consumption at the 
date of the examination may be used until such time as the 
domestic uses have absorbed so much of the volume and 
head of water as to render necessary the intervention of 
steam fire-engines and other appliances to supplement the 
volume, power, and effectiveness of the streams at the 
hydrants, when some other method of determination will 

have to be adopted, the water-works having then assumed 
a value for the extinguishment of fires but little in excess 
of the old street fire-cisterns or reservoirs. 

When the works have reached this condition, there 
should arise but little controversy in relation, to values, 
and a determined effort should be made for a reconstruc- 
tion of the system under the advice of an engineer of judg- 
ment and expertence. 

One other modification of conditions may possibly be 
encountered in the experience of the engineer, and that is 
where, for some cause, the element of sufficient Acad for 
effective modern tire-streams has been deliberately neg- 
lected, but where an adequate zvo/ume for that p'rpose has 
been provided at each hydrant. 

‘The writer can perceive no reason why the method of 
determination of the rental value hereinbefore indicated 
may not be applied in such a case. 

If inthe exercise of a wise discretion the engineer shall 
conclude that the mere furnishing of an abundant volume 
of water at each hydrant. leaving the head to be supple- 
mented by other appliances, shall prove of sufficient value 
to compensate for the increased cost of the works because 
thereof, there can certainly be no good reason acduced to 
prevent the application of the foregoing methods for de- 
termining values. 

In such a case we are justified in the assumption, that 
the supplementing of the head at the hydrant by other 
appliances, is cheaper than that of providing the head in 
the oriyginal plan of construction. 


The writer has had occasion to use the foregoing de- 
scribed methods of determination in the settlement of a 
controversy between a water works company and the citi- 
zens of a flourishing manufacturing village in the State of 
New York, in which the yearly rental paid for each fire- 
hydrant had previously been #50, but which by this method 
of determipation was reduced to $34.50. 

The determination was finally accepted by both parties 
as a satisfactory solution of the problem of hydrant rental 
values. 

This method had been applied and accepted in the 
granting of water-works franchises in other towns where 
the plans had been fully settled, also in the determination 
in my own city of the allowance which should be made to 
the water-works fund for public uses of water. 

‘The method thus briefly stated is respectfully submitted 
for the consideration and criticism of the members of the 
association. 

That the foregoing method may be more readily fol- 
lowed and understood, I append the following illus- 
tration of its application to an assumed gravity supply, 
the case heiny purely an ideal one: 

Assume a village situated on practically level ground, 
with seven streets, each 100 feet wide, running north and 
south, and designated respectively, commencing with the 
most westerly, as A, B,C, D, E, F, and G Streets. Also 
six Streets 100 feet wide running east and west, and desig- 
nated respectively, commencing with the most northerly, 
as First, Second, Third, Fourth, Fifth, and Sixth Streets. 
These divide the village into thirty squares, the sides of 
each being 500 feet long. 

It is further assumed that each square has, or will have, 
a population of 120, making a present or eventual total 
population of 3.600. 

It ig also assumed that at a distance of 5,000 feet noith 
of the north line of the village a minimum supply of water 
equal to 375 gallons per minute may be collected directly 
into a reservoir at an elevation of 200 teet above the level 
ot the town. Also that the same amount of water may be 
collected directly into a reservoir 125 feet high at a point 
2,500 feet north of the north line of the village, or midway 
between the town and the reservoir as at first assumed. 

Under these conditions what would be the fair yearly 
rental value of each two-way fire-hydrant ? 


DETERMINATION 


3,600 inhabitants requiring, including all uses, 
an QVCTAge: Of nc6 2usGaeeedataees Veco 100 gals. each per day. 
= 360.000 gallons per day,or at the rate of 
2co gal'ons per mirute, 

Estimate one-half of this used in eight hours, 
OF at the vate ot. csc 62856. Sod he cena x 
Estimate a provis'on of six fire-streams at 150 

gallons eac.:, equal to.. pine ee betes goo gallons per minute. 


375 gallons per minute. 


Making the maximum estimated require- 
WHE ce Tee se DONS Sees, ees 1 275 gallons per minute. 


The first assumed reservoir has an elevation of 200 feet 
plus the village, equal to a static pressure of 86.6 pounds 
per square inch. 

To deliver at the north line of the village (a distance 
from the reservoir of 5,000 feet) 1,275 gallons per minute 
through a 12-inch main, involves a friction loss of about 
IO pounds per square inch, which deducted from the 
pressure, 86.6 pounds, due to the head of the reservoir, 
leaves a working pressure at the hydrants at the intersec- 
tion of the conduit with First Street of 76.6 pounds per 
square inch. 

As the longest line of rubber 24-inch hose required to 
be used at this point (with 11¢-inch nozzle) need not 
exceed 300 feet, the friction loss in the hose would be 
about 29 pounds, which deducted from 76 pounds would 
leave an effective pressure at the nozzle of say 47 pounds, 
which would produce streams reaching about 120 feet hor- 
izontal ‘and a vertical height of go feet. 

Such streams would be regarded as sufficient for a town 
of the population assumed, and hence the size of the con- 
duit may be fixed at 12 inches diameter. 

‘The next questions to be determined are, whether a 
reservoir placed at an elevation of 125 feet would be high 
enough for domestic use in case the fire provision is aDan- 
doned, and if so, what should be the size of the conduit ? 

The second reservoir is assumed to be placed at an ele- 
vation of 125 feet plus the village datum, equal to a static 
pressure of 54 pounds per square inch. or 

The friction loss in a 6-inch pipe, 2,500 feet long, dis- 
charging at the rate of 375 gallons per minute, is about 14 
pounds, which, deducted trom 54 pounds due to the eleva- 
tion of the reservoir, would leave an effective pressure at 
First Street of 40 pounds. equal to g2 feet head. which 
would carry the water to the upper stories of all buildings, 
if provided with service-pipes of reasonable size, and the 
conduit for a domestic supply may, therefore, be fixed at 
six inches diameter. 

‘lhe excess in cost because of obtaining sufficient head 
for the fire service may be stated as follows and designated 
as item (a). 

2,500 lin. feet 12-inch pipe ™ 94 tons at $34 delivered. .$3,196 


2,500 lin. feet trench.ng for and laying 12-1uch pipe and 
backfilling, at 36 cents........ 0. - cece cece eecee eaee 


Amount of Item (a)....... 0... cee. cece eeeees $4,096 


The excess in cost because of increased size of the con- 
duit for the fire service from the second or lower reservoir 
tothe town may be stated as follows, and designated as 
item (6) : 

Difference in weight of 12-inch and 6-inch pipe. 2,500 
feet long = 57 tons at $34) | ww. wees. wee «$1,938 
D.fference in cost ot laying 12-inch and 6-1nch pipe, 


2,500 feet long @ 2,500 feet = Ecents... ... 200 


Amount of item (b) .... 6.2... cee ce eee eee $2,138 


-— 
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The next question to be considered is to what extent the 
size and cost of the reservoir is to be affected by the addi- | 
tion of the fire provision. | 

In the case assumed, the minimum flow of the collected 





- 


water is placed at 375 gallons per minute, while the aver- 
age requirement for the whole twenty-four hours is at the 
rate of 250 gallons per minute. It follows that for the 
domestic supply only, a very small and comparatively cheap 
reset voir may be designed and safely employed, say with a 
capacity of 100,000 gallons or less. 

The fire provision must, however, be provided from 
stored water, and the minimum amount thus stored must 
equal goo gallons per minute during the continuance of a 
fire. 

In a manufacturing town a sinyle fire may require fire- 
streams for a period of at least four hours, and it is not 
unusual that three such fires should occur within a period 
of twenty-four hours. This would require a storage as 
follows : goo gallons per minute for twelve hours or 720 
minutes equals 680,000, say 700,000 gallons, to which add 
100,000 gallons for domestic storage, and we reach the 
conclusion that we require a reservoir of a storage capacity 
of 800,000 gallons when we include the fire provision, as 
against one of 100,000 gallons for the domestic system 
alone. = 
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The determination of the difference in cost of the two Res z 
reservoirs is not difficult, and, therefore, for our present Ne Boe te y \ s 
purpose we will assume the amount of this difference in men | : i ie f 
cost and designate the same as item (c). LU i : i 
a 2 4 : 
Excess in cost of reservoir because of fire provision h * ae . } Z 
: R 


(MLOTIC) csi tte: wae e iden nits oer cacaee vee $3,500 


We will now proceed to the determination of the in- 
creased size and consequent cost of the pipe distribution 
because of the fire provision ; and to illustrate will take 
the case of the main in First Street, or the most northerly 
street in the village, and which is 3,700 feet long and inter- 
sects the condrit at ‘‘ D”’ Street. 

At the north-west corner of the village at the west end 
of First Street, and at a cistance of 1,850 feet from the 
intersection with the conduit at ‘‘ D” Street, it is required 
to furnish as follows: 


Six fire streamc, each discharging 150 


Weayeia 
WYNN b = —_ 
aaavua pr i 
g Fag mts ryery 


34 ‘'wOs9nNwisag S2SNs«adyw 40 NODDY IVHIOGNLIONOT 
Je 
ar 


ea7-fe. 






. tege ay Petreatio ? 


suvnm 
IBAVNDS 





bay 


SY¥O133F9 B'SYUIOANIS 





avad umor 





























gallor.s ptr minute............... .goo gallons per minute. \ N 
A do nestic supply to 30 > people = 30 ie N N 
gailons per minute..... bbe uees aces 30 gallons per minute. : SSS SS) HDs) IDAHO sy 
se 2 BN ( ing 
Total maximum requirement at é f 
that point...... 6. ........ee. 930 gallons per minute. Le 
> 
< TS 


The friction loss in a 10-inch pipe, 1,850 feet long, under 
theSe conditions is about 57% pounds, which will give prac- 
tically the same character of fire streams as at corner of 
‘*D” Street, where the 12-inch canduit first reaches the 
norta line of the town, especially so in case any less than 
six streams should be used at once. 

By a similar calculation we might determine the size of 
main required for each of the two systems. 

We will assume for the use of brevity that this has been 
done with the following results : 


Sizes of Mains Required for the System including the Fire 
Provision, 
First and‘‘ D”’ Streets........... ........ 10-inch diameter.. 
Sixth, A, and G Streets................ - 8-inch diameter. 


Second, Third, Fo uth, Fifth, and B, C, E, 
and F Streets........ ccc c cece ccc cuce 6-inch diameter. 


Sizes of Mains Required for the Domestic Supply Alone. 


Second, Fourth, Sixth, and ** D”’ Streets. .6 inch diameter. 
First, Third, Fifth, A, B, C, E, F, and G boss 
Streets....... ere ee vibe. as Waieiead.0 4.5 . 


On making the necessary combinations, we find that the 
distribution which provides a fire protection will require a 
weight of straight pipe 236 net tons in excess of the do- 
mestic system, aad about 6,000 pounds of special castings. 

A detailed calculation will also show that the laying, 
jointing. etc., of the first system will cost about $900 in : 
excess of the second. 

The following statement includes these several items. 
and indicates the excess in cost of the village distribution 
because of the fire provision, and may be designated as 


Item (@). 


NOS A MEW LMT Os 


St 







eamBsno> srumeby ae 
wee: 
°c: 


“MICAUBEBE BOvVaRS ASEM 






WOLINHLSAO BSNIBW 43O NOILDIS SSOND- 


(ee 
Lae VA 


| 











eee Oe 





YOU, 


OD 


“SBOLIBCA GNV SMIOAUZSBY NOlAVLIdIO3Nd 
yf” ; 









o> 





‘LOOWS ONV XOB ROBUY?D 





“SHNUYUOM IvsSOds510 aSnsau-asnon any 





ey 
oye 
‘< 
=) 


as i> 





Li Me, 
ee 
* 


¥ 
4ACwaA 
* 
a 


J 
MAKA 
dat said 


ht LG 
*“NOLAVOIZENVTD FOW MES 


r 
Lee 


H'Oeueean 
Vf 


a 


HIOAN BSE VU 


“~ 


Og 4ded 
— . _ 
a: a af 
Ate 6 





NOILORS 









aaa 


DONIMOHS 


WOADEFS Aavunr 


NY Od 
wRnwee 
| 
J 
"“Suoi93rg 


39 


Estimate. 


236 net tons straight pipe at $34...... 0 ......... 000, $8,024 
6,000 pounds specials (estimated) at 3 cents........... 180 


Excess tn cost of laying pipe ...........00. te niakies goo 
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Amount of Item CO) 8, 4! eas sett eeee 66 oe GQ, 104 


The assumption is made that the town in question will 
require fifty fire-hydrants, and Item (e) will represent the 
excess in cost of hydrant branch specials and cost of joint- 
ing, etc., over the same length of straight pipe. 
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Item (/) includes whole cost of hydrant branches and 


Estimate, | sy 
10,7¢0 pounds specials for hydrant branches, at 3 cents. .$371 , % 
Extra cost of settiag, jointing, etc., over straight pipe.. 100 | HG 

es Nay 
* J 5 SS 
AMOUGl i146 caeeseedet waited solid ndaheaee saws $4q2r rr SNE 
pe ea  aOAOAE i sain . Se - we 
Deduct. . V5 
4,000 pounds straight pipe saved, at 1.7 cents........... $e8 yi mat 
-— a SiG 
Amount of Item (e)......... ee eer Wee Sees ds $353 | 4 | Ne 
as i , ‘. Sie > ~ 
; 
‘, 
boy 


laying same. 


! 
| 
10 net tons straight pipe, at $34 aie Oe, Uaalete esa areas halen $340 | 
1,000 lineal feet trenching and laying, at 26 cents ...... 260 | 
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Amount of Item (f)....... 0 ......- 000. ewe ots: i SOOO 


: ‘ ; 

Item (g) embraces the increased cost‘of valves required | 

in consequence of the increase in the size of the distribu- | 
tion mains required for the fire provision. As these can 
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easily be exactly determined, I simply assume an amount 
for my purpose of illustration. 


Excess in cost of gates and setting, Item (g) 
Item (4) includes the cost of all fire-hydrants and 
setting. 


Estimate. 








50 two-way fire-bydrants, at $30...... ee ee $1,500 
§0 setting fire-hydrants, at $4........00- eee ceeeeeees 200 
Amount of Item (h)........ 2. sees ied aos oie $1.700 
Summation of Preceding Items Comprising Cost of Fire 
. Provision, 

Item (a)............ . Shite adt ale euteue sa eetaeae ecied $4,096 
ktem (b). caked ory Skka hans eee awe: wale ec ahs Meee 2,138 
TOM (6) oc ihe ite ake ebes se: oer eae ceer ee ews 3.500 
TOM OG) oindvice de viewed e005 ou eee iwewsaaed eee eae 9,104 
Tle @) ocak oie tee Oieeueteetan Camb ces, eee 353 
Wtemt(h) oh. co5cicseseediew, heeeed se oa ae dsatieseaees 600 
Dein (2) sons eeankwdes eens aha! wae eecetuheake eeae 500 
Dteim Bb) iscedeyertsn “Sree ke cesses Seas ee 1.700 

Cost of the fire provision............-6. 2 eeeee cee $21,991 
Item (i) is the capital-zation of the yearly cost of re- 

pairs of fire hydrants as follows, so hydrants at $3 

™ $150 5 COMES LL. , eee eee ee eee eee eects 3,000 
Item Gp is the capitalization of the yearly cost of care 

and manacement of tne fire plant, as tollows: The 

cost of plant = $21,991 X 2 per cent. = $439.82 + 

GCONIS. hee Vek ea ceaeseweusens id dee Sein tarewae ce 8,796 
Item (k) 1s a sum, the accumulated interest of which, 

when compounded at 4 per cent. will in 35 years 

amotnt to the cost of the fire provision plant and 

also repay the original sum at the end of the persod, 

as follows: 
Formula S = a x P. In which S = sum 

which will at end of 35 years at 4 per cent. produce 

(‘S+ P). 
P = or:git.al cost of fire plant. 
# = number of years in which plant is to be renewed. 

; I 
This formula becomes S = Pues ok X $21,991... 7,465 
Total investment required to construct, maintain, 
manage, and renew the fire provision.... = ...... $4t,252 


As water-works bonds can readily be sold at from 3% 
to 5 per cent., using the larger rate we have $41,252 X § 
per cent = $2,062 60 yearly interest on same, which must 
be paid from fire-hvdrant rental. 

#2,062.60 + 50 hydrants equals $41.25 per year as the 
rental value of each hydrint in the case assumed. 


DISCUSSION OF PAPER ON RENTAL VAI.UES OF FIRE- 
HYDRANTS. 


Q. Is provision made in this system for extension of the 
fire-service ? 

A. Yes; but occasional readjustment is required. 

Q. Is the storage capacity sufficient? I know of a sim- 
ilar sized village where a recent fire required 2,C00,000 
gallons of water. 

A. he case in the paper is an assumed one, and the 
matter is entirely one for the designer’s judgment. In 
Rochester we have 1,700 hydrants, for which we are paid 
about $soeach. For this and other public service we receive 
from the city an annual credit of $100,000. 

One member thought that consideration should be given 
in such estimates to the element of uncertainty of the 
amount of water required, and danger to pumps from sud- 
den demands for fire-service. 

Another member thought the best way out of the 
dilemma 1s to get a round sum per mile from the city, and 
then permit them to use as many hydrants as they wished 
to. 


SOUTHAMPTION SEWAGE - CLARIFICATION 
AND HOUSE-REFUSE DISPOSAL WORKS.*® 


THE author was instructed, by the Corporation of 
Southampton, to devise a scheme for the clarification of 
the sewage of a part of the borough, which was discharged 
into Southampton Water at the Town Quay, and also for 
the more efficient collection and disposal of the house 
refuse of the whole town. He accordingly proposed the 
adoption of Messrs. Manlove, Alliott, Fryer & Co.’s 
refuse-destructor, to serve the double purpose of destroy- 
ing the ash-bin contents and garbage and of disposing of 
the sewage-sludge deposited, in the process of clarifi- 
cation, in two existing reservoirs adapted for the pur- 
pose (Figs 1 and 2). Formerly the sewage of a 
district of the town, amounting to §00,000 gallons in 
twenty-four hours, from a population of about thirteen 
thousand, for the most part flowed by gravitation into 
these reservoirs, from whence it was discharged into the 
tideway at low water ; whilst a small portion, coming from 
a low-level sewer, passed through iron pipes A A, laid 
under the reservoirs, direct into the tideway (Fig. 1). The 
reservoirs act alternately, one being left still for the pre- 
cipitation of the sewage, whilst the other is being filled. 

In order to render the discharge of the effluent from the 
reservoirs independent of the tide, and to raise the low- 
level sewage into the reservoirs for treatment with the rest, 
two of Shone’s pneumatic ejectors were put down (Figs. 3 
and 4), one of 360 gallons capacity, B, placed below the 
invert of the low-level sewer, which serves for discharging 





* Paper read before the Institution of Civil Engineers by William 
Benjamin George Bennett, Assoc. Mem. Inst. C. E. The iliustra- 
ions are from drawings made by the author, 


the sludge as well as for raising the low-level sewage, and 
the other of 700 gallons capacity placed in the east 
reservoir at C (Figs. 1 and 2). In each reservoir there 
is a floating sewage inlet, D D, consisting of a pipe con- 
nected with the large ejector, and shackled to a buoy 
which makes the pipe rise and fall with the water level, 
keeping its mouth, which is covered with a perforated 
plate, a few inches below the surface of the effluent, to 
prevent the passage of any floating matter (Figs. 3 and 4). 
Directly the clarification by precipitation has been effected 
to a certain depth, a valve is opened, admitting the efflu- 
ent into the ejector C, whence it is at once discharged into 
the tideway. A supplementary sewage outlet is also pro- 
vided in each reservoir for discharging the effluent by 
gravitation when the tide is low enough. When the whole 
of the effluent has been thus drawn off, the buoy, resting 
now upon the floor of the reservoir, keeps the mouth of 
the inlet sufficiently high to prevent the admission of any 
sludge ; and the sludge is then admitted into the ejector B 
by opening a valve, and is transmitted by pneumatic force 
through a line of 4-inch cast-iron pipes, nearly a mile in 
length, to the destructor erected on the Chapel Wharf 
(Figs. 1 and 2). : 

The sludge is discharged into a cell, E, from whence 
it is drawn as required through a valve-pipe, and, after 
mixture with road-sweepings in an incorporator, F, driven 
bv a small steam-engine, is turned out as a good, dry port- 
able manure, which has all been readily bought up by 
agriculturists, since the commencement of the works, at 2s. 
6d. per load delivered at the works. On an average, 
seventy cart-loads of ash-bin contents are daily col- 
lected and destroyed, a small portion only being 
occasionally sold; and twenty-five tons of refuse, 
when burnt, generate sufficient steam for the 
carrying on of the works for one day, being about a fourth 
of the refuse collected in the borcugh, including the road- 
sweepings which are never burnt. In wet weather. the 
road-sweepings are stored and dried; and the fine ashes 
from the destructor are incorporated with the sludge in 
their place. 

The refuse destructor has six cellsor furnaces, each cap- 
able of burning 8 to 9 tons of garbage per day (Figs. 1, 2 
and 5). The products of combustion pass through a 30- 
horse power multitubular steel boiler, in the main flue, to 
the furnace-shaft. There is also a bye-pass in which a 
smaller boiler is placed, to enable the works to be con- 
tinued during cleaning aad repairs. No obnoxious fumes 
from the combustion have been perceived. The steam 
generated in the boiler is employed for driving the engines 
G, of 31.5 indicated horse-power, which compress air into 
two large receivers H H, whence it passes in a 5-inch 
main to the Town Quay, where it is automatically 
supplied to the ejectors when required for working 


_ them; and it also reserves for driving the precipitated 


sludge through the main to the destructor, before referred 
to, being led from the receiver by a pipe to the head of 
the main at the Town Quay. 

All obnoxious matters are collected throughout the 
borough in specially constructed, covered, iron tumbler- 
carts, which go up the inclined roadway approach to the 
destructor, and discharge their contents direct into the 
cells. The road-sweepings are discharged into a hopper 
over the incorporator, and, after passing over a rocking 
screen, are mixed with the sludge as required. 

‘lhe residue from the continuous day and night combus- 
tion consists of about twenty per cent. of good hard clink- 
ers and sharp fine ashes; the clinkers are used for the 
foundation of roadways and the manufacture of paving- 
slabs ; the fine ashes are employed for mortar, as well as in 
the preparation of sludge for manure. Porous carbon is 
used for precipitating the sludge; it is mixed, with on2 
pound of sulphuric acid per hundred weight and clean 
water, into a stiff paste, and led through a shoot, I, intoa 
box, J, with perforated sides, placed in the sewer, Fig. 6. 
The sewage flowing past washes the carbon gradually out 
of the box, and is thoroughly mixed with the carbon by the 
time it discharges into the reservoirs at a manhole 150 feet 
off. A small stream of water falling down on the carbon 
prevents its consolidating. The box is filled three times 
in twenty-four hours ; and this method of dosing the sew- 
age has proved quite efficient and satisfactory. 

A pressure of air of 40 pounds on the square inch is 
required for working the sludge-ejector and 10 pounds for 
the effluent-ejector. Eight tons of sludge are dealt with 
per day; and arrangements were provided for burning the 
sludge. The sludge was dischargec into a tank on the 


| 





floor of the destructor, and drawn out through ports in the 
front opposite the feed-openings of the cells, where its 
moisture was absorbed by the ash-bin contents, backed up 
against the ports with this object; and the mixture was 
then raked into the fires (Fig. 5). Large quantities of 
sludge have thus been destroyed ; but the process has been 
discontinued owing to the ready sale of the sludge when 
prepared for manure. 

Working expenses and number of men employed upon 
the Southampton Sewage-Clarification Works: 

Cost per day. 


Labor— 


One laborer attending at the precipitating reser- £ 5. d. 


voirs, and mixing carbon with the sludge...... o 3 6 
Two ditto ditto mixing manure in the :ncorpora- 
LOM, 98% Os -C8CN Ss os cos ea cheated sis. Ga kas ° 7 0 
One engine-driver... ..s05 ssh csatese ceca csee cee ° 5 Oo 
Materials— 


Carbon, tos. 5d.; sulphuric acid, 3¢.; carriage, 2d. 0 10 10 
4t 5 4 
The annual cost per head of the population (13,000) 
served by the sewage-clarification works 1s..... ° 
By receipts from sale of manure for the year..... 402 
AVGCTAZE Per GkYy ..002see5 co See ed eae Sd I 
On account of the returns from the sale of manure 


the s:wage-clarification makes but a trifling 
difference in the s wage rate. 


HOUSE-REFUSE DISPOSAL WORKS. 


The annual cost per head of the collcction and 
disposal ot the house refuse, wh.ch relates to 
the whole borough of 63,000 inhab tants, and 
would have to be prrformed irrespective of the 
sewage-clarification, 13 .... 22.0 ccc cece eee ewes ° Oo 


bh 
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THE PLANT OF THE BOSTON HEATING COM. 
PANY. 
No. I. 

AS MOST of our readers are aware, pipes for the circula- 
tion of superheated water for heating and power purposes 
have recently been laid in a portion of the city of Boston, 
and believing that this use of hot water by such novel 
methods and on so large a scale cannot fail to be of interest, 
we give the following illustrated description taken from a 
paper read by Mr. A. V. Abbot, Chief Engineer of the 
National Superheated Water Co. of New York, before the 
Boston Society of Civil Engineers, November 16, 1887. 

We are also indebted to Mr. Abbot for the electrotypes 
of the accompanying illustrations, of which one _ here- 
with given is a general view of the arrangement and appli- 
cation of the system, and the other is a map of the districy 
in which pipes have been laid. 

The object of a heating system is to distribute heat 
from place to place ; and whatever means are used to carry 
heat from point to point are simply auxiliary, the atstriéu- 
tion being the end to be accompiished. 

Before proceeding further we must establish some stand- 
ard by means of which heat can be measured. The unit 
that is adopted in this country is the quantity necessary to 
raise a pound of water one degree. With it we can ex- 
press quantities in the terms of that measure—for example, 
1,000 units of heat 1s the quantity necessary either to raise 
one pound of water 1,000° or 1,000 pounds of water one 
degree. 

To carry any substance from one point to another we 
wish to select for our means of transportation that arrange- 
ment which will enable us to convey the greatest amount 
for the least expenditure. Take the following example: 

If a range is to be maintained at a temperature of 250°, 
it is proposed to supply water at 4oo*. Suppose there is 
introduced into the range a cubic foot of water at 400°, 
the weight of the cubic foot of water is 53.63 pounds. If 
the temperature of the range is to be kept at 350° the 
water can only be allowed to fall to 350°. ‘The fall in 
temperature. is therefore 50°. The whole quantity of heat 
liberated by the fal! of the temperature of the water is 
53.63x50x1I.0174,* or 2,728 heat-units. : 

The vehicle which is most commonly used instead of 
water for the transportation of heat is steam, Supposing 
instead of admitting to the vessel a cubic foot of water, 
we admit therein a cubic foot of steam at the same cet 
perature of 400°, Now if that steam falls from qov° to 
350°, a portion of the steam is condensed and the latent 
heat liberated. A cubic foot of steam at 400° weighs 
0.547 pounds, and at 350° it weighs 0.3056 pounds; the 
difference between the two is 0.24 pounds. The laten; 
heat of evaporation of steam at 400° is about 830 units 
per pound; therefure by multiplying 830 by 0.24 we 
obtain a product of 199.2 as the number of heat-units 
set free by the fall in temperature of a cubic foot of 
steam {rom 400° to 350°. It has been seen that the cubic 
foot of water will deliver 2,728 units of heat, while the 


TA 
* The additional .o174 1s due toa very slight increase in the spec- 
ific heat of water as the temperature rises. 
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cubic foot of steam yields 199. The ratio of these two 
quantities is 13.7 to 1. Hence it is obvious that 13.7 cubic 
feet of steam must be circulated to do the same amount of 
heating as may be accomplished by one cubic foot of 
water. Just as soon as the steam has fallen to the tem- 
perature at which it is required to maintain the range, the 
steam must then be exhausted to give place to a new 
supply. 

It is true that steam, being a light, aeriform fluid, will 
flow through pipes much more easily than water will. By 
the well-known laws of hydraulics the relative velocities 
at which fluids travel through pipes vary inversely as the 
square roots of the densities. The square roots of the 
densities of steam and water are as 1 to 9.87. Conse- 
quently, under the same conditions, with the same length 
of pipes, the same resistances in the pipe, and the same 
pressure on the circulating medium, 9.87 cubic feet of 
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—EXPLANATION 
Service f 1 pes 
Return Pipe ~ 


| steam would flow to one cubic foot of water. But for equal 


volumes the water is to the steam, as far as heat carrying 
power is concerned, as 13.57 to I, whereas the relative 
volumes which would be transmitted through a pipe under 
the same conditions are as I to 9.87. The expense of de- 
livering to a distant point any fluid depends simply 
upon the amount of mechanical work necessary to 
overcome the resistance of the pipe. The relative 
velocities at which water and steam will flow under the 
same conditions are as I to 9.87; but the relative volumes 
necessary to deliver the same quantity of heat are as I to 
13.7; hence the current of steam must must have a 
velocity 1.35 times greater than would be given it by 
the pressure necessary for the water-current. Remember 
that the velocity of transmission through a pipe is nota 
question of weight, but a question of volume. A 4-inch 
pipe will, at the same velocity, carry no more cubic feet 







CENTRAL STATION HEATING SYSTEM 


NATIONAL SUPERHEATED WATER CO. 











of mercury than it will of hydrogen gas, although the 
density of the mercury is several thousand times that of 
the hydrogen. It will carry more pounds of mercury, but 
no more cubic feet. So to deliver equal quantities of heat 
there must be in the case of steam a velocity of 13.7 times 
that of the water. The mechanical work, which is the 


measure of the expense of transportation of a fluid, 
varies as the cube of the velocity at which the fluid 
flows. We have seen that, under similar circumstances, if 
the velocity of the water-current is 1, the velocity of tte 
steam-current, to transport an equal amount of heat. must 
be 1.35 times as great as would be given by the amount of 
mechanical work that would be sufficient to give the 
required velocity to the water. Cubing, it 1s obvious that 
the relative expense of transporting equal quantities of 
heat, by steam or water, will be about as 1 to 2%. 

It is usually assumed that a current of steam flowing 
through a pipe is maintained by the expansive force of 
the steam itself. Precisely; but this expansive force in 
the steam is only attained by a fall in pressure and tem- 
perature, and, consequently, by a corresponding amount 
of condensation. Returning to our former example, if, 
at the end of a long pipe, it is wished to deliver steam at 
400°, corresponding to a pressure of 250 pounds to the 
square inch, it would be necessary at the central Station 
to put upon the boilers a sufficient pressure in addition to 
that at which it is expected to deliver steam to Overcome 
the inevitable friction of the pipe between the boilers and 
the place where the steam is to be delivered. In along 
line this friction is of considerable amount, so thet in 
order to accomplish the necessary delivery of steam the 
boilers would be called upon to bear a burden equal to 
the amount of radiation of the line plus the amount of 
frictional resistance offered to the steam-current. The 
frictional resistance may, of course, be reduced to a mini- 
mum by the use in the line of pipes of very large diameter. 
This has frequently been done with the inevitable result 
of very largely enhancing the cost of the plant and in- 
creasing the difficulties both of construction and of main- 
tenance. Inthe case of the water plant, it is only neces- 
Sary to subject the boilers to the pressure requisite to give 
the temperature at which it is wished to deliver the water 
plus the much smaller amount of radiation which takes 
place from a pipe of less diameter than that employed in 
the steam plant, the frictional resistance of the pipe 
being entirely overcome by means of a forced circulation 
obtained by pumps. The boilers, which perhaps are 
the most difficult part of the system, are much more easily 
constructed and maintained. Thus, by means of the use 
of an incompressible fluid like water, and the employment 
ola pump to produce circulation, a much higher initial 
pressure can be placed upon the pipe line to overcome the 
frictional resistances of the pipe. This enables us to 
employ a very much smaller pipe than is customary to use 
in steam plants, and largely decreases the expense of the 
System andthe difficulties of construction and maintenance. 


(To BE CONTINUED.) 
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DOMESTIC ENGINEERING, ETC., IN THE CEN- 
TRAL TRUST COMPANY’S BUILDING, 
NEW YORK CITY. 


No. I. 
TANK SYSTEM. 


IN the recently completed building of the Central Trust 
‘Co., of New York, there are a number of interesting 
features in the plumbing, the most prominent of which it 
is proposed to describe in successive articles. 

The architect was Mr. Charles W. Clinton ; the master 
plumber was Mr. John Toumey. 

The water-supply of this building is under three divis- 
ions—viz., for the steam-engines, for domestic purposes, 
and for the elevators. 
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A 3-inch connection with the street-mains is branched 
to supply storage-tanks for each of the three systems. 
The engine tank is an open one, situated in the basement, 
and presents no features of especial interest. The other 
two tanks are in the upper story, and are illustrated by the 
accompanying sketches. 

The pressure tank for elevator service, which was con- 
structed by Otis Bros and Co. (Figs. 1 and 2), is 
a boiler-shaped cylinder, six feet in diameter and fourteen 
feet long, and was built in position of iron %-inch plates, 
and is designed for a working pressure of eighty pounds 
per square inch. It is connected with 6-inch feed-pipe A 
and the 5-inch pipes B and C, which respectively supply 
the regular and the emergency cylinders. 

The pipe D opens freely into the boiler, and carries at 
the opposite end a valve chamber, F, in which a rubber 
ball, E, rests loosely on the valve-seat, and is forced down 
tight upon it by the pressure in the tank. Whenever the 
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volume of confined air becomes too great, a rod is inserted | mains in street to supply stores, residences, etc.? If not, 


through P, and, pushing up the ball, allows its escape. 
Inside the tank a float, H, is attached tothe lever I, which 
is fixed at J to the shaft of pulley K, around whose face a 
steel wire, L, is wrapped, and thence led to the mechanism 
of gauge, M, whose index gives the height of water in the 
tak, whichis also transmitted by electricity, over the wires 
O O to anannunciator in the engine-room. A _ direct 
column gauge, Q, is also attached to other end of the tank 
(see Fig. 2). 

Figure 3 shows the tank for domestic supply. It 
is about six feet high and eight feet square, and was 
built, in its present position, of '¢-inch iron plates. N is 
the 214-inch feed-pipe, A the 3-inch fire-supply, and B and 
C are 2%-inchsupplies for the upper and lower parts of the 
building. D is a supply to janitor’s rooms, branched with 
pipe E to water-closet. G and F are relief pipes from 
house and fire supply respectively, and simply open into 
the top of the tank, B is for house supply and C is for 
emptying tank. I is a large copper float, which rises and 
falls on guide-rods J J, and, by the steel wire K K, 
operates the gauge needle in the engine-room and indi- 
cates the height of water in the tank. The tank is set in 
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Centval Srust Vourlang 
New York 


a safeof #;-inchiron. There are two of these, one to 
indicate the level of water in the tank, and one to control 
the pump. 

L is a well and M its trap-door, giving access from the 
roof to the interior of the tank. The tank is supported on 
rolled-iron beams. After the construction of this tank 
it was found inadequate, and another was built on the 


roof to supplement it. 
(lo BB CONTINUED.) 





Correspondence. 


STEAM AND HOT WATER HEATING PLANTS 
: FOR CITIFS. 
CHESTER, Pa., April 21, 1888. 


Sir: Would you please inform me if you have ever 
shown in your paper a diagram of a steam-plant such as 
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are now being constructed in different cities by tapping | 
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would you inform me your best method for constructing 
one? Our city is considering the question of laying a 
plant (or rather our electric light company is), and I would 
be pleased to receive your valued idea in your next issue. 
Yours respectfully, SAMUEL C, TURNER. 

[In Vol. VII. we published an illustrated account of the 
New York Steam Company’s plant of this city, and on 
April 7 commenced an illustrated description of their 
latest and most complete steam-station. We shall 
describe in this and succeeding issues the hot-water plant. 
now in use in Boston and constructed by the Boston 
Heating Company. ] 
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SIZE OF TRAP-VENT PIPE. 


CORNING, N. Y., March 30, 1888. 
SiR: Please inform me early, through your journal or 
otherwise, what size pipe you would recommend to venti- 
late a trap made of 14-inch pipe; or, in other words, 
about how much smaller can the ventilating-pipe be than 
the trap pipe to prevent its syphoning ? 


Very respectfully yours, C, E. CorBInN. 


[The size depends on the distance the vent-pipe has 
to go to reach air. We should advise using 1&-inch 


pipe. ] ee 
AMOUNT OF COAL REQUIRED TO HEAT 
WATER FROM 40° TO 200°. 


Tocus, ME., April 12, 1888. 


Sir: Will you kindly inform me how many pounds of 
coal would be required to heat water from 40° up to 190° 
or 200°? 

Boilers are evaporating eight pounds of water to one 
pound of coal, and the desire is to apply steam, at forty 
pounds pressure, to heating water, passing it through a 
brass coil in a hot-water boiler, the water of condensation 
being saved. 

The amount to be heated to 190° or 200° is about 300 
gallons per hour (average), or 7,200 gallons in twenty- 
four hours, and the question is, How much will it cost per 
gallon to heat it ? 

An answer at your early convenience will much oblige. 

Yours, very truly, ENGINEER. 


[To warm one pound of water from 40° to 200° Fah, 
will require 160 heat-units, and, as 300 gallons of water at 
40° Fah. weigh very nearly 2,500 pounds, it is evident 
that it will require 400,000 heat-units per hour to be taken 
in form of steam from the boilers. This is the equivalent 
of 440 pounds weight of steam per hour at 40 pounds press- 
ure condensed to water at the same temperature, and i 
cooled to the atmospheric pressure and temperature will 
require about 410 pounds weight. Then, if you get 8 
pounds weight of steam per pound of coal, it is plain it 
will cost you the value of 55 pounds per hour to warm the 
water (300 gallons); or, in other words, 5% gallons o 
water can be warmed by 1 pound of coal in the case you 
cite. ] 


CAUSE .OF CORROSION IN HOT-WATER RE- 
TURN-PIPE. 
IsLE OF WIGHT, ENGLAND, March 6, 1888. 


Str: If not troubling you too much, perhaps you could 
enlighten me through the columns of your valuable jour- 
nal as to the following: On taking out a piece of pipe in 
a return (or circulating-pipe) I found the waterway almost 
completely stopped with iron rust, which led me to recom- 
mend the pulling out of the whole system of piping, and, 
on pulling it out, I found the whole of the return (circu- 
ting-pipe) corroded. but the flow (hot water) comparatively 
clear. What 1 want to know (putting aside the system, 
which is one I should not recommend) is, why should one 
pipe be so much more corroded than the other? I have 
sent you rough sketch of piping and system to show con- 
nections to water-back, which was until recently connected 
as shown in Fig. 2. Yours respectfully, PLUMBER. 


[You do not give us sufficient data to enable us to form 
a definite opinion. If the tanx is of iron, we can readily 
see how the scales, sediment, etc., would settle into the 
return-pipe and stop it, as your sketch shows it coming 
out of the bottom of the tank.] 


Gas and Electricity. 


THuminating Power of Gas in New York City. 
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HEIGHT OF CHIMNEY TO RATE 

OF COMBUSTION. 

THE height of a chimney depends a good deal upon the 
surrounding conditions. When there are no obstructions, 
like very high buildings or hillsides, Professor Thurston’s 
approximate rule is very convenient. It is to add one to 
the pounds of coal burned per square foot of grate per 
hour, divide this by two and square the quotient. The 
result is the height of the chimnery in feet. If the rate 
of coal consumption is fifteen pounds per square foot of 
grate per hour, then the height would be 


(8X2)? = 64 feet. 
2 


From this it will be seen that the rate of combustion 
varies very nearly as the square root of the height of the 
chimney. 

To find the diameter of a round stack equal in area to 
the fluesin the boiler, /Vood and Jron gives this rule: 
Multiply the diameter of one flue, supposing they are all 
of the same size, by the square root of the number of 
flues, and the product will be the required diameter of the 
equivalent round stack. 


RATIO OF 


PUBLIC LIGHTING OF NEW YORK. 


THe report for 1887 of S. McCormick, Superintendent 
of Lamps and Gas inthe City of New York, shows that 
during the year 1,017 new gas-lamps have been lit and 
151 electric lights, the average number of lights of both 
kinds during the year being 25,471. Nearly 102 miles of 
gas-mains were laid, of which two-thirds were laid by the 
Standard Gas Co. Altogether 1,119 miles of gas-mains 
are in use, of which 1,023 are on Manhattan Island. The 
Equitable Gas-Light Co. pays the city twenty cents per 
foot for every foot of main it lays, which since 1883 has 
amounted to $97,852.40. No other company pays any- 
thing. 

Fourteen miles of new streets were lit, making an aggre- 
gate lengthof 478 miles of lighted streets. To this must be 
added 1& miles of piers and nearly 13¢ miles of bridges, 
with 62 acres of parks and 23/ acres of market; 3424 
miles of streets are lit by electricity, and the total mileage 
lit, and under contract to be lit, by electricity is 673. 

The contract prices for street lighting per annum, in- 
cluding gas, lighting and extinguishing, vary from $12 to 
$29 per lamp, and for electric lighting per light per night 
from 19.9 to 60 cents. (Gas of 18 and 28 candle-power 
has been contracted for at $1.25 per 1,000 cubic feet. 

The average pressures per quarter have varied from 3.07 
inches of water to 0.93 inches. 





ENGINEERS’ CLUB OF KANSAS CITY. 


A REGULAR meeting was held in the club room April 
16. The president reported in brief what action had been 
taken by the delegates at Washington respecting the Cullom 
bill, stating that there would be no difhculty in its passage 
_ by the Senate, while in the House, though there was not 
the same unity of feeling, no great opposition was looked 
oF een of Mr. George C. Stealy was accepted. 

The discussion of Professor Waddell’s pamphlet, began 
in the last regular meeting. was then continued as follows : 
A paper was read by Mr. W. H. Breithaupt ; the secretary 
read contributions from Professor De Volsen Wood, Messrs. 
Samuel G. Artingstall and Edwin Thatcher, Professor P. 
C. Ricketts and Mr. W. L. Cowles. These were dis- 
cussed by Messrs. Goldwark, Wynne and Breithaupt, and 
replied to by Professor Waddell. 

Mr. Chanute then presented the following resolutions, 
which were adopted by the club: 

‘* First, —That a committee of three be appointed by the 
president to prepare and submit to this club a form of 
memorial to the Legislature of this State, together with a 
draft of a law inaugurating a proper inspection of bridges, 
and that for this purpose the committee may consult with 
public.spirited ccunsel. 

'* Second.—That the secretary be instructed to notify 
ether engineering societies and clubs throughout this 
country of the action taken by the club, and to solicit 
their co-operation in this movement. 

‘“* Third.—That in case of the appointment of similar 
committees by other clubs, the committee of this club be 


instructed to confer and co-operate with them in drafting ' 


the project for the proposed law, and in drawing up gen- 
eral specifications and rules to guide the State inspector. 

Mr. Chanute mentioned the following means as pro- 
posed for effecting the desired reform: (1) The employment 
of expert eo (2) The use of legal standards of 
strength, as Was once recommended by the American So- 
ciety of Civil Engineers ; (3) The formation of a pool of re- 
sponsible bridge builders as outlined in Prof. Waddell’s 
pamphlet ; (4) State inspection, as now in use in Massa- 
chusetts and New York. The latter was generally con- 
sidered the most feasible. 


Mr. Wynne thought expense in the latter case might be 
avoided by inspecting the existing bridges as opportunity 
occurs, keeping on hand a force si:nply sufficient to report 
on new work. 

On vote of the club the above resolutions were adopted, 
amended by the substitution of ‘‘ Executive Committee ” 
for the word ‘* Club” in the first clause. 

The chair appointed as members of the committe pro- 
posed Messrs. Chanute, Waddell, and Breithaupt. 

Adjeurned. 





ENGINEERS’ CLUB OF PHILADELPHIA. 


THE regular meeting was held April 7, Vice-President 
John T. Boyd in the chair, Howard Murphy, Secretary ; 
thirty-nine members and one visitor present. 

The Secretary presented, for Mr. Frederic H. Robinson, 
a description of the electric street-railway at Wilmington, 
Del. 

Mr. William I1. Robinson presented an_ illustrated 
paper upon ‘‘ Rope or Cable as a Transmitter of Power.”’ 

The Secretary presented, for Mr. C. A. Preston, a de- 
scription of the effect of gases, etc., from stacks upon 
iron, illustrated by a drawing of the Charles Street Bridge 
over the N.C. Railway tracks at Union Station, Balti- 
more, Md., and by a very complete and interesting set of 
specimens of iron from the bridge. 

Mr. Herbert Bamber presented notes upon two experi- 
ments with cement mortar. 

Mr. Howard Murphy presented a diagram showing the 
results of Watertown Arsenal tests of the crushing strength 
of Potomac red sandstone and other building stones, 
bricks and brick masonry. The diagram shows the 








following : 
No Crushing Strength tn 
of ‘pounds per square inch, 
Tests MATERIAL. 
From To 
6 |I.ee, Mass., marble....... ....... 0. 20,504 22,900 
10 6{Potomac red sandstone ........e0e00. 16,625 22,102 
2 |Conshohocken, Pa., limestone ....... 14,090 16.340 
2 {Hummelstown, Pa, sandstone... ... 12,810 13,610 
6 |Montyomerv Co., Pa., blue marble... 9.590 13,700 
3 |Philadelphia pressed bricks......... 7,210 9,050 
4 'Indiana lmestone......cc...c. eens oe 7,190 10 620 
rr |Philade:phia hard bricks....... o. ... 5,540 20,830 
10 |Ohio sandstone ......... ceeeeeeeeee | 3,940 16,280 
6 {Philadelphia brick masonry in cement 
MOPlAar be few Mes, Sa awd Se OERGE 1,600 2,685 
6 |Philadelphia brick masonry in lime 
INGFEAL diss wise se wityed-o ew ew ee eats 799 1,914 








He also noted the other qualities of the Potomac red 
sandstone, which are of special value to the engineer in 
construction—its durability under the action of frost, fire 
and wear, and its resistance to dampness. 

Mr. Edward Hurst Brown mentioned that the reason 
the Potomac red sandstone was not more used for archi- 
tectural purposes was that, while of a beautiful color, owing 
to its extreme hardness it was very difficult to dress, and 
also that very often in an apparently perfect stone a flaw 
world develop in dressing the face which would render it 
useless for facing stone. He also mentioned having seen 
at Brentsville, Prince William Co., Va., an old church 
built of practically the same stone, taken from the neigh- 
boring Bristow Quarry, which had stood for over one hun- 
dred years, exposed to war and the elements, and which 
showed no signs of defects due to frost or action of the 
weather. 

A communication by Mr. G. Y. Wisner, C. E., for years 
connected with the Lake Survey, entitled ‘Ihe Physical 
Phenomena of Lake Harbors,” was submitted by title, It 
shows that the progressive movement af sandy spits is at- 
tributable to the resultant waves and currents produced 
by the periodic oscillations of the lake surface, and thatthe 
effects are similar to those produced by the flood-tide on 
the Atlantic Coast, as explained by Professor L. M. 
Haupt in his paper on the ‘‘ Physical Phenomena of Har- 
bor Entrances. 





ENGINEERS’ CLUB OF ST. LOUIS. 


THE meeting was held April 18, 1888, President Holman 
in the chair, twenty-seven members and two visitors 
present. W. H. Bryan, secretary. John H. Mueller 
and Charles W. Stag! were elected members. 

A communication from the Council of Engineering 
Societies on the Reorganization of National Public Works 
was considered. Prof. Johnson moved the reappoint- 
ment of a committee on national public works. Seconded. 
A general discussion tollowed, participated in by Messrs. 
Johnson, Seddon, Engler, Bryan, Nipher, Burnet, Rus- 
sell, and Blaisdell. Mr. Seddon moved as a substitute 
that the matter be referred to a committee of three, to re- 
port not later than May 16, which was carried. The 
chair appointed as such committee F. E. Nipher, S. B. 
Russell, and A. W. Hubbard. Mr. S. Bent Russell then 
read a paper on *‘ Thickness of Water-Pipe, with Some 
Experiments on Ram.” His remarks were illustrated by 
a number of charts, tables and formule. He showed that 
great discrepancies existed between standard authorities 
on the question of thickness of pipe. In general the 
thickness of the smaller sizes is fixed by questions of 
manufacture and handliney. The question of hydraulic 
ram was one on which very little data could be had. Mr. 
Russell had conducted a series of experiments himself, 
the results of which were shown, and an_ empirical 
formula deduced. Messrs. Seddon, Wheeler, Johnson, 
Holman, and Blaisdell took part in the discussion. 
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THE ELECTRIC CLUB ELECTION. 


THE first annual election of the Electric Club since jt 
moved into the new rooms, 17 East Twenty-first Street, 
was held Wednesday evening and resulted in the following 
gentlemen being chosen unanimously: President, Henry 
C. Davis; Vice-Presidents, E. T. Gilliland, George W. 
HWebard, O. E. Madden and George L. Beetle ; Secretary, 
Charles W. Price; Treasurer, Willard L. Candee. The 
Board of Managers consists of Theodore N. Vail, George 
B. Coggeshall, Henry D. Stanley, M. W. Goodyear, Cyrus 
O. Baker, Jr., J. N. Keller, John C. Tomlinson, Charles 
W. Gould, Charles W. Spear, A. H. Patterson, H. L. 
Storke, Henry A. Reed and JohnA. Seely. On the Com- 
mittee on Membership are Henry Hine, George Worthing- 
ton, George T. Manson, Henry D. Lyman and Lieut. F 
W. Toppan, U.S. N. 

After the election dinner was served in the club room, 
and the members listened to the report of President Davis. 


MASSACHUSETTS INSTITUTE 
NOLOGY. 


ENTRANCE examinations will be held in Boston on May 
31 and June sr. A second series, for those unable to be 
present in June, will be held on September 18 and 19. 

For the convenience of applicants outside New Eng. 
land, entrance examinations will be held on May 37 and 
June 1 in the following places: 

New York City; Philadelphia, Pa.; Mootreal, P.Q.: 
Chicago, Ill.; St. Louis, Mo. ; Cincinnati, O. ; San Fran. 
cisco, Cal.; Washington, D. C.; Nashville, Tenn.; St. 
Paul, Minn. ; Pittsburg, Pa.; Santa Fe, N. M. 

To be admitted as a regular student in the first-year 
class of the School ot Industrial Science, the applicant 
must have attained the age of seventeen years, and must 
pass a Satisfactory examination in arithmetic, algebra, 
plane geometry, French (or German), English grammar 
and composition, history and literature, and geography. 

For detailed information in regard to requirements for 
admission and for catalogues of the school, address James 
P. Munroe, Secretary, Massachusetts Institute of Tech 
nology, Boston, Mass. 


OF TECH. 


PAVEMENTS FOR LEAVENWORTH. 


AT a recent public meeting of the Board of Trade an 
animated discussion was held regarding the kind of pave 
ment for one of the prominent thoroughfares, the paving 
of which it was said would cost over $100,000. The drift 
of the opinions uttered seemed to be in favor of paving the 
street with brick, on the ground that a brick-yard to make 
the brick could be established at home and the money be 
retained there, whereas if any other sort of pavement were 
used the money for the materials would have to be sent 
elsewhere. 


BRIDGES IN ALLEGHENY COUNTY, PA. 


THE annual report of County Engineer Charles Davis 
shows that there are’155 bridges in Allegheny County; 33 
are of wood, the bulk of which were built 16 years ago. 
only one of them being still in good condition ; 100 are 
of iron, costing about $280,000, of which 15 were built 
last year at a cost of $50,175. The ro stone bridges, 
costing $30,000, are in good condition. The total 
amount required for bridge work during the present year 
is $128,200, of which $3,500 is needed for general repairs, 
$33,900 for 15 bridge renewals, and $90,840 to construct 
20 new bridges already authorized. 


THE contractors for the flushing-tunnel at Milwaukee 
have been using such heavy charges of dynamite as to 
crack the walls of adjacent houses, and. in some instances 
marble mantels were broken. The Boa-td cf Public Works 
has directed them to use smaller charge-s or stop the work. 


THE Supreme Court decides in favor of the use of 
cables on the Third Avenue Railroad. About 450 horse 
cars on the Third Avenue Railroad, soon to be displaced 
by s cable, will be sold to the Japanese Goveroment, 
for use in Tokio, and be shipped around the Horn.—/ron 
Age. 


PERSONAL. 


B. V. Simpson has been elected City Engineer and 
Water Commissioner of Winona, Wis. 








CONTRACTING 


A WEEKLY RECORD 


News DSBPARTMENT. 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 








TRADE CATALOGUES. 


WE have received from the United States 
Fire Clay Co., Cleveland, O., their new cata- 
logue and price-list illustrating the pipe, fit- 
tings and other goods manufactured by them. 


MEssrs. RoGers & Kino, of Montreal, 
Canada, have sent us their catalogue and 
price-list of the different boilers manufactured 
by them, 


TRUE INWARDNESS—BY AN HONEST MAN. 


WE have receive a trade catalogue under the 
above title, which is intended to illustrate the 
special machinery manufactured by Mr. Ster- 
ling Elliott, of Newton, Mass. The unique 
feature of this catalogue is the humorous il- 
lustrations on alternate pages, which are well 
rendered, and are calculated to amuse the 
readers and probably secure the retention of 
the catalogue. We quote the preface to the 

- catalogue in full: 


-  **JTtis customary in writing up descriptive matter 
relating to manufacturing to begin with the earhest 
obtainable knowledge ot the subject and tell how the 
ancients used todo certain portions of the work, and 
then show the various improvements which have 
been made from time to time. For instance, we might 
illustrate the first lathe, which had for its respective 
ends two trees, and io which the rotary motion was 
imparted by means of a trong cut from the hide ofa 
missionary, and, passing around the piece to be turned, 

. fastened at either end to a bow made of a hickory limb. 
Then we m‘ght goon at length with ao attempt to 
prove that the lathes in use by us are of superior 
construction to those used by remote antiquity; but, 
in view of the following illustrations, we feel sure that 
such a proceeding ts unnecessary. 

‘* Tllustrated articles descriptive of the various de- 
partments of mills and shops have become so common, 
that, in order to heep ‘in the swim,’ we have tound it 
necessary to let the cold,unfeeling world into some of 
the secrets and inner workinys of a manufacturing 
business, which has, as you will see, come to enormous 
Pprop:rtions Of course there are many things con- 
nected with the processes of manufacture which one 
wouid prefer to keep from the public gaze, and par- 

ticularly trom rival manufacturers. We donot allow 
stranywers inside the works: but, knowing how anxious 
our customers must be to understard the methods 
employed in producing fine machinery we show herein 
some of the many points of interest.’’—S. ELLIOTT. 





ARCHITECTURAL COMPETITIONS. 


St. Pau, Minn.—Willcox & Johnston, of this city, 
have been awarded the making ot the plans for the St. 
Luke’s Hospital 1n the competitive contest which has 
been held. The first building of the hospital to be 
erected will cost $75,000. 





For works for which proposals are requested see also 
the “Proposal Column,”’ pages i-vii-vin-320. 





Persons who make any use: of the information they 
find in these columns we trust will not cmit to mention 
THe ENGINEERING & BurtpinG Recorp as the source. 





Our readers will oblige us by notes, clippings, or any 
information which will put us 10 the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.” //formation of importance sent 
fo us exclusively, and not elsewhere published, 
will be liberally paid for. 





WATER, SEWERAGE, ETC. 


Mitton, Ore.—Water.—It is reported that imme-~ 
diate steps are to be taken towards the construction of 
the water-works system here. 


Brapy, Tex.—Water.—Regarding the report that 
water- works were to be established, County Clerk W. 
McShaw writes: ** Our town ts not now ina situation 
to establish water-works. Whll advise you when we 
are ready todo so”’ 


Mowrrose, Cor.—Water.—H. Tarbell, Town Re- 
corder, writes us under date of April 16 as follows: 
**On April 3 at a general elect'on the qualified electors 
voted to create an indebtedness not to exceed $50,090 
for the constructiou of water-works forthe town. No 
steps taten yet to let contract. Will probably have 
plans and specifications prepared after to-night’s meet- 
ing of the Board of I'rustees.’’ 


Cuicoutimi, QuaBpec.—Water.—Concerning water- 
works matters here, our correspondent writes: ‘*On 
svdecial order from the City Council an engineer, Mr. 

| J. F. Gray, of Quebec, has made a survey and has 
urnished the Counc)! with plans and probable costs ot 
an aqueduct. A committee has been formed to look 

- for the chances of making it, and as goon as possible 
tenders wiil be asked, and if accepted by the electors 
of the city the work will be carried on.” 


CarpincTon, O.—Water.—Concerning the report 
that a system of water-works was to be erected here, 
C. W. Case, Secretary of the Board of Trade, writes 
as follows : ** Nothing definite has as yet been done 
looking toward the establishment of water-works in 
this place — merely informal talk.’’ 





- Works, 1n a statem- nt rendered b 





een a 


Mr. Vernon, N. ¥Y.—Sewers.—The bill before the 
Legislature authorizing the construction of a $50,000 
sewer forthis place having passed, as amended, both 
Houses and been sizned by the Gcvernor, the village 
trustees at their meeting April 24 emp,oyed C.S. Mc- 
Clelland to purchase the neccessary mgnt ot way along 
its route and engaged Engineer W. E. Worthen, of 
New Vork City, to superiutend the work. He can be 
addressed for detatls. 


CHiprewa FALLS.—Sewers.—Several blocks of sewers 
are to be constructed here this summer and bids will 
soon be wanted for the work. 


ALTOONA, Pa.— Water.—The Board of Water Com- 
missioners has ordered the laying ot several blocks of 
additionat water-matns, also the repairing ot others. 
Details can be furnished by the C.erk of the Board. 


Wicnita, Kan.—Sewers.—Sanitary Engineer Ru- 
dolph Hering has been engaced by this city to decide 
which of numerous sewer projects is the best, and to 
furnish an accurate 1dea of the cost of each. After 
his dec:sion »mmediate steps will be taken towards 
commencing the work. Mayor Allen can furnish de- 
tails. 


GLOVEPRSVILLE, N. Y.—Water.—Ata special ballot 
of tne taxpayers in this village, April 70, on the ques- 
tion of obtaining an additional supply of water from a 
source recommended by the village trustees, the pro- 
ject was deteated by a strong majority. This is the 
same project which was defcated about a year since. 
All parties agree that more water is needed, and are 
willing to be taxed to get it. but, it is stated,a majority 
appear to believe that the supply from the source in 
question will prove insufficient. 


KNOXVILLE, Tenn.—Sewers.--The Board of Public 
it to the citizens of 
this city, has estimated the cost of the proposed sewer- 
age-system at over $75,000, the amount appropriated 
for that purpose in March, 1887. ‘The Board suggests 
that the additional amount required be ra‘sed bya 
system of taxation, and that the work of construction 
proceed according to the plans, spec:fications and 
figures procured by them. The matter 1s to be left to 
the taxpayers, who will probably dec'de at an early 
day. Details can be had by addressing Isham Young, 
of the Board. 


Busunkvu, Itt.—Water.—O. C. Hicks, City Clerk 
here, writes as follows: ‘Bonds voted for water-works. 
Stand pipe system contemplated. Actionto be taken 
May 7, 1888.”’ 


CoguiL_e, Ore.— Water.— The North Coquille 
Water Co. has been incorporated here witn a capital 
of $1,200. R.D. Sandford, and others, incorporators. 


Orveans, Ngs.—Water.—The elect‘on to decide 
the water-works question, which was held here April 
23, decided 1n favor of the measure, and operations are 
to begin at the earliest possible day. For details ad- 
dress the Town Clerk. 


LAGRANGE, Tex.—It is reported that water-works 
are projected for this place, 


Penn’s STATION, Pa.—Water.—lIt is reported that a 
water-works system isto be errcted here by Messrs. 
James A. Chambers and H. S. McKee. 


Wacposoroucu, Me.—It is reported that an appro- 
priation has been made for the construction of water- 
works here, and that details can bs furnished vy C. P. 
Redman. 


Mempnurs, TRNN.—Water.—With reference to the 
extension of the water-works system here by the Arte- 
sian Water Company, to which reference was made in 
our columns last week, Mr. W. L. Cameron, Superino- 
tendent, writes us that the two new 10.009,000-gallon 
pumps, with boilers, etc., contemplated for the perma- 
nent plant at the wells are not contracted for,and that 
there 1s also a considerable quantity of watei—pipe, 
valves, ctc., not yet purchased, for which propositions 
would be received. 


Brunswick, Ga.—Sewers.—It is reported that plans 
are being prepared for a sewerage system for this place 
and that the Mayor can turmish details. 


SHEFFIELD, ALA.—Sewers.—I! is reported that a 
system of sewerage 1s to be established here. 


SyLACAuGA, ALA.—Water.—A reservoir is to be built 
here to furnish water for fire protection. 


TecumseH, Nes.—Water-Works.—The contract for 
construct'nz a complete system of water-works for this 
piace has been awarded to Benjamin S. Clark, of 

oldredge, Neb., at a cost of $20,gQ00. 


Water-Works.—See our Proposal Column for in- 
formation regarding water-works and water-works 


supplies at the following places: New York City; . 


Clarksburg, W. Va.; Pawtucket, R.1.; Jersey City, 
N. J.; Chippewa Falls, “1s.; Boston, Mass.; Wheel- 
ing, W. Va.; Norwalk, Conn. 


BRIDGES. 


Newton, Mass.—I. F. Kingsbury, City Clerk, 
writes: “The construction of two bridges, of stone 
arches, is now under consideration, one at Washicgton 
Street, Newton Lower Falls, crossing to Wellesley, the 
other at Bridge Street, Nonantum, crossing to Water- 
town, both over Charles River. The town of Welles- 
ley hesitates in doing its part this year, resulting in 
delay and possibly involving additional expense, which 
Newton wishes to avoid.”’ 


AusTIn, Tex.—The project to erect a bridge over 
the Colorado River, at this place, 1s progressing rap- 
idly. Engineer Andrewartha, who ts in charge of the 
estimating and construction, can furnish complete 
details. Address him as above. 


BerrigN Sprincs, Micu.—An iron biidge is to be 
erected over the St. Joseph River at this place by the 
County Commissioners. 


ASHUELOT, N. M.—A bridge is to be erected at 
Fuller's dam. 





Miceorn, Pa.—Concerning a report that an $8,000 
bridge was to be erected here our correspondent arites ; 
The Lr.dge in quest'on ts not a county bridge. It is 
owned bya stock company and runs across the Dela- 
ware River. Three spans, about 550 feet total length. 
The steckholders are to meet May 7, at which time a 
new Board of Managers ts to be elected. Probably at 
that date some conclus‘on may be arrived at. What 
we want is to know the probable cost of the structure ? 
No doubt ample notice will be given of time of letting 
contract.’’ 


Wever, Iowa.—The Supervisors of Des Moines and 
Lee counties have decided to erect a bridge over the 
Skunk River at this place, and they have apponted 
Messrs. Lowery, of Lee County, ard Benne, of Des 
Moines, a committee to advise with some competent 
engineer, secure his .dea as tothe most favorable loca- 
tion of the bridge and learn approximately its cost. It 
is probable that they will take immediate steps toward 
building the structure. For details address either of 
the above parties. 


Pierre, DaAk.—Bridges.—Mayor C. W. Johnston, of 
this place, writes us as follows regarding the report 
that a bridge was to be constructed from here to Fort 
Pierre: *‘ In reply to your inquiry wil say that no 
bridge company has as yet taken hold of the project 
for bridging the Missouri at this point. Bills have 
passed Congress tor that purpose, and if the President 
approves the Sioux bill now betore him work will un- 
doubtedly be commenced within a year.”’ 


CLEVELAND, O.—Our correspond=nt writes that the 
fire at the King Bridge Co.’s shups on the 18th inst. 
was confined to the roof and wallsuf the old blacksmith 
shop and will occasion no delay in their work, as every- 
thing was put in operation again in 48 hours, and the 
entire plant will have been transferred in a few weeks 
to their new shops. 


Granp Forks, Dak.—Our correspondent writes: 
“The letting of the contract for bridges in this city 
has been postponed intefinitely.”” 


Dus.tw, GA. —Our correspondent writes: ‘Our 
county has issued bonds t» bu'!d a bridge across the 
Oconee River at this p'ace and has sold the bonds for 
the cash aud has the money on deposit in Macon for 
that purpose, Notice for bids will be published soon. 
Dublin 1s accessible by railroad from Tennille on the 
Central Railroad.’ 


LYNCHBURG, Va.—Concerning the report that the 
Lyochburg & Durham Ra'lroad was to erect an exten- 
sive bridge over the Staunton River, J. W. Goodwin, 
the Chief Engineer of the road, writes as follows: 
“No contracts have been made yet for any truss 
bridges. All graduat‘ons, masonry, trestle and pile 
work ‘s under contract for sixty ates south of Lynct:- 
burg and for ten miles north of Durham, N.C.” 


Fort Hunter, N. Y.-—There 1s a project on hand to 
bridge the Schoharie Creek at this place with a $20,000 
structure. Details can be furmshed by N. L. Stover, 
Amsterdam, N. Y. 


Assury Park, N. J.--The Borough Commissioners 
of this place can give details of a system of bridges to 
be erected over Wesley Lake by the Ocean Grove 
Camp Meeting Association. 


Duncap, TENN.—It 18 reported that two bridges are 
to be constructed here, aod that details can be fur- 
nished by the County Commissioners. 


Warren, Mass.—A _ 69-foot iron bridge is to be 
erected here. For complete details see our Proposal 
Column. 


.--It is reported that the 
erect a bridge here to cost 


“New Brunswick, N. 
Board of Freeholders wil 
$137,000. 

CHESTERFIELD, N. H.—Concerning the report that 
a bridge was to be erected over the Connecticut River 
at this place, City Clerk W. G. Cain writes as follows: 
‘*A committee has been chosen to investigate the 
matter. C.C. P. Goodrich is chairman.” 


Bancrort, Mass.—Reports say that the towns of 
Beckett and Middlefield will erect a large bridge here. 


Warsaw, N. Y —Itis reported that a large bridge 
is to be erected here by the Erie Railroad. 


BripGes.—See our Proposal Column for information 
regarding bridge construction at the following places: 
Independence, Mo.; Emporia, Kans. ; Warren, Mass. ; 
Faye.teville, W. Va. 


GAS AND ELECTRIC-LIGHTING. 


University Prace, Ga/’—An electric light plant ts 
to be established here. 


LEONARD, Trx.—Gas works are to be established 
here. Charles Cund is president. 


New York City.—The Consolidated Gas Co. will 
expend $140,000 on its plant this summer. 


Mepra, Pa.—An electric hghting plant, to cost 
$10,090, 1s to be erected here. 


Los Anceves, Cat..—The Lowe Gas and Electric 
Co. has been incorporated. Capital, $2,000,000. T. 
S. C. Lowe, and others, incor purators. 


Apa,O.—The Ada Natural Gas and Oil Co. has 
been incorporated. Capital, $5,000. S. W. Phiilips, 
and others, iacorporators. 


Denison, O.—The Home Electric Light, Heat and 
Power Co. has been incorporated here. Capaztal, $15,- 
ooo. M. Moody, and others, tncorporators. 


Wauwatosa, Wis.—It is probable that an electric- 
Inght plant will be established here. Details can be 
furnished by J. O. Meyers. 


MoNTEAGLE, TBNN.—An electric-light plant is to be 
established here. 


RAILROADS. 


Mapison, Wis.—The Wisconsin Midland Railroad 
Company has filed a resolution with the dSecre- 
tarv of Srate of its intention to construct a line from 
Fond du Lac to Madison,a distance of seventy-five 
miles. 
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SurFo.k, Va.—Astreet railroad isto be constructed 
here by the Montrose Land and Improvement Co. 


NorFo.k, Va.--A_ street-railroad is to be con- 
structed here. Details can be had by addressing 
James W. McCarrick. 


LEONAKD, TRx.—A street railroad isto be built here. 
Details can be had of W. T. Gray. 


Staunton, Va.—It is said that an electric street 
railroad is to be built at this place by the Staunton. 
Thomson-Houston Electric Light Co. « 


BIDS OPENED. 


MonTGoMERY, Ata.—The following bids for con- 
structing sewers were received by City Council April 
16: A. Pennel, , $57,925.56; Figh & Ball, Mont- 
gomery, Ala., $52,202.96; Howland & Ellis, Boston, 
Mass., $44,762.71; J. A. Gabouny, Montgomery, Ala., 
$41,724.13; J. J. Everson, Akron, O., $40,894.25; T. 
C. Brooks & Co , Jackson, Mich., $35.644.16. 

The contract was awarded to Howland & Ellis. 





Naw Lonpon, Conn.—Sewers.—The following bids 
for constructing about 3,752 feet 8-inch prpe-sewer, 
843 feet ro-inch pipe-sewer, 247 feet 12-1nch pipe- 
sewer, and 200 vertical feet of manholes, were opened, 
Apri) 19, by the Board of Sewer Commissioners: 
Jacoby & Madden, Bridgeport, Conn. .$5,556.65; M. 
S. Austin, New Britain, Conn., $5,574.60; F. B. Dur- 
fey, Norwich, Conn., $5,80t.29; John A. Gill, Boston, 
Mass., $5,go0r.79; C. B. Cadwell, New Britain, Conn., 
$5,984.96; Edward McManus, Waterbury, Conn., 
$7,189.28; Shaw & Whittlesey, Providence, R. I., 
$8.491.35. The contract will also include about gs5o0 
cubic yards of rock excavation, the price for which 
($4.50 per yard) 1s fixed by the Board of Sewer Com 
missiocers. 

The contract was awarded to Jacoby & Madden. 


SoutnsripGce, Mass.— Reservoir Dam. —The follow 
ing bids tor reservoir dam were received by A.C 
Moore, Esq.: Thomas Hennessey, Holden, Mass., $3,', 
797; G. W. & J. M. Hendrie, Easthampton, Mass.- 

4,000; Wellington & Kimball, Burrillville, R. I., 

4,100; I, R. Rooke, Fayville, Mass., $3,869.50; H. H. 
Pike & Co., Cambridge, Mass., $7,863. 


MILWAUKEE, W1s.— Hose.—The following contracts 
for fire-hose have been awarded: Rundle, Spence & 
Co.. 2,000 feet ‘* Hercules’ rubber hose, at 90 cents 
per foot; the B. F, Goodrich Co.. 2,000 feet 24-inch 
** White Ancha "’ rubber hose, at go cents per foot. 


Boston, Mass.—Carpenter’s Work.—The following 
bids tor carpenter's work at the Chestnut Hill pump- 
ing station were opened April 2t: John McLaren, 
Boston, $5,755; W. J. Jobling, Boston, $7,340; Good- 
win & Monroe, Boston, $7,435. The contract was 
awarded to John McLaren. 


Boston, Mass.—Stony Brook Improvement.—The 
following bids for Sections 3, 4, 5 and-6 of the Stony 
Brook Improvement were opened April 19 by the Su- 
perintendent of S:wers: 

Section 3.—10,000 cubic yards earth excavation and 
refilling, 6,000 yards rock excavation,soo yards concrete 
masonry, 1,500 yards brick masonry, American cement 
mortar, 25 cubic yas brick masonry, Portiand cement 
mortar, 1,100 cubic yards rubble stone masonry, one 
cubic yard dimension stone masonry, 25,000 feet B. M. 
lumber. The following are the bidders, w'th the 
amounts, in the above order: Hugh Naum, $1.20, 
$2.30, $6.10, $19.50, $16, $5, $40. 30c.; total, $55,790. 
Neil McBride, $1.25, $2.25, $6, $12.50, $12.50, $5, $20, 
25c.; total, $54,207 50. Hamiltcn & O’ Mahoney, $1.45, 


$2.90, $s, $13. $15, $4, $25, 24C.4 total; $5y.300. Met- 
r. politan Construction Co., 95c , $3.25, $3.85, $11.82, 
2. S. Sanborn, 


$s, oe $14, $27.50; total, $55,562. 
1.50, $4. $5, $15. $16, $7, $20, 25c., total, $72,745. 
‘Thomas C. Davis, $1.50, $2, $6.50, $14, $14.50, $0.25, 
$35, 20c.; total, $59,022.50. 

Section 4.—12,300 cubic yards earth excavation and 
refilling trench, 200 cubic yards rock excavation, 450 
cubic yards concrete masonry, 19,000 cubic yards brick 
masonry, American concrete mortar: 50 cubrc yards 
brick masonry, Portland cement; 5 cubic yards dimen- 
sion stone masonry, to00,oco feet B. M. lumber, 14,000 
spruce poles: Thomas C. Davis, 80c., 20c., $7, $6, 
$14, $14.50, $30, $26, $4; total, $54,105. Metropolitan 
Construction Co., 57c., $1, $3.85. $5.35, $11.82, $12.82, 
$14. $26.75, $2.40; total, $42,962.50. H. Sanborn, 
$1.11, $t, $5.50, $7, $14.40, $16, $22, $27.50, $1.50; 
total, $55,748. Hugh Naum, $1.10, $4, $7, $6.c0, $15, 
$16.50, $40, $30, $4 ; total, $59,775. Collins & Ham, 
98c., $3, $4.50, $5 25, $14-35, $18, $55, $30, $3.15; 
total, $55,254. 

Section §.—12,400 cubic yards, earth excavation 
and refilling, 50 cubic yards rock excavation, 500 cubic 
yards concrete masonry, 800 cubic yards rubble 
stone masonry, 1,900 cubic yards brick masonry, 
American cement, 1 cubic yard dimension stone, 8,500 
Hs B M. paras es aera H. H. and H. E. 

ike, Boc., $6, $5 25, $4.25. $14.25, $17, $35, $23, $3.25; 
total, $49,085. David Hall, 78 c., $3.80 $s. eller 


$13.10, $15.85, $30, $25, $4; total, $48,149 50. Geo. 
. Judd, 55 c., $1.75, $4.05 $5.25, $11.90, $12.75, 
$15.2°, $27.25, $2.30; total, $40,781.50 Michael 


Kiernan, goc., roc., $7.50, $5,50, $14, $14.95, $30, 
$26, $3.50; total, $52,672.50. 

Section 6.—15,500 cub c yards earth excavation, 50 
cubic yards rock excavation, 500 cubic yares concrete 
masonry, 100 cubic yards rubble-stone masonry, 23,000 
cubic yards brick masonry, American cement; 50 yards 
brick masonry, Portland cement; 5 cubic yards dimen- 
sion stone mascnry, 60,000 teet, B. M., lumber. Wil- 
lam Wittaker, 80c., 25c. $4. $5.50, $12.70, $14.70. $40, 
$22; total, $51,377.50. Thomas 38. Kowe, 75¢.. $2, $5, 
$6, $13, $14.60, $34. $25: total, $52,525. Metropolitan 
Construction Co., 57c., $1, $3.85. $5.35, $11.82, $12.82. 
$14, $27.50; total, $45,707. Michael Kiernan, 7sc., 
10c., $7.05, $6, $r4. $74.50, $32. $25; total, $55,735. 


St. Paut, Minn.—Building.—The Board of Mana- 
gersof the St. Cloud Reformatory have rejected ail 
bids published recently. Ata meefgng just held Archi- 
t ct Stevens submitted his report in regard to the pro- 
posed change in specifications for the building, thereby 
lessening its cost. It was decided to construct the 
building of brick with granite trimmings, instead of 
having the walls of granite as at first proposed, and 
the expense will thus be decreased about $45.000, Icav- 
ing the net cost of the building about $90,coo. The 
secretary of the board was instructed to advertise for 
bids according to the modified spec:ficat:ons. 
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Boston, Mass.—Abutments.—The following bids 
for abutments for Harvard Rridge were opened April 
25 by the Commissioners; Buynton Bros., Boston, 
Mass., $13,256.65; William H. Ward, Lowell, Mass., 
$15,900; Charles H. Edwards, Quincy, Mass., $18,557; 
Shields, Carroll & Neelon, Toronto, $19,659; ‘Thomas 
A. Rowe, Newton, $22,500; George 8S. Barnes, Boston, 
ies The contract was awarded to William H. 

ard. 


GOVERNMENT WORK. 


MapQvueETre, Micu.—Court-House.—The following 
bids for the erection of the court-house here were 
opened April 17 by the Supervisiug Architect of the 
Treasury Department: 
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New York City.—Dredging.—The following bids 
for dredging in Bridgeport, Conn., harbor were opened 
April 21 by D. C. Houston, Licut.-Col. of Engineers: 
‘Townsend & Fennell, Boston. Mass., 19c. per cubic 
yard; A. J. Beardsl-y & Son, West Stratford, Conn., 
14£;c.: Herry Du Bors’ Sons, New York, 14¢.; Hart- 
ford Dredging Co., Hartford, Cono., 16c. 


New York City.—Dredging.—The following bids 
for dredging in East Chester Creek were opened April 
ax by D. C. Houston, Lieut.-Col. of Engineers: James 
McSpirit, Jersey City, N. J., 47!$c. per_cubic yard; 
Hartford Didving Co., Hartford, Conn., 45c.: 
Michael H. Flannery, New York, 45c¢. 


New Yorx City.—Extending Breakwater.—The 
following bids for extend'ng the New Haven break- 
water were opened April a1 by D. C. Houston, Lieut.- 
Col. of Engineers: John Beattie, Leete’s Island, 
Conn., $1.35 per ton of 2,240 pounds; Charlrs H. Fd- 
wards, Qu.ncy. Mass, $1.59; S. & E. S. Belden, Rocky 
H:.1, Conn., $1.16; A. M. Newton, New York, $1.60. 


Fort Wayng, Ixnvo.—The following bids for steamn- 
heating and ventilating apparatus for the court house 
were opened April 20 by the supervis'ng Architect of 
the Treasury Department: Kruse & Barker, $6,976; 
Crook, Hurner & Co., $7,190; Samuel I. Pope & Co., 
€7,980; Bartlett, Hayward & Co., $8,340; William Kir- 
kup & Sons, $8.425; Madden & Co.. $8.575. 


Jerrerson CITY®Mo.-—The following bids for the 
completion of the interior finish of the Court-House 
were opened April 25 by the Supervising Architect of 
the Treasury Department: John O'Conner, $12.850; 
G. W, Corbett, $11,100; McCarthy & Baldwin, 
$10,979. 

WasHincton, TD. C.—Machine Tools.—Contracts 
have been awarded for furnishing machine tools for the 
Nortolk Navy Yard as follows: Niles Tool Works of 
Hamilton, O., $20,000; William Sellers @ Co. of Phil- 


adelphia, $11,291; Morgan Eagineering Company of 

Alliance, O., $4,500; Bement Miles & Co, of Philadel- 
hia, $8.375; Manning, Maxwell & Moore of New 
ork, $2,450. 








PROPOSALS. 
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ENGINE HOUSE AND RIVER WORK.— 
LOUISVILLE, KY.—Proposals are wanted until May 
15, for the above work. Address C. R. Long, Presi- 
dent, Louisville Water Co. 


FLAGGING, ETC.—ALBANY, N. Y.—Proposals 
are wanted until May 7 for flagging, curbing, gutter-~ 
ing, etc., certain streets. Address Thos. J. Lanahan, 
Clerk of the Board of Contract and Apportionment, 
as above. 


REGULATING AND PAVING.—NEW YORK 
CITY.—Proposals are wanted unt:] May 7 for doing 
the above work in certain streets of the city. Ad- 
dress the Department of Public Works, as above. 


BUILDINGS. — WASHINGTON, D. C. — Pro- 
posals are wanted until May 23 for the erection, etc., 
of severa! building at Fort Warren, Mass., according 
to plans and specifications. Address S. B. Holabird, 
Quartermaster General, U.S. A., as above. 


WATER TOWER.—BOSTON, MASS.—Propo- 
sals are wanted until May ro for bui:ding a water- 
tower at Mt. Bellevue, Ward 23, Boston. Address 
Chairman Boston Water Board, as above. 


RAIILROADS.--MILWAUKEE, WIS.--Proposals 
are wanted for the work and material for 6 miles of 
construction, to be done this year, by the Milwaukee 
Cable Car Co. No date specified. Address H. W. 
McNeill, Manager and Chiet Engineer, as above. 


BRIDGE. — WARREN, MASS.— Proposals are 
wanted, uotil May ro, fur building the superstructure 
of a wrought-iron bridye, 69 feet long, at this place. 
Address Samuel N. Gleason, of the Board of Sclect- 
men, asacove, 


RESERVOIR.—WHEEFLING, WEST VA.—Pro- 
posals are wanted, until May 1o, for constructing a 
reservoir, soxé6s, by 1133 feet deep. Address H. P. 
Wilkinson, Secretary City Water Board. 


SEWERS.—NORWALK, CONN.—Propcsals are 
wanted until May 7 for the fourth and fifth div.sions 
of the general s:werag~ system. Address John D. 
Kimmey, Chairman Sewer Committee, as above, 


ELECTRIC LIGHTING.—NEW YORK CITY.-- 
Proposals are wanted until May 9g for furnishing, oper- 
ating and matt taining electric lamps for the period of 
One year, commer cing May 1, 1888, and ending Apmnl 
30, 1889, for Iighting such streets or parts ot streets, 
parks and public piaces of the city of New York as may 
be determined upon by the Mayor, Comptroller and 
Commissioner of Public Works after the estimates are 
Ee Address the Department of Public Works, as 
above. 


BRIDGE, FAYETTEVILLE, W. VA.--Proposals 
are wanted until May 12 for the construction of a 
bridge over the New River at Fayette Station. Ad- 
dress EF. B. Hawkins, as above. : 


BUILDINGS, WASHINGTON, D, C.—Proposals 
are wanted, until May ro, for constructing, etc., bu'ld- 
inys for offieers’ quarters at the Marine Barracks, 
Navy Yard, Mare Island, Cal. Address Horatio B. 
Lowry, Major and Quartermaster, U.S. Marine Corps, 
as above. 


WOODEN PIER, NEW YORK CITY.—Proposals 
are wanted, until May 10, for removing the existing 

ier atthe foot of Jefferson Street, East River, and 
or preparing for and butlding a w oden pier and 
approach, with appurtenances, including a sewer-box, 
on the site ot said pier, to be known as pier, new 36, 
East River; and for repairing the existing crib bulk- 
head thereat. Address the Department of Docks, 
Pier A, North River, as above. 


PENIGFENTIARY.—MANSFIELD, O.—Propos- 
als are wanted, until May ro, for bui:ding the mason 
and iron work of the Intermediate Penitentiary, Ad- 
dress B. F. Crawford, one of the maragers, as above. 


GAS-WORKS — MERCHANTVILLE, N. 
Proposals are wanted, until May 1, for the erection, 
operation, ctc., of gasworks. Address D. S. Stetson, 
Chairman Gas Committee, as above. 


SEWERS.—CHIPPEWA FALLS, WIS.—Propo- 
sals are wanted for the construction of sewers. No 
date specified. Address the Mayor, as above. 


PAVING, ETC.—NEW YORK CITY.—Proposals 
are wanted, until May 2, for paving and constructing 
sewers in certainstreets. Addressthe Departmert of 
Public Works, as above. 


NAVAL OBSERVATORY. — WASHINGTON, 
D. C.-—-Proposals are wanted, until June 12, for the 
construction and erection, by contract, af the new 
Naval Observatory, to be located on Geo getown 
Heights, Washington, D. C., and to comprise nine 
buildings. Complete information can be furnished by 
the Superintendent of the Naval Observatory, as 
above, or by R. M. Hunt, architect, Tribune Building, 
New York City. 


MACADAM ROADWAY, ETC.— WASHING- 
TON, D. C.—Proposals are wanted, until May 15, for 
constructing about 1.630 feet of macadam roadway, 1 
fect wide, with cobble-stone gutters 244 fect w:de, an 
about 4,510 feet of macadam roadway, 13 feet wide, 
with cobble-stone gutters 2 feet wide. Address G. B. 
Dancy, Deputy Quartermaster-General, U.S. A., 
Depot Quartermaster’s Office, as above. 


BUILDING.—FERIE, PA —"roposals are wanted 
until Mav 7. for the erection of a building in thiscity 
forthe Central Presbyterian Church. Address Wm. 
Himrod, Chairman Bui!ding Committee, as above. 


CURBING, GUTTERING, ETC.—ERIF, PA.— 
Proposals are wanted, unti] May 3, for doing the above 
work in certain streetsinthiscity. Address George 
Platt, City Engineer, as above. 


SCHOOL.—JAMAICA PLAIN, MASS.—Proposals 
are wanted untt! May: for batiding school house ac- 
cording to plans, etc. Address P. W. Ford, architect, 
33 School Street, Boston, Mass. 


PROPOSALS. 


BRIDES, GTRESTLE, AND ABUTMENTS 
DENVER, COL.— Proposals are wanted, until] May a, 
for erecting, etc., complet ready for travel, the iron 
trestle and truss bridges and the Fourteenth Street 
viaduct, together with all iron abutments, piers, stone 
footings, etc., according tu specifications, Address 
M. J. McNamara, l’resdent Fourteenth Street Viaduct 
Co., as above. 


BRIDGE REPAIRS.—EMPORIA, KANS.—Pro- 
posals are wanted, until May 10, for repairing several 
bridges. Address Roland | akin. 


Building [ntelligence. 


We solicit from each and every one of our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—6 s, brown stone; 47, brick; dr sf, 
brick store ; 45 dwell, brown-stone dwelling; apart 
house, apa’* nent-house’ fen, tenement; ¢, each 
@, owner: a, architect; 4, builder: /v, frame. 


NEW YORK. 

N ecor Division and Orchard, br flat and store; cost, 
$35,000; o, ‘I P Hansten; a, J H Valentine. 

N e cor oth av and 72d, br flat and store; cost, 
$100,000; 6: Lespold Friedman, a, C Buck & Co. 

N s 72d, soe oth av, br flat and store; cost, $90,000; 
o and a, Chas Buck & Co. 

S s 82d, > e sth av, 6 br dwls; cost, $90,000 all; 
oanda, Fd Kilpatrick. 

56-58 FE 122d, br flat; cost, $35.000; 0, Jas Gilroy; a, 
Wm Keshles. 

23 roth av, br store; cost, $8,000; 0, Henrietta M 
Kuhmost; a, ‘hos Keich. 

431 E gth, br flat; cost, $20,000; 0, C A Ruff; a, 
Schneider & Herter. 

207-709 E 4th, 2 br flats; cost, $40,000 all; o, M 
Grossner; a, Kintzer & Rohl. 

Ss 76th, 100 w West End av, br dw; cost, $25,000; 
o, P Knauth; a, Lam» & Rich. 

N s 8sth, G8 w Av B, 2 br flats; cost, $32,000 all; o, 
H P Kelly; a, J Munckwitz. 

S s W 68th, 300 w roth av, br stable; cost, $8,000; 
o, G Boune; a, G H Gribel. 

120 E 12sth, br bldg; cost, $16,000; 0, N Y C Fire 
Dept; a, N Le Brun & Sons. 

S s 83d, 200 w a av, br bldg: cost, $17,000; o, N Y 
Fire Dept; a, N Le Brun & Sons. 

291-293 Grand and g2 Fidridge, br store bidg; cost, 
$25,000; 0, Michael Berryman; a, Herter Bros. 

gth av,s w cor 14th, 1 br flat with stores: cost, $40,- 
ooo; o, Hy Meinken; a, J W Cele; b, J Jordan. 

208 F. asth, br ten; cost, $18,000; 0, A Weinstein; a, 
Rentz & Lange. 

s21 W oth, br stable and workshop; cost, $7,000; 0, 
W H Pinne; a, C Perry. 

228, 230 and 232 E 24th, 3 br flats; cost, each, $16,000; 
o, E Mulvaney; a, JohnSexton. 

209 E sist. brown stone flat; cost, $20,000; 0, W J 
Smith; a, Thom & Wilson. 

4th av,s wor 116th, br store and flat; cost, $30,- 
ooo; o, aand b, T P Dunne. 

84th, 8 s, 90 w goth av,2 brown stone flats; cost, 
$45,000 each; 0, M Brennan; a, Thom & Wilson. 
- ggth, $s, 200 w 8th av, 12 br and stone dwells; cost, 
about $12,500 each; o, Increase M Grenell. 

125th, ss, 50 w 7th av, iron ees bidg for stores: 
cost, $25,000; 0, AS Walker; a, T E Thomson, 

ALTERATIONS—NEW YORK. 


12-31 2d; cost, $15.000; 0, St Nicholas Roman Cath- 
olic Church; a, Herter Bros, 

Park pl,s e cor College pl; cost, $15,000; 0, J F 
Knapp; a, N Le Brun & Sors. 

123 Bowery; cost, $7,000; o, Mary Andersos; a. JS 
Wightman. 

33-43 Gold, br factory; cost, $8,000 all; o, Excelsior 
Steam Power Co; a, W C Grinnell. 

S w cor Madison av and aoth, br church; cost, $25,- 
000; 0, not given; a,S A Warner. 

372 Broadway, br bldg; cost, $7,694; 0, S Wyman 
executor; a, not given. 

N s 146th, 375 ¢ Brook av, br bldg; cost, $12,000; o, 
Henry Uhl; a. Cart Pfeffer, 

BROOKLYN. 

1,004-1,006 Gates av, 2 br tens; cost, each $8,000; 0, 
Wm H Murtha; a, W Field & Son. 

Stuyvesantav.n weor Quincy, br st and flat; cost, 
$9,500; o and b, John McDicken; a, E Dennis. 

Union av, w s, 97-7 n South rst, br ten; cost, about 
$8,000; 0, Lingke Bros; a, F J Berlenbach, Jr. 

N s S oth, 200e Bedford av, 2 br dwells; cost, $24,- 
ooo all; o, B Gallagher; a, F F Taylor. 

N s ad, 122 w 8th av, br dwells; cost, $10,000; 0, H 
Thomas; a, H S Then. 

N e cor De Kalb av and Spencer, br dwe!l and store; 
cost, $10,000; o, M Moran; a, I D Reynolds. 

N s De Kalb av, 200 € Spencer, br dwells and store: 
cost, $10,000; 0 ard a, as above. 

N s Halsey, zo0 e Reid av, 4 br dwells; cost, $r6,000 
all; o,C H Roberts; a, Amzi Holl. 

Ns North rath, roo w Kent av, br eas retort house; 
cost, $15,000; 0, Williamsburg Gas Light Co; a, C 
Rowland. 

N s Lexington, 400 e Marcy av, 4 br dwells: cost, 
$20,000 all; oand a, Jos C laylor. 

s8 to 62 Hart, 3 br dwells; cost, $18,000; 0, John 
Parkins; a, W Josiah. 

S wcor Hamburg av and Suydam,,4 fr dwells and 
stores: cost, $7,200 all; o, W Dickinson; a, Schremp- 
feud & Loeffler. 

S s DeKalb av, 102e Cumberland, br st and dwells: 
co:t. $16,000; o. Dr A W shepard; a, John Mumford. 


ALTERATIONS—BROOKLYN. 


Nostrand av,s w cor Kosciusko; cost, $10,000; 0, 
Win L Fagney; a,] D Reynolds. 


BUILDING INTELIGENCE. 


BROOKLYN —Continued. 


Vernon av,s 8,200 w Throop av, 3 briar 
dwells; cost, each $5,500; 
a, 1D Reynolds. 


Van Buien, ns, 375 e Sumner av, 4b st dwele: oy 
each, $5,500; o and b, David Beasley; a,1 D Reysug 

Van Buren, n s, 453 e Sumner av, 8 bs dweliy: cg 
each $5,000; 0, a and b, same as Jast. _ 


wires 


o and b, James W s:-5,- 


Broadway, n e cor Palmetto, one br st andten, co 
$12,000; 0, George B Goodman. , 


MISCELLANEOUS, 


ST. LOUIS, MO.—Morgan and Pendleton sts: & ¢ 
cost, $7,000; o, Mrs H J Force; b, T F Marley. 


Compton av and Chestnut st: br dw: cost. $< - 
0, J Mcter; b, F Green. ne 


Chippewa st and Broadway; br hall: cot, §& 
o, C Steinmeyer: b, C H Tacke. 


SPRINGFIELD, MASS.—U §S Armory: a-Story be, 
stocking-shop, 36x279; contract not let, 


TUSCUMBIA, ALA.—2-story br store: OMT, bree 
o, Ernest Troye. - 


Brick residence, store, etc.; cost, $50.00; ¢, |i: 
P Richardson; a, Thos Sully; b, by day work, | 

Frame residence; cost, $7,000; 0, CE Smita: 4, & 
H Floyd; b, by day work. 


Poplar and Ninth sts; br store; cost, $7.00; ¢ ¥ 
L Dugger, W H_F.oyd and E Watkins, a 4 
Floyd and Thos Sully; b, H C Jackson. 


KANSAS CITY, MO.—Harrison, cor roth st, ty és 
cost, $10,000; 0, E W Culver. , 


Alexander pl, git dw? cost, $10,500; 0, G A Het- 
16th st and Virginia ave, 12 dw; cost, x 5 
o, J J Kelly. "" 


ru2 bidgs costing less than $7,000. 


BOSTON, MASS.—Elm Hill av, cor Sinclar, wee 
dw; cost, $12,000; 0, a and b, AS Drisio, 


( 

t73 Dudley, wooden dw; cost, $10,000: 0 ‘nx 
Henry Kelley: b,C A Jefferson. “ os 
516 Warren, wooden Stable; cost, $10,000: 6, Sas 
T Young; a and b, John French. 

| 


ST. PAUL, MINN.—Thomas or Glaghorn,: x; 
br school; cost, $33.500; 0, Board of Educatica, 
Sixth or Jackson, 3 story br block: cost, $.0x.”- 
A A Wilder. eg oe 


Goodrick nr Dale, 2 story br dwell; cost, $6.00. ¢ 
C A Moore. 


Goodrich nr Dale, 2 story fr dwell: cost, $x: 
AR Bushoell. ; ie 


Pleasant av or Chestnut, 5 story br tenemert:¢:< 
$31,000; o, J Farnngton. 
128 minor permits, $154,000. 
MILWAUKEE, WIS.—W s aoth st, below Freie: 


and Mcunt Vernon road, 12 fr dws; cost, $14.40 6 
Dr Chas L Stadler. 


Ne cor roth and Clybourn ss, fr dw; 
o, C L Stadler. , : eens 
Cor 11th st ard Central av, 2 story br bldg: ove 
$8,000; 0, John Weber. 
ee av, br dw; cost, $7,000; 6, /s: 
oh). 
67 dwellings less than $7,000. 
W Water st, 4 story br bldg; cost, §:8,00: +.( 
Manegold & Son. 
W Water st, 4 story br bldg; cost, $20,000; ¢. Fre 
Layton & Co. 
12 stores less than $7,000. 
S e cor Van Burenand Or eida, stone and brcbott 
cost, $sc,o00; 0, Plymouth Church Cengregai«. 
3 churches less than $7,000. 
MILWAUKEE ..—195-197 Prospect av, double tet 
dwell; cost, $12,000; 0, Geo W Peek. 
N s Clybourn, bet 6th and 7th, double dwell: 
7,000; 0, James Roache. 
N wor 3d and Harmon sts, br bldg, jork; cx. 
$9,000; o, P Peters. 
Milwaukee River, north of Knapp, mano/actcs, 
40x80: cost, $10,000; 0, Frank & Son. 
..N w cor Brady and Farwell av, br store; cs. 
$7,000; 0, G P Frnst. 
auth (near Wells), br dwell: cost, $7,000; 0, Reve: 
J Brenk. 
paertons below Biddle and Oneida, br adé:tics ¢ 
school; cost, $7,000; 0, J J Keogh ot St John’s Cat 
edral. 
84 W Water, br stone; cost, $30,000; ¢, J: 
Plankinton. 
Lake, livery stable; cost, $7,000; 0, Ben Mock: +. 
Crane & Barkhausen. 
Vhet, br store; cost, $9,000, 0, C K Reichar. 
Jefferson st, near Junean av, br dwell: cost, §:.0% 
o, F L Vogel & Son. 
National av, block of dwells; cost, $7,000: 9 
Felthousen. 
Clybourn st, 3 br dwell: cost, $7,000; 0, P McCat? 
Market, br bldg for factory; cost, §10,007; 0, We 
Berger. 


EF 


The Wisconsin Centra] Railway of this ctr ® 
unite with the Chmicago and Great Westera Ravrst 
and bu'ld a $1,5<<0,000 mammoth railroad depot © 
Chicago. 

FE T Mix & Co., of this city, have secured the x? 
of erecting a new office bldg tor the St Paui (sob 4 
St Paul to cst $150,000. 


STOCKBRIDGE, MASS.—3 story br add to revoir" 
works, 37x107; 0, Smith & Wesson; a, Jason Perkits. 


b, contract not let. 


ST. CLOUD, MINN.—The electric light on: 
will erect agprnck building to cost $.0,0 
building improvements planned for this year ax" 
gate $1,000,000. 


SUPERIOR, WIS —The North-Western Foe! iy 
pany will butld superstructure and derricks for ¢ 
| docks here capable of hand::ng 300,000 to0s. 


ST. PAUL, MINN.—The Clinton Avenue Methods 
| Church will build a $30,000 edifice. 
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TUBERCULOUS HOUSES. 


Can a house become so infected that those 
who live in it for any length of time are specially 
liable to become affected with consumption ? It 
seems very probable that this may occur, and 
that a certain proportion of those cases of con- 
sumption which are said to be due to heredity, as 
where several cases occur in one family, are 
in reality due to common residence in an in- 
fected house. 

The volume of the transactions of the Epi- 
demiological Society of London for 1886-7 just 
published contains a paper by Dr. Arthur Ran- 
some entitled “Some Evidence Respecting 
Tubercular Infective Areas,’’ in which this ques- 
tion is discussed, and attention is especially 
called to the frequency with which groups of 
several cases of deaths from consumption in one 
family occur in small, badly-ventilated cottages 
situated on damp clay soils. With our present 
knowledge of the conditions necessary for the 
growth of the tubercle bacillus, and of the very 
persistent vitality of its spores as found in matter 
spit up by consumptives, seeing that this matter 
may be dried and ground to dust and yet the 
spores remain for weeks capable of development 
into the specific bacilli if they can only get a 
week’s lodgment where they can get food and a 
sufficiently high temperature, it is probable that 
every one inhales more or less of these spores, 
but that in healthy lungs and throats they do not 
flourish and are soon removed. 

If, then, we accept the theory that a particular 
group of houses, or even a particular house, may 
be specially dangerous as a cause of tuberculous 
disease, it must be because the bacilli or their 
spores are found in such places in unusually 
large quantity, or because the locality and condi- 
tions are such as to specially favor the growth of 
these organisms, or because the locality and con- 
ditions exercise such an influence on those who 
live in them that the bacilli find it possible to 
grow and develop in their lungs or air-passages, 
or, finally, because of a combination of these. 
The first reason is not a probable one, because 
very careful investigation in hospitals for con- 
sumptives, in which the number of bacilli and 
spores present must be relatively large, does not 
indicate that healthy persons, such as nurses, 
etc., living in them are specially liable to contract 
the disease. 

It is dampness and want of ventilation that 
makes a house or a group of houses dangerous, 
and they probably do this, in large part at least, 
by causing or promoting slight inflammations of 
the air-passages, sore throats, bronchitis, etc., 
which lower the vitality of the tissues and so 
make them fit to support the tubercle bacillus. 

Ir into such dangerous houses a case of con- 
sumption is brought, it is easy to see how the 
house may become infected and a source of 
specific contagion as well as of general debility 
or disease. 

Dr. Ransome gives illustrations of the wide 
difference in the death-rates from consumption 
between different squares or groups of squares 
in Manchester and Salford, showing that it is in 
the narrow streets and courts, where there are 
many back-to-back houses having usually no 
cellars and no ventilation, that the mortality 
from consumption is greatest. ‘The moral is the 
same as usual—seek a well-ventilated, thoroughly 
dry house, on a dry subsoil, and you need not 
worry overmuch because you have “ consump- 


tion in the family.”” It is consumption in the 
house that you have most to dread. 


DANGEROUS ELECTRIC-LIGHT WIRES. 


On April 15 a young man was instantly killed 
in New York by touching the pendent end of a 
“dead” wire. It appeared from expert evidence 
given at the coroner’s inquest that the 
insulation of  electric-light wires is neces- 
sarily imperfect in wet weather, and that in 
such weather if two “dead” wires are in 
contact with the same electric-light wire, no 
matter how far apart, and reach one to the 
ground and the other nearly so, a person standing 
on the ground and touching the latter wire will 
receive the full charge of the dynamo. It was 
stated that there are many miles of “ dead” 
electric-light wires on the poles, as it costs as 
much to take a wire down as to put it up, and 
the opinion was expressed that the underground 
system was the only safe one. 

The verdict of the jury was to the effect that 
the death was caused by the neglect of the 
United States Illuminating Co. in not removing 
the loose wire. 

Since this accident another death has occurred 
in the same city from touching a low-hanging 
“live” light wite. 


CAUSE OF DELAYS IN GOVERNMENT 
WORK. 


As AN illustration of the various causes that 
produce delays in the prosecution of Govern- 
ment work for the improvement of our rivers and 
harbors, we would cite the recent report of Gen- 
eral Duane, Chief of Engineers, U. S. A., for- 
warded to Congress by the Secretary of War, in 
which it is pointed out that the improvements 
for the navigation of Black Warrior River, Ala.; 
Cumberland River, Tenn.; Kentucky River, Ky.; 
and the Allegheny River, Pa., and the improve- 
ment of the harbor at Ludington, Mich., are 
either delayed or cannot be commenced for the 
reason that there js not legal authority to acquire 
the land necessary for the erection of the im- 
provements thereon. 

A bill has been introduced in Congress 
authorizing the Secretary of War to institute 
proceedings in the name of the United States to 
enable him to condemn land, secure right of way 
or material needed for the prosecution of work 
authorized by Congress, providing, however, that 
when the owner of such land or right of way 
fixes a price that the Secretary of War considers 
reasonable, he may purchase the same at such 
price without further delay. Until this bill is 
passed we presume these improvements cannot 
be carried out, notwithstanding an appropriation 
has been made therefor. 


THE ASSEMBLY CHAMBER CEILING 
IN THE CAPITOL AT ALBANY. 


WE give, on another page, the final report of 
recommendations of the expert commission ap- 
pointed by the Legislature some three months 
ago to examine the vaulted stone ceiling of the 
Assembly Chamber of the New York State 
Capitol. Their preliminary report was given in 
our issue of February 18. 

The commission consisted of John Bogart, 
State Engineer and Surveyor ; Thomas C. 
Clarke, Civil Engineer; and Richard M. Up- 
john, Architect ; and to the former of these 
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gentlemen we are indebted for copies of these 
reports and for courtesies extended to our 
representative who recently visited Albany and 
made a careful examination of the defective 
structure, and secured data from which we pro- 
pose in an early number to give such an illustrated 
description as may enable our readers to clearly 
understand the points at issue. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


AN OLD PORTAL. 





A HOUSE IN WORCESTER, MASS.—PEABODY & STEARNS, 
ARCHITECTS. 


REPORT ON ASSEMBLY CHAMBER CEILING, 
NEW YORK STATE CAPITOL. 
Zo the Honorable the Speaker of the Assembly of the 
State of New York: 


Sin: Under a concurrent resolution of the Legislature 
the State Engineer was requested to cause an examination 
to be made of the Assembly Chamber in the new Capitol, 
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and subsequently an additional centre was found neces- 
sary and put in place to support one of the ribs of the 
northern vault. 

At the request of the committee a second report was 
made on March 7, 1888, confirming the recommendations 
of the first report that the ceiling be taken down, and 
adding that its place should be supplied by one of lighter 
construction and more favorable for parliamentary pur- 
poses. 

We now beg to submit a final report. 

Before referring in detail to the ceiling of the Chamber, 
we desire to refer to the condition of the staircase ad- 
jacent tothat Chamber. This condition is such that it 
must be repaired, and we judge from the examination that 
can at present be made, that the repairs may be effected 
by rebuilding the part below the first floor with new and 
enlarged foundations. But it is possible that further de- 
velopments, when the work is entered upon, may show that 
it will be necessary to take down and rebuild the whole of 
this staircase. We think, however, that this will not be 
requisite. 

Our examination of the foundation of the structure 
leads us to say that the base of the main tower, now un- 
finished, is very heavily loaded, and, in our opinion, it 
will be unwise to continue a heavy construction for this 
tower; and, in fact, to add any great weight upon that 
foundation, without, in some manner, enlarging its area. 
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the ceiling of the Assembly Chamber were defective. We 
have also been informed by a number of members of that 
body that the acoustic properties have been decidedly im- 
proved since the temporary flat ceiling of plank has been 
in position. This leads to the suggestion that the new 
ceiling should be flat, and it may be constructed of wood 
or of metal, possibly with glass panels. It would then 
be similar in treatment to the ceilings of the Senate or 
House of Representatives at Washington, or to that ceil. 
ing of the Senate Chamber in the Capitol at Albany. 
Skilled architects can undoubtedly design such a ceiling 
so as to give to the Assembly Chamber a stately and ornate 
architectural effect. The weight of such a new constmc. 
tion would be much less that the present ceiling. 

The brick and iron floor over the Assembly vault need 
not be replaced unless possibly by a light fire-proof con- 
struction as a protection to the new ceiling below. 

‘The side walls of the three dormers should be replaced 
by metal and slate. 

When these weights are removed, and the new weight 
added, the walls of the rooms below the Assembly Cham. 
ber will be relieved of some 2,700 tons of load, and we do 
not anticipate, in that event, further serious settlements 
or cracks. We recommend that the golden corridor be 
repaired by removing the easing of the wall piers and put- 
ting in heavy iron girders at the floor-level to carry these 
piers which now rest on brick corbels. New stone must 
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and particularly the ceiling and foundations and supports 
thereof, for the purpose of ascertaining its present condi- 
tion and stability, and danger, if any, to be apprehended 
therefrom, and to associate with him in such examination 
and report Mr. Thomas C. Clarke and Mr. Richard M. 
Upjohn, and to report the results of such examination, 
together with their judgment as to the remedy for such 
defects as should be revealed by their investigation. 

Immediately upon receiving notice of this appointment 
the Commission designated by the resolution met, exam- 
ined the drawings furnished, and also made a personal 
examination of the ceiling of the Assembly Chamber. 
This examination revealed such a dangerous condition of 
things that a report was at once made to the Legislature 
on February 3, 1888, upon the pressing and immediate 
question of danger. In that report the actual condition 
of the ceiling was described and reference made to the 
numerous fractures found in it, and recommendation made 
that the Assembly Chamber be immediately vacated, that 
strong and properly-supported centerings be put up, and 
that the whole of the ceiling be taken down as soon as 
possible, and such steps taken as would relieve the press- 
ure on the walls and supports. 

Action was taken by the Assembly upon this report, and 
a square tower of timber was erected in the Chamber, its 
supports being carried to the foundations, and upon it 
centres were put supporting the ribs of the main vault, 


Referring now to the Assembly Chamber, and that 
portion of the building above and below it, we recom- 
mend that the following portions should be removed with 
as little delay as possible after the close of the present 
session : 


ist. All the groining, vaulting, and ribs above the level 


of the capitals of the columns............ 0... we. 1,438 tons. 
2d. The four cross walls and main arches down to the 
capitals of the columns........... 0.0... ..cceees cee 1,172‘ 
3d. The brick and iron floor over the Assembly cesling. 400 ‘ 
ath. The side walls of three dormers facing on the court. 220 ‘ 
Total weight removed....... .............05- 3.230 °* 


The weight of the two gable walls in the attic support- 
ing the chimneys may be transferred by trusses to the 
walls at the side of the central arch. 

It is the opinion of this Commission that a design 
should be adopted for the reconstruction of this part of 
the Capitol building which will throw upon the walls and 
foundations as small a weight as is consistent with good 
construction and proper architectural effect. This can be 
eftected by a ceiling of wood or of metal, constructed so 
as not to throw lateral pressure on the outer walls and so 
as to load the supporting walls below the Assembly floor 
as little as possible. 

It has been stated to us by many members of the Legis- 
lature that the acoustic properties of the stoné vault) of 


then take the place of that which is now cracked and 
shattered. The casings of the temporary library should 
be repaired in the same manner. 

When these things are done, and we believe they can be 
completed before the beginning of the session of 1889, this 
portion of the Capitol building will, in our judgment, be 
in a safe and permanent condition, and require only the 
ordinary repairs. 

It seems proper that this Commission should add that 
the lamentable condition of parts of this great, building 1s 
not due to bad workmanship, because the workmanship 's 
really very good. Neither is it due to bad foundations, 
because we find that the settlement of the foundations has 
been slight and not very irregular, while those foundations 
are, in places, loaded beyond what was intended in the 
original design and construction, The ruin of the vaulted 
ceiling is due to the fact that (pe design and method of 
construction and loading of these arches and vaults have 
been such as to give pressures which have resulted in the 
disintegration of the structure ; the joints being, in many 
places, open, and in others compressed to such an extent 
that the stone has splintered and is full of cracks. 

All of which is respectfully submitted. 

(Signed) JouN BoGart, 
THOMAS C. CLARKE, 
RICHARD M. UPJOHN. 
APRIL “16, 1888. 
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CEDAR-BLOCK PAVEMENTAT LEAVENWORTH, 
KANSAS. 


NoTICING in an exchange a discussion regarding pro- 
posed new pavements for Leavenworth the statement that 
a cedar-block pavement on a certain street had proveda 
failure, we wrote to City Engineer George T. Nelles asking 
for facts and details as to the manner in which the pave- 
ment was laid. The following is from his reply : 


‘* The pavements in question were put down on two of 
our principal business streets and on one resident street, 
and consisted of 7-inch sound white-cedar blocks 4 to 8 
inches in diameter laid on a 6-inch concrete foundation. The 
work was all done in accordance with the srecifications in 
general use for this class of work The work was done 
during the summer and fall of 1887, so that the reliable test 
of use cannot be brought into play. So far as I am able 
to judge from my knowledge of the manner in which the 
work was done, and from present indications, the work will 
prove as permanent and lasting as any pavement of this 
class. The cedar blocks were of unexceptionally good 
quality, live and sound, and free from the usual imperfec- 
tions of this class of material. The assertion made in the 
clipping herewith to the contrary is absolutely without 
foundation. Owing tothe inferior quality of the sand 
and broken stone available here for carrying on works of 
any magnitude, the concrete foundation may not be up to 
the standard. Still I confidently believe it is ample for 
the purpose, and that it will outwear a great many sets of 
cedar blocks. I have recently had occasion to examine 
some of the concrete laid during freezing weather last fall, 
and found that, although not perfectly set, it has not been 
in the least disturbed by the frost or the traffic over it. I 
have not arrived at the true inwardness of the attack on 
cedar pavements, but think that the idea that the pave- 
ments laid last year are failures arose from the fact that 
several very ugly settlements have taken place where the 
pavement was laid over heavy fills, which, until repaired, 
greatly injures the appearance of the work; and from 
the fact that the blocks raise along the street-car line, 
which was put down without cross-ties by laying the 
stringers directly on the concrete, and being dependent 
entirely on the blocks to hold it down, and in consequence 
has raised the blocks in places. There is nothing, so far 
as I can see, connected with this work that can be cited 
as an experience with cedar block pavements.” 


STRENGTH OF CEMENT MORTAR. 
BY IRA O. BAKER, 
brofessor of Civil Engineering, University of Illinois. 
[ Written in answer to a correspondent who, on page 294 of THE 


ENGINEERING AND BUILDING REcoRD, inquired for data on the 
strength of cement mortar, particularly in thin layers.] 


NEARLY all experiments on the strength of mortars 
have been made to determine its tensile strength. That 
this is unfortunate has been admirably shown in the excel- 
lent article on ‘‘ Cement Mortars,” by E. Kuichling, Mem. 
Am. Soc. C. E., lately published in this journal. The 
following table, carefully compiled from a large number 
of reliable experiments, gives the tensile strength of 
cement mortar : 


Table Showing the Tensile Strength of Cement Mortars. 





Composition 


ROSENDALE. PORTLAND. 
of the 
Mortar. Age of Mortar. Age of Mortar. 
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z 3 20 40 80 129 go 110 175 220 
x 4 15 25 60 go 75 75 | 130] 170 
1 5 10 1s 50 50 60 65 110 130 
1 6 6 10 45 75 50 35 go 100 








An examination of the results of about sixty experi- 
ments, made with the U. S. testing machine, seems to 
show that the compressive strength of mortar, as deter- 
mined by testing cubes, is from 8 to 10 times the tensile 
strength of the same mortar at the same age. Of course 
these results are not very valuable as showing the com- 
pressive strength of mortar as employed in the joints of 
masonry. It is well known that mortar when tested in 
thin layers between materials stronger than itself is consid- 
erably stronger than when tested in cubes. The increase 
in strength depends mainly upon the thinness ef the joint 
and the strength of thé pressing surface. No extended 
experiments have been made in this direction. 

The following data on the compressive strength of con- 
crete will give some idea of the relative compressive 
strength of mortars of different composition. 


exposed to the air for six months, as determined in con- 
inection with the construction of the St. Louis Bridge, was 
! 


The compressive strength of 6-inch cubes of concrete 


as follows: with the proportions of 1 part cement (Akron 
and Louisville), 1 part sand, and 4 parts broken lime- 
| stone, the mean compressive resistance from nine trials 
was I,200 pounds per square inch (85 tons per square 
foot). With the proportions of 1, 2, 4, the average resist- 
ance of twelve trials was 940 pounds per square inch (70 
tons per square foot), Tests with the U. S. testing- 
machine, at Watertown, Mass., between steel gave an 
average of 1,544 pounds per square inch (110 tons per 
square foot) for 4-inch to 16-inch cubes of concrete 46 
months old, composed of 1 part Rosendale cement-paste, 
1¥% parts sand, and 6 parts broken stone. Under the 
same conditions concrete composed of 1 Rosendale cement 
paste, 3 sand, and 6 broken stone stood 102 pounds per 
square inch (73 tons per square foot). Another sample of 
cement gave 1,078 pounds per square inch (77 tons per 
square foot) for concrete, 22 months old, composed of 1 
part cement, 3 sand, 2 gravel, and 4 broken stone. Ten 
experiments with a single sample of Portland cement gave 
3,067 pounds per square inch (219 tons per square foot) for 
Portland concrete composed of 1 cement paste, 3 sand, 
and 6 broken stone. The concrete under the Washington 
monument, composed of 1 Portland, 2 sand, 3 pebbles, 
and 4 broken stone, when six months old stood 144 tons 
per square foot. 

The data in the following table, even if not exactly in the 
line asked for, are very instructive. The experiments were 
made with the large U.S. testing machine at Watertown 
Mass., upon brick piers 12 inches square and from 1 foot 


4 inches to ro feet high, and gave the compressive strength 
as follows: 
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/ The brick were, unusually strong, having an average 
strength of nearly 1,500 pounds per square inch, tested 


' flatwise between steel ; it does not appear that an increase 


of 50 per cent. in the strength of the brick appreciably 
affected the strength of the masonry. The mortar was 
14% months old when tested. The piers were from a year 
and a half to two years old when tested. The strength of 
\ the piers varied with the height ; in a general way the ex- 
eriments show that the strength of a prism Io feet high 
laid in either lime or cement mortar, is about two-thirds of 
that of a 1-foot cuhe laid in the same way, although a con- 
clusion derived from so few experiments (22 in all) is nog 
entirely reliable. 
In attempting to draw conclusions from any experiments, 
it must be borne continually in mind that the result of a 
single trial may possibly be greatly in error ; in this case, 
this precaution is very important, since the difference be- 
tween experiments apparently exactly alike was in some 
cases as much as 50 per cent. A great variation in the 
results is characteristic of all experiments on stone, brick, 
mortar, etc. Except on the ground of a variation in ex- 
periments, it is difficult to explain why the fourth mortar 


is weaker than the second, while the masonry is stronger ; 
or why the masonry in the fifth line is stronger than that 
in the seventh. However, the experiments are enough to 
show conclusively that increasing the strength of the mor- 
tar adds to the strength of the masonry; for example, 
notice that the substitution of the fifth mortar in the table 
for the first adds 70 per cent. to the strength and doubtless 
much more to the durability. Similar experiments* show 
that masonry laid in mortar composed of one part Rosen- 
dale cement and two parts sand is 56 per cent. stronger 
than when laid in mortar composed of one part lime and 
four parts sand. A member of the Institute of Civil En- 
gineers (London) sayst that ‘‘ brick-work laid in lime is 
only one-fourth as strong as when laid in clear Portland 
cement.” 

Of course, the apparent efficiency of the masonry, as 
given in the table, depends upon the manner in which the 
strengths of the brick and mortar were determined, as well 
as upon the method of testing the masonry; for example, 
if the brick had been tested on end the apparent efficiency 
of the masonry would have been considerably more, or if 
the mortar had been tested in thin sheets the strength of 
the masonry relative to that of the mortar would not have 
been so great. The piers began to show cracks at one- 
half to two-thirds of the ultimate strength. 

It should be mentioned that the mortar with which these 
piers were built appears to be much weaker than similar 
mortar under like conditions ; compare 72 and pages 126, 
166, 188, 197 of the Report of Tests of Metals, etc., made 
at Watertown in 1884. Ordinarily mortar is 8 to ro times 
as strong for compression as for tension, whereas the first 
six mortars in the preceding table were but little stronger 
in compression than such mortar should have shown under 
tension. The officer in charge is ‘‘ unable to offer any 


explanation ; the cement was bought on the market, and 
the maker’s name is not known.” The cement was not 
tested. However, the experiments are consistent within 
themselves, and therefore show relative strengths cor- 
rectly. 

Some German experiments} gave results as in the table 
below. It is not stated how the strength of the brick or 
of the masonry was determined. The term cement in the 
table refers to Portland cement. The permissible strain 
allowed on brick masonry by the building regulations of 
Berlin are less than one-tenth of the results in the table. 
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CARI, PFEIFFER. 


In the death at Washington, D. C., April 27, of Carl 
Pfeiffer, the profession and American Institute of Archi- 
tects has sustained the loss of an active and prominent 
member who is deeply mourned by a wide circle of friends 
and associates. 

Mr. Pfeiffer came from Germany to this country at the 
age of 15, about 35 years ago, and has devoted himself 
zealously and successfully to his professional duties, which 
of late years have been largely of consultation. He was 
prominent in hospital and asylum work and especially in- 
terested in the accompanying ventilation problems. He 
was the architect of the Church of the Messiah, the Roose- 
velt Hospital, the Insane Asylum at Middletown, and the 
German Hospital at Seventy-seventh Street and Fourth 
Avenue, New York, Fifth Avenue Presbyterian Church 
(Dr. John Hall), besides many other important edifices. 

He was for two years Secretary of the American Insti- 
tute of Architects, and was a member of the National 
Academy. 

For some years his health has been precarious, and he 
was overtaken by his last illness while returning to New 
York from Asheville, N. C., which he had visited in vain 
hopes of benefit from the change. 
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* Report of Experiments on Building Materials made for the city 
of Philadelphia on the U.S. testing machine at Watertown, Mass., 


. p. 323. 


+ Proceedings, Vol. XVII., p. 441. 


Nostrand’s Engineering Magastne, Vol. XXXIV., p. 240, 
fa the abetracts of the Institution of Civi] Engineers London). 
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BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 


No. XXXII.* 


*« This heading was accidentally omitted from the accounts of the 
erection of the Harlem Briige and of the Poughkeepsie Bridge in the 
issues of Jaouary 2 and March 3, respectively, which should have 
been numbers XXIX. and XXX. of the series. 


(Continued from page 300.! 
ERECTION OF POUGHKEEPSIE BRIDGE.—NO. 2.* 
MASONRY. 

THE safe completion last fall of the submerged work 
successfully terminated an enormous and costly task, which 
was subject to many unusual and complicating conditions. 

About 40,000 barrels of cement were used in the cribs, 
and 20,000 in the masonry, 134 or two barrels being re- 
quired per yard for the concrete. Portland and Rosendale 
brands were used, subjected to continual tests of speci- 
mens taken from at least every tenth barrel. The speci- 
mens tested were molded into briquettes of the standard 
form and section recommended by the American Society 
of Civil Engineers. Several briquettes of neat cement 
were made of each sample and allowed to set from one to 
sixty days in the air and under water, and were then 
broken in the machine described on page 117 of our issue 
of January 21. The specifications required standard 
strength, which was attained in all cement used. The 
concrete in the cribs was made in the proportion of one 
part cement, two parts sand and three parts broken stone, 
crushed when necessary to pass through standard gauge. 

Figures 5 and 6 show the Cockburn Barrowend Machine 
Company’s steam-mixer used for making concrete for the 
cribs. A square iron box B is provided with collars 
R R, which rest on friction-wheels C C mounted on the 
cast bed-frame A. ‘The materials in requisite proportions 


are delivered to hopper H and supplied with water through | 


pipe W. The material passes through collar D into 
B, and is thoroughly mixed by the constant revolution 
of the box turned by a separate engine (not shown) 
that is geared directly to spur-wheel G. As the weight 
increases in the hopper the plastic concrete is forced 
out of the end E, which delivers it ready for use to 
the buckets, one of which is always being filled. One of 
these machines has a capacity of 150 cubic yards of con- 
crete in ten hours, and on one occasion two machines de- 
livered 431 cubic yards in 10 hours. 

About 12,000,000 feet B. M. of timber was used in the 
cribs, and bolted together with 1,200 tons of iron. 

The pier masonry is bedded on the caisson floors from 
10to 15 feet below high-water line and is about 30xgo feet 
on the base and 4o feet high. The piersare faced with dark 
coursed limestone from the quarries at Sandy Hill, N. Y.. 
and capped with dressed coping of the same, with cut 
stone beds for the tower pedestals. The tacing stones were 
laidin cement mortar, 1 part cement and 2 parts sand. The 
anchor-bars were placed before the piers were carried up, 
and solidly built in as work progressed. The face walls 
are one stone in thickness, and the interior chamber is 
filled with concrete in proportions of 134 barrels Portland 
cement to 1 cubic yard of gravel well packed and 
rammed. The stones in the concrete did not exceed 
two inches in any dimension, but large irregular blocks 
were bedded in it throughout. 

Figures 7 and 8 illustrate the concrete-mixers for the 
pier work. 

The steam-mixer M is placed on an elevated platform P, 
upon which the materials are delivered. On the deck be- 
low a tramway leads from the foot of the hoisting der- 
rick, and terminatesin a Y, which permits a second car 
and bucket B to be presented before the first one, A, is 
quite filled, so the mixer can work continually. Water is 

_supplied to the mixer by pipe R, and laborers constantly 
shovel the sand, cement and stone into the iron trough M 
whose ends are closed, and whose cylindrical bottom sur- 
face is just cleared by the inclined blades W W that 
are fastened to the shaft S, continuously driven by an en- 
gine geared toits upper end. The materials are supplied 
at the upper end of M, and thoroughly incorporated by 
the agitation of the blades before they are ejected at C. 
The delivery is in a constant stream, that is caught on the 
pivoted chute F and deflected into either bucket A or B 
at will. This mixer has a maximum capacity of roo 
cubic yards of concrete in 10 hours; it is driven by a sepa- 
rate engine, and even when working up to its capacity re- 
quires but few attendants. One hundred laborers would 
be required to make the same amount of concrete by hand 
in a less satisfactory manner. 


*No. 1 of these articles, containing the General Description and an 
account of submerged work, appeared in our issue of March 3. 
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The buckets used for carrying the concrete from mixers 
to the pier hold about one cubic yard, and are so conve- 
nient and well made that we show them in Figs. 9, 10, and 
11. They are built of oak plank, the sides and bottom two 
inches thick, well reinforced by batten cleats, and bolted to 
corner posts P P. The hinged bottom is in two leaves, I. L, 
having eye-bolts, E E, through the free edge. Chains 
through these eyes are fastened to the shaft D, which is 
turned by a crank at K, and winds up the chain, closing 
the leaves L L. The shaft is secured at any time by the 
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ratchet C and paw! B. After being filled the bucket iS 
received by the derrick and swung over the place where 
its contents are required. The cord A is then pulled and 
disengages the pawl B, the shaft being released, the chain 
unwinds, and the leaves LL dpen and discharge the 
concrete: the bucket is lowered, the chain rewound, and 
it is again ready for filling. 

The stone, cement, etc., were handled in the usual man- 
ner by mast and boom derricks run by steam-engines, 
which a considerable number were used by the contractors. 

, (To BE CONTINUBD.) 
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EIGHTH ANNUAL CONVENTION OF THE 
AMERICAN WATER-WORKS ASSOCIATION. 
(Continued from page 315.) 

WATER-SUPPLY SOURCES AND TREATMENTS.* 


By J. T. FANNING, President of the American Wates- 
Works Assoctvtion, 


:Vitural Clarification.—The waters from mountain 
Streams among the granite hilis, though unfortunately 
within the reach of so few villages, are the purest among 
the sources of water-supply, and are also the clearest 
except in floods. 

Then next, the waters from the gneiss, trap, and other 
unstratified hills, and then upland lake waters are excel- 
lent, but these when gathered in reservoirs exposed to the 
light may be as prolific producers of tiny plant life as a 
newly-fertilized lawn. . 

We must store them in darkness and keep their temper- 
ature low or they will require artificial clarification. 

As the hillside streams and waters of the upland lakes 
abrade their channels and shores and receive the drainage 
of the forests and swamps, they take in mineral and 
Organic sediments, and on reaching the lower valleys as 
large rivers there comes the necessity for their artificial 
clarification in some degree to fit them for supplying po- 
table water. For villages and towns not on the upland, 
clarification, in some form, is a subject of most vital 
importance. 

Along the bases of such hills as furnish the best surface 
waters are found the best examples of naturally clarified 
waters in their clear flowing springs. 

The villages and towns of the midlands and plains have 
to create artificial springs to receive the advantages of 
natural clarification. This they may do in various forms 
of driven and other wells, infiltration tanks and galleries, 
but these for reasonable success must be in silicious sands 
or coarse gravels, that the flow may be ample and the 
mineral impregnations slight. Large proportions of 
soluble minerals inthe soils lead to undue hardness in the 
water and renderthem unavailable for infiltration pur- 
poses. 

The areas of the water-sheds of the wells and galleries 
are controlling conditions, for the rainfall upon each water- 
shed area, less evaporation, is the true source of supply, 
and the uniformity of continuous flow is governed by the 
storage capacity of the soil and the rate of percolation to 
the given well through its sub-strata. If the gallery and 
sources of flow are shallow, then the water-shed must 
be closely scrutinized lest some organic taints be carried 
down in solution from the surface. 

Three principal conditions of successful infiltration of 
potable waters are: (1) Sufficient water-shed ; (2) pervious 
receiving and conducting strata ; and (3) insoluble storage 
Strata. 

The most successful infiltrations for supplies of towns 
and the large villages have been into relatively long and 
narrow galleries, and the values of their waters have varied 
according to the nature of the filtering soils. 

The mineralogical conditions suggested above indicate 
in a general way where infiltration supplies may be sought 
with a reasonable degree of success. In their most suc- 
cessful use, about one-tenth of an acre of bottom surface 
in the gallery has supplied 1,000,000 gallons of water, 
requiring a gallery say eight feet wide and 540 feet long. 

Granular sands offer the best possible conditions, and 
are sometimes available in the islands and stores of lakes 
and streams. Without the most favorable conditions, 
extent of gallery required makes infiltration unavailable to 
the medium-sized and larger cities of the valleys. 

Deep-Well Water-Supplies.— Different systems in the 
consiruction of water-works have their respective waves of 
popularity. Just at present driven and drilled wells are 
attracting much attention, and all over our land prospect- 
ors are drilling deep for water, oil, and gas. Discussions 
of the ‘‘germ theory” of disease have been frequent of 
late, in which drinking-water from surface sources is 
assumed to be sometimes a conveyer of micro-organisms, 
that become lodged in the human system and induce various 
fevers and epidemic diseases. ‘hese have had much 
influence in leading individuals and villages to seek their 
water-supplies deep below the habitations of the proto- 
phyta and protozoa, and there is a popular notion in most 
localities thac if a well is only drilled deep enough any- 
where a flow will be the reward as cOépious as when Moses 
smote the rock in the wilderness. There are localities 
where an artesian flow of water or oil is a probability, and 
other localities where the financial expenditure for a test 
is unwarranted. An intelligent geological study of any 
locality is the basis of a prediction whether granite, lime- 
stone, sandstone, shale or coal will be found in the sub- 
strata, and likewise it is the basis on which to found the 
pred.ction of the presence or absence of water or oil that 
will flow with sufficient volume and pressure. 

An invariable condition for the production of a flowing 
well is an inclined or pervious stratum overlaid by an im- 
pervious stratum, and usually an impervious stratum 
underlies the pervious one. To illustrate these conditions 
on a minute scale take a china saucer and cover its interior 
with athin layer of sand, and then place within it another 
smaller saucer covering the sand. Now if the sand between 
the saucers be filled with water to the brim of the inner 
saucer, and a fine hole be drilled through the lower portion 
of the inner saucer, then an artesian flow will be the result. 
Substantially this condition is often found in the sandstone 
regions, and where an extensive coarse granular stratum 





* Paper read before the Conventionof the American Water-Works 
Association at Cleveland, O., April 17. 


of stone o1 of gravel lies inclined between fine-grained 


stone or clay, and has a broad outcrop at its highest ex- | 


posed edge, a copious supply of water will be found, and 
the volume of water it can continuously supply will always 
be dependent on the replenishing rainfall supplying its 
higher portion. 

This condition cannot be anticipated where the igneous 
rocks are near the surface, or where the rock is fine- 
grained as in limestone or slate, unless they are badly 
shattered. Potable artesian water can rarely be anticipated 
in the bituminous belts, now well defined in the settled 
portions of our continent, and usually well outlined in the 
geological maps of our States, and only in these latter may 
oil and gas reasonably be anticipated. 

As with the gallery supplies, so with the artesian supplies 
do we find the extent of available water-shed to interpose 
a limiting condition, and rarely can the medium and 
larger-sized cities of the valleys find an ample deep-well 
clarified supply by searches among their substrata. 

If they will have clarified water they must employ 
some form of artificial clarification to improve their avail- 
able surface water-supplies. We have already alluded to 
the usual necessity for such clarification, but when the 
necessities that grow out of our physical requirements 
are opposed by municipal financial weakness, the weakness 
usually proves the stronger. 

Artificial Clarification.—Sedimentation, precipitation, 
filtration, and aeration of water-supplies are subjects that 
have been-ably discussed in these meetings and some val- 
uable papers relating to these topics are ready for presen- 
tation during this annual yathering, so that a mention in 
outline only is proper at this time. 

As in natural clarification so in artificial the chief objects 
are the removal of : 

1. Mineral matters in suspension, consisting chiefly of 
silicious and caicareous sands, marls, loam, and clay. 

2. Dissolved organic matters in suspension, both veg- 
etable and animal. 

3. Live organisms, both vegetable and animal, and the 
dissolution of the organic and mineral solutions in the 
water, including the removal of acquired color and the 
restoration of a due proportion of oxygen. 

As incident to the study of clarification of waters, atten- 
tion has been drawn to the forms of aquatic life that lead 
to the chief necessity for such treatment. We have ob- 
served that the clear mountain streams if held in storage, 
and we may add also pure waters generally if stored with 
light and summer warmth, develop certain of the fresh- 
water algz with rapidity, and of such plant life the desmids 
take most kindly to the pure water. 

They ave harmless while living, but if abundant give 
odor and opaqueness to the water as they decay. 

The oscillatoria and conferve incline to waters with 
calcareous impregnation and are indicative of hardness to 
some extent. 

The bacteria are of the lowest group of alg and incline 
to waters having organic pollutions, and these are the 
microscopic plants we are taught most to fear. Their 
presence has been believed to be invariably associated 
with the putrefaction of decaying animal and vegetable 
matter, and their tenacity of life is remakable. 

Dr. Cohn distinguishes two classes of them present in 
the ferments of putrescence, also a color-producing class 
and a disease-producing class. 

The term ‘‘ microbes,” as used in our literature of water 
analysis, includes both the micro-algze and micro-fungi. 

The biological investigations of public water-supplies 
includes the study of the characteristics of the microbes 
and of their effects when introduced into the human sys- 
tem. 

Among the lowest forms of aquatic animal life the 
spongilla has proved most offensive in the odors of our 
natural lake and impounded waters. 

The tiny infusoria and polyps sometimes develop in 
superabundance and in their decay we have an objection- 
able water pollution. 

The pollution most apparent to the naked eye other than 
mineral sediments are the washings of forest and field, and 
the pollutions harboring most dangers are the several classes 
of sewage in process of dissolution and in solution. 

Dilution and agitation are nature’s remedies for natural 
pollutions, but humanity has counteracted the remedy 
where it has bu‘lt its gardens, factories, and towns more 
numerous and dense as the water grows slacker along its 
course through the valleys to the sea. 

The remedy which has been most extensively tried and 
most discussed in these meetings is sand filtration, and 
you are familiar with the construction of sand-filters. 
Among their best surfacing materials are fine-grained 
silicates of soda, alumina, potash, lime, etc., and with 
these are mixed at times granular iron and especially the 
magnetic carbide of iron and charcoal. and also prepared 
charcoal plates have been used. 

These filters do excellent service if they are cleaned as 
often as excellent service demands, which 1s very often for 
aturbid water, and if not duly cleaned they may clarify 
for a time, in lessening degree, until so foul with inter- 
cepted matter as to finally pollute the flowing water. 
Uncleaned and unaerated filters, public or private, are an 
abomination and a danger. 

Sand-filters for public supplies require about four-tenths 
of an acre of surface for each million of gallons per diem, 
and cost from fifty to eighty thousand dollars per acre for 
original construction. 

In the Northern cities the formation of anchor-ice on 
the surface of the sand and ice on the surface of the water 
interferes with the use of such open filters, and under favor- 
able conditions the cost of filtration of turbid waters will 


not be much less than $2.50 per million gallons of water 
filtered. 

The water ought, if possible, to be prepared for either 
public or private filtration by sedimentation if it carries 
much sand or coarse sediment, and by precipitation if it 
carries much fine clay or organic matter in suspension, 
mineral or organic matter in solution, or contains uudue 
proportions of aquatic life, so that the filter may be relieved 
of excessive work, of excessive clogging and pollution, and 
may be more easily cleaned. 

Various precipitants are familiarly known and used in 
the processes of the arts, including salts of many of the 
metals ; for instance, the sulphates and persulphates of 
iron, copper, manganese, zinc, aluminum, potassa, lime, 
and the chlorides and perchlorides of iron, tin, aluminum, 
magnesium, calcium, etc. 

Hydrated aluminum chloride and alumino-ferric com- 
pounds have had large application, and iron in filings, 
scraps and bundles of wire have been used in the purifica- 
tion of water polluted with vegetable organic matter in 
process of dissolution. Alum, lime, and iron have long 
been used for precipitants by families whose household 
supplies of water came from the clay-carrying rivers or the 
dark-stained upland lakes. 

The sulphates of metals should, however, be cautiously 
used where they are liable to contact with organic solutions, 
as they may be converted into soluable sulphides and dis- 
engage sulphuretted hydrogen. 

For the water-supply of a large city natural sedimenta- 
tion, by rest of the water in settling basins, is a slow pro- 
cess, excepting for the coarse sands and heavier sediments, 
and requires large and costly basins in which to give the 
water six to twelve days rest before it is passed into the 
distribution system. With the proper and continuous use 
of precipitants as much may be accomplished in the same 
number of hours with great saving in cost of settling 
basins. Some of the precipitants have such affinities for 
organic matters in solution, and clays in suspension, that 
they almost instantly unite with them in coagulated floccu- 
lent masses, and are so concentrated that they have suffi- 
cient specific gravities to promptly start downward to the 
basin floor. In this movement of the flocculent material 
clarifying the water, the micro-organisms whose homes are 
in the midst of the organic pollutions are largely caught 
and borne downward also. In the coagulations are caught 
much of the impalpably fine organic matter and also the 
microscopic plants that give color or opaquenes or turbid- 
ness to the water. 

At the same time the dissolving organic matters that are 
thrown down to await the periodical cleaning of the basin 
floor are rendered less soluble by their contact with the 
metallic salts which with exclusion from the air hinders 
their further dissolution. 

The basin floors ought to have frequent and thorough 
cleanings. 

Those pollutions in the waters that incline to resist pre- 
cipitation are common salt, urea, ammoniacal salts, salts 
of the alkaline earths, oils and refuse similar to that from 
gas-works. 

As nitrates and nitrites are not fully controlled by the 
precipitants economically available, it is evident that pre- 
cipitation is not a permanent guarantee against later putre- 
faction in the water if it is afterwards exposed to light and 
warmths of the summer sun, but the tendency is reduced 
by reduction of its cause. 

Limy waters are alkaline, and there is more tendency to 
active putrefaction in alkaline than in neutral or acidulated 
waters. 

Then we are to observe that the salts of iron if used in 
excess give colors to the water ranging from a greenish 
yellow to black ; for instance, contact of iron with sulphur 
gives a very dark brown tint. 

For water-supply clarification purposes, solutions of 
iron, aluminum, and calcium are the precipitants most 
economically and commercially available, and they are 
used alone or in varied combinations according to the 
characters of the sediments and pollutions to be acted 
upon. 

Very small proportions, comparatively, are effective, 
and the precipitants themselves are so completely carried 
down with the precipitated matters that bare traces of 
them remain in solution in the water. 

Precipitation is an intermediate treatment between the 
more common process of sedimentation and filtration, and 
it reduces materially the cost and time of unaided settle- 
ment and ot area of settling basins. 

The precipitants are easily introduced, for they may 
flow from the faucets of one or more small tanks placed 
above the inlet stream of the settling basin, and thus be 
intimately intermingled with the waters. 

In preparing an tron solution for clarifying the muddy 
water of the Mississippi at New Orleans our honored Ex- 
President has treated red hematite iron ore with hydro- 
chloric acid, bringing it to 1.5 specific gravity, and his 
experiments showed that one part in twenty thousand 
parts clarified the muddiest water of the river, and neither 
hardened the water or lett any trace of iron therein. 

In every case where filtration is desirable preliminary 
preparation by precipitation is important, and in very 
many cases where sand filtration on the older system is, 
for financial or other reasons, impossible, precipitation 
will greatly improve the water-supply, and private filters 
on the services of such as can afford them can complete 
the process in the portion of their waters that are devoted 
toculinary and drinking purposes. With precipitation most 
waters will be fully htted to enter the distribution-pipes. 

Atter precipitation or filtration the waters should be kept 
well covered, and it is advisable that they be not kept on 
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storage long enough for the slight remaining organic mat- 
ters to again reach a condition approaching objectionable 
decay. 

Aeration, which will restore to the water an abundance 
of oxygen, is a most excellent treatment and antiseptic 
after precipitation and filtration. This is simply accom- 
plished by forcing air into the pumping-main, or letting it 
be drawn into the suction-chamber of the pump, or into 
the supply-main from the reservoir. 

Protection of Sources of Water-Supply.—Glancing over 
a map of the water-courses of our country we observe that 
the towns and cities designated therecn are generally on 
the shores of these streams where the water-powers en- 
courage their growth or facilities for commerce will in- 
crease their wealth. The streams are the natural sewage 
channels of their water-sheds, and the water-supplies taken 
therefrom suffer according to the densities of the popula- 
tions and the extent of the manufactures along their 
courses. 

To prevent the establishment of mills, with their accom- 
panying villages and gardens, along the rivers will to some 
extent interfere with local and national prosperities, and 
to entirely prevent the sewage of the upper villages from 
flowing down to the cities of the lowlands will to some 
extent interfere with natural laws. 

We are not adequately handling our water-supplies by 
simply filtering out such pollutions as may chance to come 
down to us, but ought to begin our purification by attack- 
ing the pollutions at their origin, and providing that the 
sewage pollutions shall, so far as possible, be first spread 
broadly on the lands and there clarified by nature’s pro- 
eesses. 

Except in the bituminous districts and alkali plains we 
need rarely fear the mineral impregnations that nature 
sends down to our water-supplies. It is the decaying 
vegetable organic, and especially the sewage organic 
matters that we have most to fear, and these multiply as 
the populations increase. It is in the midst of these that 
the disease-inducing germschiefly generate. ‘he desmids 
and bacteria of the purer waters, though frequently abun- 
dant, are not proved, nor yet fairly accused of endangering 
human constitutions, though absorbed through the medium 
of water-supply. 

The United States have now a total population of about 
sixty million people. Our past rates of decennial gain have 


been : 
1840 to 1850, 35.81 per cent. 
1850 to 1860, 35.57 
1860 to 1870, 22.62 
1870 to 1880, 30.07 


The increase is most rapid in the towns and cities where 
the systems of water.supply must be public in their char- 
acter. 

Eighty per cent. of the population of the State of Mass- 
achusetts, for instance, is already so grouped as to be pro- 
vided with public water-supplies. 

The rapid gain in population, the concentration of the 
people in towns, the increase in number of towns and in 
new water-supply systems, allsignificantly suggesta united 
action looking to the matter of protection of the sources of 
additional water supplies for the existing towns, and of 
new supplies for future towns. This is a question that 
seems to loom up before us as though it might soon assume 
even national importance, and may, in the early future, tax 
the highest statesmanship and the most exalted wisdom. 

The matter is worthy the earnest consideration of the 
American Water-Works Association. 





QUESTIONS PREPARED FOR THE ASSOCIATION, * 


{, WxHaT warrant, based on just treatment of the public 
at large, is there for making a lesser rate for power than 
for consumption? For elevators and mechanical use than 
for culinary purposes ? 

Mr. Ayres—We can pump and sell 1,000,000 gallons 
cheaper than 500,000 gallons. 

Mr. Denman—In some cities discrimination is made in 
the price of the same amounts of water used for elevator 
and hotel purposes. 

Mr. Richards—With us every consumer has a meter and 
pays the same rate. Small consumers are no better able to 
pay than wholesalers. _ 

Mr. Troy—We have adopted a sliding scale, reducing 
for wholesalers. 

Mr. ‘Cubbs—The prime motive of water franchises is to 
insure the provision of a supply for sanitary and domestic 
purposes, wot for hydraulic canals cr manufactories. 

The price should not be reduced for elevators or me- 
chanical purposes, but on the contrary, any benefit of low 
rates should be secured to the householder. 

Water companies are usually allowed to take water from 
private sources, often damaging the property and allowing 
them to become hydraulic supplicrs is an injustice to 
riparian owners. 

Mr. Denman read a list of three classified rates from 
many cities showing a discrimination in favor of large 
consuiners. 

Mr. Decker was opposed to differences in price and 
instanced several cases where elevators used less water 
than domestic consumers and paid about 25 per cent. 
less. 

Mr. Dunham—Charge might be made according to ser- 
vice rendered ; for example, discriminate between a livery 
stable that is benefited by a high pressure and a boiler 
that is not. 





* Discussion before the eighth annual meeting of the American 
Water-Works Association at Cleveland, April 18, .888. 


In a certain city there are two systems, one of high and 
the other of low pressure service. 

Elevators use from the former and discharge into the 
latter system and are charged only two-thirds the amount 
they would be if they discharged into the sewers. 

Some further discussion followed on this question and 
was concluded by the suggestion that if manufacturers 
were charged a price higher than the cost of pumping for 
themselves would amount to, they would not lend any 
support, and that the water-works would be worse off than 
if they had reduced their rates enough to secure their cus- 
tom. , 

II. Where water is sold by meter under a schedule of 
rates, has a consumer a right to sell to his neighbor with- 
out consent from the company ? 

Mr. Decker—No; the company has an exclusive fran- 
chise and the consumer buys only for specific purposes. 

Mr. Richards—We allow several consumers to use the 
same meter, for which a certain minimum rate is charged. 

Mr. Dunham thought it fair if a certain minimum rate 
was maintained. 

President Fanning suggested a comparison of the rules 
of different companies. 

Mr. Troy—We give no water except on the presentation 
ot a permit from the water-works superintendent. 

Mr. Denman—lIf I buy water and pay for it, it is mine 
and I have the right to use it as I please; but if a man is 
using water at the maximum rate, and supplies his nei gh- 
bor and divides the bills with him, he drops to a smaller 
rate. Is this right ? 

Mr. Garrison—We have the gravity system and were not 
allowed to introduce meters when we tried to do so. Mo- 
tors, engines, etc., received special rates, but brewers were 
driven entirely out of business. 

When meters are used special contracts should be made 
on sliding scales and consumers allowed to resell if they 
choose. ° 

Mr. Young—The question is one of private property, 
bought for specific use from which it cannot be diverted. 

Mr. Allen—Such retail business by consumers interferes 
with the company’s franchise. 

Mr. Troy—We had a case of a man using water through 
a meter and letting it run constantly into a tank from 
which he supplied his neighbors free of charge. He re- 
fused to stop when notified to do so, but the matter being 
arbitrated was decided ayairst him. 

Mr. Molis—We allow any number of consumers to use 
the same hydrant and decrease the individual rate as their 
number increases. This greatly stimulates the use of water 
and is a popular measure ; in a year or two the joint con- 
sumers apply for separate hydrants and we make money by 
it. Our net income is about $12,000 a year. 

III. In case of contract to furnish water for a specified 
sum per annum, the maximum amount of water permitted 
to be used being also defined, has the consumer the right 
to sell or dispose of the unconsumed balance ? This ques- 
tion was considered too much like No. I1 to merit discus- 
sion in the limited time available. 





ONE PHASE OF THE PROBLEM.*® 


THE problem is to supply pure water. The phase pre- 
sented is from a point of view which is not elevated nor 
lighted up by much wisdom. 

Water, not as rivers furnish it, which in many places is 
bad enough, but as man has polluted it, is being supplied 
through pipes as it has been for hundreds of years ‘* for 
all purposes.” To purity the water fora great city isa 
very difficult matter. 

There is no need to remind you that we all look to the 
people for support and assistance in these important ques- 
tions of method and expenditure. Their opinion and action 
are essential in every such undertaking. 

In the last few years, during which so much has been 
discovered that calls for prompt and decided etfort, the 
impression that water is free and not a salable article has 
been largely removed, but in its place we have the no less 
dangerous notion that in all places a certain definite sum 
of money should pay for a certain definite quantity of 
some kind of water. 

Men have sought for an ‘‘ average rate,” as if it were 
a lucky number that once known would secure permanent 
happiness. Men have pointed with pride to the low rates 
in their cities when those rates should have been looked 
upon as a disgrace. Councilmen and others with the inter- 
est of the people at heart have assumed in establishing 
rates that unless the rate was as low as in some neighbor- 
ing city—where the conditions were entirely different— 
people would be driven away from their town or not be 
attracted to it, and to-day such notions are common, 

They are all wrong. We might as well stop the trans- 
portation of grain, and then, by means of adulteration, make 
the price of flour uniform all over the country, the same 
in New York and Minnesota. 

Wholesome water should be made the one and only basis, 
and the rate charged should be determined by the cost of 
procuring it, and there is no city in our country where 
people cannot afford to pay that rate better than they can 
afford to pay any rate for unwholesome water. 

We have an illustration in our midst. Six thousand 
families in Cleveland are using well-water where wholesome 
water is convenient. But how was it found out that there 
are six thousand? Why is the fact published and known 
all over the country? Why are steps being taken 
to make that number less? It is simply because the intel- 


* Abstract of paper read b 
convention of the American Water-Works Association at Cleveland, 


O., April 17, 1888. 
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Member H. F. Dunham before the . 


ligence of the present is demanding that after the best has 
been provided it shall be accepted in order to preserve 
health. To demand that the best possible shall be pro- 
vided for the same purpose is no Jess a duty. 





THE KANSAS CITY QUESTION.* 


Mr. A. N. DENMAN, ot Des Moines, Iowa, defined the 
subject as relating to the rights of plumbers to tap water- 
mains, and read a clipping from a Kaawse City newspaper 
of a decision in an injunction suit in which a water-works 
company enjoined a firm from touching or repairing the 
plumbing used in the system for the distribution of water 
about Kansas City without a license from the water-works. 
The judge decided that the water-works company had no 
rizxht to compel a plumber to be licensed by them to repair 
any plumbing work in private property, but decided that 
a plumber would have no right to repair any mains or pipes 
in the streets. The injunction was denied. 

Mr. Denman had secured the opinion of two attorneys 
on the decision, which was to the effect that under the 
ruling plumbers could not tap water-mains without the 
permission of the water company. Plumbers were required 
to observe all reasonable regulations. Mr. Denman dis- 
cussed the legal phases of the problem, and expressed the 
belief that the code of morals concerning water was differ- 
ent from all others. He considered the Kansas City 
decision of interest, because it was probably the first on 
record concerning the relations between plumbers and 
water companies. 

The water company should know in advance of contem- 
plated connections and the required service. It should be 
able to make suitable preparations for it, and provision 
that existing requirements should not be injuriously 
affected by new and arbitrary ones, and it should always 
know what service was performed by every connection 
from the mains. ‘These things were impossible if every 
one might have unrestricted license in the use and connec- 
tions of every branch taken from the mains. But on the 
other hand the piping and fixtures ina man’s own house 
are his private property, and it seems as if he should have 
the right to arrange them to suit himself. 

Q. Would not the difficulty be met by requiring appli- 
cations from property-owners for the water connections? 

A. Yes; but the cost would be excessive, and the rates 
in our town being fixed by law cannot be raised to cover 
the expense. 

Q. Why not make special contracts with each consumer, 
and permit no one but water-works employees to tap the 
mains ? 

A. We have no trouble with our taps, only with exten- 
sions. Consumers are frequently irresponsible, and often 
do not own the property occupied. 

Q. Can you not resort to the curbstone connections ? 

A. Yes, and so can they. 

Q. Can you not then prosecute them for tampering with 
the water-works ? 

A. Yes; but the cost will be excessive, as in all these 
cases, where we should have to pay fees of $25 to recover 
damages not above $3 or $4, and would be laughed out of 
a police court. 





FEED-WATER HEATERS AND CONDENSERS.+ 


My experience is that an economy of about one per cent. 
of the fuel used is gained for each 10” that the feed-water 
is heated. Condensers should be run pretty cool. If we 
sacrifice economy of engines to economy of hoilers we can 
spare a few inches of vacuum. Under proper conditions 
a feed-water heater is beneficial between the low-pressure 
cylinder and condenser, and a second heater for exhaust- 
steam from pumps, etc., would give best results. It is 
questionable whether condensers are beneficial for pump- 
ing-engines of a million gallons capacity or less, but for 
engines of three million gallons capacity and upwards 
independent condensers and attached air-pumps are desir- 
able. 

I prefer attached air-pumps, especially for reservoir 
service. 

Surface condensers should be used on_ high-service 
plants where water has been once pumped ; it can be ad- 
vantageously placed in the suction-main, where it becomes 
simply a chamber full of steam-pipes, and has the use of 
all the water without any cost or waste. I have seen it 
so placed produce a Wacuum of 28 inches ; then by heating 
the feed-water the most beneficial results are gained. 

The use of surface condensers often causes trouble in 
the boilers with cylinder oil, which cakes and produces 
bagging of sheets. This is easily avoided by straining 
the feed-water. 

The use of high-class machinery and competent engi- 
neers and attendance will always be found most econom- 
ical in the end. 

DISCUSSION, 


Mr. Decker — Assuming a 1,000,000.gallon engine, 
steam-pressure of 75 to 80 pounds, etc., should we tor 
reservoir service use a condenser ? 

Mr. Hague—Yes ; but I referred to direct service. 

Mr. Decker—In pumping lime and alkaline water would 
advantages of evaporation overcome loss of heat? 

Mr. Hague—I would condense and heat both, having a 
direct acting feed-pump, but would hesitate to sacrifice 
the vacuum to heating feed-water. : 





* Discussion at the eighth annual meeting of the American Water- 
Works Assuciation at Cleveland, April 18, 1858. 

+ Abstract of informal paper read at Cleveland ae 19 before the 
eighth annual meeting of the American Water-Works Association 
by Member Charles A. Hague. 
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Mr. Richards—How is the oil-strainer made ? 

Mr. Hague—In many simple ways, as by filling a vessel 
with straw. 

Mr. Dunham—Is there any way to prevent the noise 
made by free exhaust-steam except by use of a condenser ? 

Mr. Hague—No. 

Mr. Gerecke—Atlantic steamers use an apparatus for 
removing oil from exhaust-steam before it leaves the con- 
denser, Exhaust-steam injectors are now used for return- 
ing it in high-pressure srngtnes to feed the boilers. The 
arrangement works nicely and obviates noise and trouble. 

Mr. Hague—I think its success would; be doubtful 
with low-pressure engines. 


Novelties, 


reir ie a ge 

Under this heading we propose to describe and illustrate appliances 
of probable interest to our several classes of readers, The 
selection will be made without reference to the wishes of 
agents or Receverts peing governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere described. 
Asa rule we shall make no comments, and /¢ is to be distinctly 
understood that a notice does not imply approval. No charge 
will be made for these notices, and any offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this section. 


BALANCED LOW-PRESSURE CRANE. 

IN this crane it will be observed that the bar on which 
the trolley travels has a vertical motion giving the desired 
lift, and that it is supported by four chains, two at each 
end, leading over sheaves to the pressure-cylinder at the 
back of the crane-post. The cylinder and trolley-bar thus 
counterbalance each other, so that all the pressure is util- 
ized in lifting the load, and the four chains not only give 
at all times a square pull on the cylinder, but prevent any 
material damage from the breaking of any one chain. 

The cylinder is guided by the stationary piston-rod, 
which is made hollow, and serves to admit to the cylinder 
the pressure which is conveyed to the crane through a 
hollow gudgeon at its foot provided with a stuffing-box ; 
the supply-pipe and operating valve are shown in the fore- 
ground. Connection can also be made through a short 
length of pressure-hose, but in that case the crane cannot 
be turned more than one revolution in the same direction. 

When pressure is admitted it acts on the lower head of 
the cylinder to force it down, thus raising the trolley-bar 
with its attached load ; when released the load preponder- 
ates or the bar can be weighted to descend unloaded. 

[f through lack of head-room or other cause it is neces- 
sary to have the trolley-bar descend nearly to the floor, it 
can be accomplished by sinking the lower part of the crane- 
post ina pit or by attaching sheaves to the top of the 
cylinder, which doubles the travel of the trolley-bar. 

Steam-pressure can be used direct or through the medium 
of some liquid cn which, in an intermediate chamber, the 
steam presses, the liquid returning to the chamber when 
the steam escapes. 

Petroleum forced by compressed air has worked very 
well. The advantage of fluid-pressure is its steadiness 

and of course where hydraulic power is available it can be 
used direct. 


These cranes are inade by Craig Ridgway & Son, of 
Coatesville, Pa. 














A SECTIONAL STEAM OR HOT-WATER 
RADIATOR. 


‘THIs radiator is composed of separate transverse sec- 
tions, of which any number may be connected together 
that may be necessary to give the desired size. 
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Fech section, Fig. 7, isa single casting composed of 
a portion of the base and a flattened three-lobed radiating 
tube, as shown in Fig. 5, which is a section on line u 1, 
Fig. 1. The hot water ascends through the outer lobes and - 
descends through the inner one, which projects between 
the outer lobes of the adjacent section, by which arrange- 
ment it is claimed that the radiator is rendered more 





BALANCED LOW-PRESSURE CRANE. 


compact while at the same time the radiating surface is 
increased. 

A side view of the complete radiator is shown in Fig. 1, 
while Fig. 4 is bottom view of three sections, showing 
method of bolting together. Figures 3 and 2 are trans- 
verse and partial longitudinal sections respectively, while 
Fig. 6 is a horizontal section through the base. 


1 | 
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The direction of the hot-water circulation is shown by 
the arrows, When used for steam all the internal divisions 
are omitted, and the three passages in the tubes are thrown 
into one, 

The patentee is Alfred Catchpole, of Geneva, N. Y. 





REVISED ESTIMATES FOR PROPOSED BROOK- 
I1.YN BRIDGE TERMINALS. 


Mr. A. M. WELLINGTON having assailed in the public 


prints the estimates submitted by Mr. C. C. Martin, Chief 


Engineer of the Brooklyn Bridge, which the Committee on 
Terminal Facilities referred to in their report printed in 
our issue of April 21, these estimates have been revised by 
Mr. G. Leverich, one of the engineers of the bridge, with 
the following results: Real estate, $2,698,000 : stations, 
$2,720,000 ; cable-driving plant, $482,100 ; rolling stock, 
$522,000 ; storage platforms, $143,750. 

The amount of the approximate estimate presented 
April 7 last is $6,602,250, or $36,400 greater than that of 
this estimate as revised: the difference consists of an in- 
crease in the items for cable-driving plant of $7,000, fcr 
rolling stock of $3,200, and for storage platforms of 
$8,750; and a decrease in the items, for real estate storage 
yard of $4,250, and for stations of $80,000. These changes 
are due to a more careful examination into the probable 
costs than could be made when the first estimate was pre- 
pared. 

In submitting these estimates Mr. Martin states that he 
considers the ‘‘ total amount quite too small.” He states 
that the original estimates were made reluctantly, as the 
engineers were convinced that as an engineering device 
the ‘‘ ‘ simple circulating system ’ was both unsafe and im- 
practicable.” Regarding the estimate for real estate to be 
acquired, which it has been alleged was extravagant, it 
should be said that the estimate was made by Mr. T. H. 
Terry, a real estate agent and professional valuer, of New 
York City, who was especially employed for this purpose. 





THE WASTE OF CROTON WATER. 


AT a recent meeting of the Board of Aldermen of li 
York City a communication was received from Mr. ea 
A. Strang, of that city, recommanding the use 0 ae 
Deacon water-waste detector, which he estimated sia 
save the city $100,000 ‘ aah and enclosing a circular 

i its use and efhciency. 
See cuneate was referred to the Committee - 
Public Works, who were authorized to ee e 
waste of Croton water and the proposed remedy therefor. 


—_—__ 


NEW YORK MUNICIPAL BUILDINGS COMPE- 
TITION. 


Messrs. R. M. Hunt, Prof. W. R. Ware, and Rich- 


ard Upjohn have been selected as the expert advisers to 


the Sinking Fund Commissioners on the award of prizes 
for plans submitted in competition. 
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PLANT OF THE BOSTON HEATING COMPANY 


No. II. 
(Continued from page 316.) 


REFERENCE to the accompanying illustration, Fig. 1, 
may aid an understanding of our system. At a central 
station a number of boilers are located, exemplified in the 
illustration at A. From the boiler, A, proceeds a pipe, C’, 
toapump B. This pipe is attached to the suction end of 
the pump, and consequently the action of the pump with- 
draws the water from the boiler. Proceeding from the 
discharge end of the pump a pipe, C, extends through the 
streets and, returning to the central station, enters the 
boiler at C’. As soon as the pump is set in operation the 
water flows out of the boiler by the suction-pipe C, and is 
forced around through the streets and back again into the 
boiler by the pump. If, during its passage, no water is 
taken from the main every stroke of the pump, withdraws 
from the boiler and returns to it again an equal quantity 
of water. In reality, the office of the pump, B, is simply 
to sustain a continuous circulation through the hot-water 
main. 

Directly beneath the hot-water main, C, there will be 
seen a pipe, D, which, in the station, terminates in the 
tank, D’. This second main collects the water as fast as it 
is used and cooled and returns it to the station, from which 
function it derives the name of the return main. As the 
return main empties into the tank, D’, all the water cooled 
and carried back to the station is delivered into this tank, 
from which asecond pump, D", draws the water and 
forces it back into the boiler again, to receive a fresh 
quantity of heat and be ready for another journey through 
the supply main. (The actual arrangement of the central 
station is shown in Fig. 2.) 

From point to point along the main small pipes, c’, ex- 
tend to the curbstone and terminate in the service-box, N. 
The pipe in the service-box is so arranged so as to enable 
a single box to supply three houses. This is accomplished 
by capping the end of the pipe with the three-way tee, to 
which are attached three asbestos cocks. From this tee 
in the service-box small copper pipes, O, extend _into the 
adjacent houses, furnishing them with a supply of water. 
Directly beneath the supply-pipe, c’, isa similar though 
larger pipe, a”, to collect the cooled water from the houses 
and conduct it to the return main. This pipe, a’, also enters 
the service-box, and there, by a similar arrangement of 
tees and cocks, is enabled to receive the water from the 
three buildings which the hot-water pipe directly above 
supplies. 

During the past three months we have excavated a 
trench some two and a half or three feet wide, and vary- 
ing from two and a half to seven or eight feet, having an 
average depth of four feet. The trench has been excavated 
between the street corners. Along the bottom of the 
trench we have spread a uniform layer of concrete eight 
inches in thickness, made of one part of cement, two parts 
sand, and two parts broken stone thoroughly rammed into 
place. Once in about fifteen feet a brick pier has been 
introduced into the concrete and solidly embedded therein. 
On this brick pier has been placed an iron construction 
called a bracket. (See section of conduit, Fig. 3.) 

‘The bracket consists of a solid, arch-shaped casting, 
supporting a roller covered by a cap. The office of this 
roller is to carry the four-inch supply-pipe and allow it 
sufficient ease of motion so that it may readily expand and 
contract under the variations of temperature, while the cap 
surrounding the whole confines the pipe sufficiently in its 
place so as to maintain it in a fairly straight line and pre- 
vent it from becoming in any way displaced. The whole 
bracket stands on top of the brick pier, while directly un- 
derneath the arch of the bracket a second roller, placed on 
a small iron stand, is seen, the office of which is to support 
in a similar manner the eight-inch return pipe, and to per- 
mit of perfect freedom for expansion. ] 

It would seem that there was quite a disproportion be- 
tween the supply and return pipes. The supply pumps at 
the station taking their suction from the boiler are able to 
maintain through the small supply pipe a rapid current. 


We expect to carry a circulation, depending on the demand 
on the system, of from five to ten feet a second. By means 
of the pumps this forced circulation is easily accomplished. 
While a small pipe for the supply adds to the frictional re- 
sistance offered to the pumps, the radiating surface is 
largely diminished, the cost of the pipe is much decreased, 
and the ease of construction is greatly facilitated. In the 
return pipe, when the water is to come back to the station 
by gravitation alone, it is necessary to decrease the fric- 
tional resistance as much as possible to afford an abundant 
chance for the water to run back easily and freely, no mat- 
ter whether the discharge from the houses is regular or ir- 
regular. So we have for the return pipe an eight-inch 


pipe, and for the supply pipe a four-inch. 
(To BE CONTINUED.) 
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DOMESTIC ENGINEERING, ETC., IN THE CEN- 
TRAL TRUST COMPANY'S BUILDING, 
NEW YORK CITY. 


No. II. 
(Continued from page 317.) 
PLUMBING, 


ALL the water-pipes are brass, tinned inside, and pol- 
ished or tinned outside, and all their metal connections 
and fixtures are brass or copper of approved design, in 
accordance {with the general plans. Among the special 
features of interest in this work a very convenient one is 
the switch-board controlling the water-supply tothe faucets 
in the offices and other apartments. These faucets are 
arranged on the different floors so as to be in nearly the 
same vertical planes, each of which forms a separate sys- 
tem supplied by one line of 1-inch pipe. 

Figure 4 shows the ingenious device by which water 
may be admitted to or excluded from any one of these 
systems independently of the rest. 

The arrangement is located in the basement near the 
engine-room, and is conveniently suspended by hooks 
H H from the engine tank T, of which, however, it is 
entirely independent. 


‘The water is pumped directly from the cellar tank or 
street main to the gravity tank near the roof (see Fig. 3, 
page 317), and thence brought by pipe E to the barrel A A, 
which is made from 8-inch galvanized-iron pipe closed by 
8-inch caps B B, that are furnished with the square bosses 
C C, to provide hold for wrenches to screwthem up. F F, 
etc., are the pipes supplying the different lines. Gisa 
drip-pipe draining them; I is adrip-pipe draining the 
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barrel A A. The entire supply may be shut off by clos- 
ing valve J, and all the systems drained by opening valves 
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LL, etc. If repairs or any other consideration require 
the exclusion of water from any room or fixture, the line- 
pipe F, to which it is connected, is shut off by closing its 
valve K, and drained by opening I., without interfering 
with any other line. 

Fig. 5 is a diagram of water-pipes in janitor’s kitchen, 
which was originally designed for use as the kitchen of an 
employees’ restaurant. 
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Fic. 2.—PLAN OF THE CENTRAL STATION, BOSTON HEATING COMPANY. 








The cold water enters at A, passes through grease-trap 
B, and branches to supply sink-faucet C, while the main 
‘pipe supplies wash-tub faucets D, E and F ; then crosses 
the side wall of the room and passes through grease.trap 
G, and, branching to sink-faucet H, is continued to J, 
where it enters the boiler I, and, leaving it at K, is ad- 
mitted at L, to the water-back N, where it is heated, and, 
rising through pipe M, re-enters IT at O and is drawn off 


through pipe P, which branches to sink-faucet Q, and 
thence continues behind trap G across the side wall and 
to the wash-tub faucets KR, Sand T and the sink-faucet U. 
V isa pipe connecting with the roof tank. Z is the waste- 
pipe for wash-tubs, and is vented by pipe Y. X is the 
waste from trap B, and W is that from trap G. Thenext 
article of this series will show the special fittings of this 
kitchen. 
(TO BE CONIINUED.) 





Correspondence. 


All correspondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it is often necessary to communicate with them for addi- 
tional information before printing their communications. Anony- 
mous letters will not be noticed. 


LEAD BURNING VERTICAL SEAMS. 
APPLETON, W1s., March 30, 1888. 
Str: I am a subscriber to your paper and would be 
glad to get a little instruction from some one of our prac- 
tical lead burners in regard to burning upright seams, as I 
find it a rather difficult job to do. I have a machine for 
that work and can burn the flat seams satisfactorily, but 
the upright seams are what bother me. Any information 
in regard to the some would be thankfully received. 
Yours truly, H. N., Plumber. 
[In reply to the recently published inquiry from ‘‘ H. N.” 
as to how upright seams should be burned, we have re- 
ceived the followine communication from a practical lead 
burner, who is especially experienced in the matter 
It requires experience and skill to burn vertical seams. 
Allow the tank sheets to lap about one inchfand clean the 
inside one at least half an inch back from the edge of the 
outside sheet. Clean the outside sheet or Jap the same 


- 





distance from the edge on both sides. Then commence 
at the bottom of the tank and burn upwards, using the 
outside lap for material to build up theseam. In the sketch 
A is the outside sheet from which the seam is to be built, 
B the inside sheet, D D is the lap at the bottom of the 
tank. The dotted line C C shows the edge of inside plate 
B, and E F is a completed portion of the burned seam, 
commenced at E.] 


WHO SELLS CLAMOND OR WELSBACH IN- 
CANDESCENT GAS-BURNERS ? 


‘NEW YORK, April 27, 1888. 


Sir: In answer to the above inquiry in your issue of 
April 21, I would respectfully refer you to the Welsbach 
Incandescent Gas-Light Company of Pennsylvania, 122 
South Twelfth Street, Philadelphia. 

Yours respectfully, 








W. S. Bacor. 





PATENTS ON GREASE-SEPARATORS. 
ST. PAUL, MINN., April 30, 1888. 

SiR: On page 224 of your ‘‘ Steam-Heating Problems "i 
you say: ‘‘ On page 171 will be found a description of an 
apparatus used to separate oil from exhaust-steam, and 
which may be used by any one, as it ts not patented. 

We have a party in this city who claims a patent on 
ee ie Versi 
Scere err he ECONOMY STEAM- HEAT Co. 

[The apparatus as shown on page U7! of ‘‘Steam- 
Heating Problems” was designed by Mr. William J. 
Baldwin, M. E., for the Manhattan Company’s and Mer- 
chants’ Bank Building in New York, and was never pat- 
ented by him. What the claims of patentees are in the 
matter of separation of oil from steam we do not know, 
and would suggest that you consult a patent attorney as to 
the risks you might run. There are several recent patents 


‘on grease-separators. | 





THE INDIRECT INCOME OF WATER. 
SUPPLIES.* 


ALI, time saved from hard labor is a gain. The conve- 
nience in cities and towns is a great advantage. In esti- 
mating the returns to be secured from a water-supply for a 
place consideration must be had for items not appearing 
on the company’s books, but which have a value inestima- 
ble in dollars. These are: 

First—Promotion of health. Water from a supply 
system averages much purer than from wells. It is 
Stated that typhold fever has practically become a 
country disease. In certain New England counties the 
lowest average mortality is in districts where there are 
many cities and towns, most of which have water-sup- 
plies and sewerage systems. The highest mortality is in 
sparsely-settled towns having no public works of this 
nature. Without a water-supply we can scarcely have any 
sewerage system. The sprinkling of streets and decrease of 
repairs on gravel and macadamized rcads are worthy items. 

Second—By saving property. A supply of water for fire 
purposes can best be provided in connection with the 
domestic supply, and the power to prevent a widespread 
conflagration lies usually in the proper arrangement of the 
water-supply system where the hydrants should not be 
located too near large wooden buildings. 

Yhird—By reducing insurance. ‘he insurance com- 
panies of New England are always ready to recognize the 
introduction of water by a very substantial reduction of 
their rates, generally from twenty to fifty per cent. 

ou: th—By encouraging manufactuers. Many mills 
have private fire appliances, but all need external protec- 
tion, and a reliable water-supply and a consideration of its 
provisions and the consequent insurance rates often deter- 
mines the location of great manufactories. 

President Fanning stated that he had found that for five 
years after the water-supply was introduced in a certain 
city the saving in insurance over the rates that prevailed 
before had been greater than the cost of the supply during 
that period. 





PUMPING ENGINES.+ 


MR. GERECKE made some remarks about the Chicago 
pumping engines, where great trouble had been experi- 
enced from air in the cylinders, which were introduced to 
secure back-pressure on the valves. This should never be 
resorted to. The valves should be made smaller and 
heavier and no trouble would arise. 

In Chicago a vertical engine pumps water for flushing 
the river. 

For six months in 1886 the cost of coal as a fuel'for 
this engine was carefully computed and then for six months 
in 1887 that of oil. It was found that there was a differ- 
ence of twenty-two cents per hour, or of $885, for the six 
months in favor of coal, but the bill was reduced so as to 
make the cost about the same for the city. ‘The evapora- 
tion by oil was greater than that by coal, andif account had 
been taken of the labor saved the oil would probably have 
appeared most economical ; as it was, a certain number of 
men were kept continually, and the use of oil simply gave 
them so much more idle time. 

Q. What difference was perceptible in the wear and tear 
with the different fuels ? 

A. None; but I believe oil to be less injurious. It 
gave more uniform pressure and there were no accidents 
of any kind connected with its use. 

Q. Were there any offensive fumes ? 

A. Never from the chimneys or outside of the house: 
of course the oil itself has some odor. 

Mr. Priddy—We are using a good deal of oil for fuel 
among the hills. It is used from tanks and the only acci- 
dent that has occurred was directly due to the carelessness 
of the engineer. 





HYDRANT JACKETS.+ 


A SHORT volunteer paper was presented describing 
some experiments made by the author to determine the 
value of cloth jackets for fire-hydrants, During last 
January, when the weather was exceptionally cold, two 
self-registering thermometers were placed inside the bar- 
rel of a hydrant at a distance of 1 foot, and 4 feet 6 inches 
below the surface of the ground. These recorded mini- 
mum temperatures of 31° and 36° respectively, and con- 
firmed the theory that warm air and gas is being con- 
stantly disengaged and forms an upward current that is 
diffused through the hydrant and adjacent ground, and 
will always prevent freezing, thus making any jacket pro- 
tection superfluous. | 





WESTERN GAS ASSOCIATION. 


THE 11th annual meeting of this association will be 
held at Chicago May 9g, 10, and 11. 

The following papers will be presented : 

‘* Fuel Gas,”’ by Walton Clark; ‘ Half-Depth Regen- 
erative Furnaces,’’ by Frank Bierce ; ‘‘ Inclined Retorts,” 
by Henry Pratt; ‘‘Gas Company Accounts,” by J. D. 
Thompson ; ‘‘ The Cost of Electric (Arc) Lighting,” by 





* Abstract of paper read at Cleveland, April 18, before the eighth 
annual meeting at the American Water-Works Association, by Mem- 
ber F. L. Fuller. 

+?Discussion at Cleveland, Apri! r9, before the 8th annual meeting 
of the American Water-Works Association. 

~ Paper read April 18, at Cleveland, before the eighth annual 
meeting of the American Water Works Association, by Associate 
Member A. Beaumont. 


C. M. Keller; ‘‘ The Maximum Service that Should be 
Required for the Various Standard Sizes of Meters,” by 
William McDonald ; ‘* Purification in Closed Vessels,” by 
Frederic Egner ; ‘‘ Incandescent Gas-Burners,” by Edward 
Lindsley; ‘‘A Paradoxical Box,” by B. E, Chollar ; 
“‘ Observations: Gaseous and Otherwise,” by George 
Shepard Page. 

Professor T. C. Mendenhall, President of the Rose 
Polytechnic Institute, Terre Haute, Ind., will lecture on 
** Photometric Standards and Processes,” and Mr. Fred- 
eric Egner will tell of ‘‘ The American Gas Institute.” 

The Committee of Arragements are Messrs. Henry 
Pratt, George C. Hicks, E. H. B. Twining, Frederick R. 
Persons, and John Stout. Mr. A. W. Littleton, of 
Quincy, IIl., is the secretary of the association. . 

Members of kindred societies are invited to be present 
and take part. 





THE AMERICAN SOCIETY 
NEERS.,. 

A REGULAR meeting was held May 2, Vice-President 
J. J. R. Croes presiding. After the usual order of busi- 
ness the secretary stated that the last week in June had 
been selected for the date of the annual convention and 
that the excursion would be via the Michigan Central 
Railroad, from Buffalo to Milwaukee. 

Members intending to present papers at this meeting are 
urgently requested by the committee to prepare them 
early enough to enable advance copies to be printed and 
distributed among the members for preparation of dis- 
cussions. 

The bequest was announced from the late member, Mr. 
Sullivan Haslett, of all his engineering books to the 
society’s library. 

The secretary read a rejoinder from John W. Hill, 
Mem. Am. Soc. C. E., to Mr. Howell’s discussion of the 
former’s recent paper on ‘‘ The Test of an Edison In- 
candescent Electric-Lighting Plant,” and extracts from a 
communication by Joseph Nimmo, Jr., on ** Fertilizing 
Material of New York and Brooklyn in its Relation to 
Transportation.” 

The report of the tellers appointed for the membership 
ballot was then received and the meeting adjourned, 

The following candidates were elected: 

As Members.—Kenneth Allen, in charge of preliminary location 
Kansas City, Lawrence and Nebraska Railway, also Consulting 
Engineer Greenleaf, Kan., Water-Works, Kansas City, Mo.; Latham 
Anderson, Civil and Sanitary Engineer, Cincinnati, O.: Thomas 
Aspinwall, in charge surveys and construction West End Land Co.’s 
Improvements at Boston, Mass.; Robert Bassel, Technical Attache 
Imperial Germar. Legation, Washington, D. C.. Harry Dean Bush, 
Superintendent Lachine Works Dominion Bridge Co., Montreal, 
Can.; Clarence Allen Carpenter, Division Engineer Kansas City 
line from Marion, Iowa, to Kansas City, Mo., C. M. & St. P. Ry. 
Chillicothe, Mo.; George Edwin Evans, Engineer Water-Works, 
Helena, Mont.; Francis Davis Fisher, Resident Engineer Suburban 
Rapid Transit Co., New York City.: Arthur Hodges, Chief Engi- 
neer Johnson Steel Street Rail Co., Johnstown, Pa.; George Wash- 
ington Howell, engaged in miscellaneous engineering, and Bridge 
Engineering for Morris County, Mormistown, N. J.: Everett Wilson 
Lew'‘s, Assistant Engineer in charge of Spokane and Palouse Ral- 
way, Belmont, Wash. T.: Emile Low, Division Engineer Clinch 
Valley Division Norfolk and Western Railroad, Cedar Bluff, Va.; 
Harry Irving Miller, Engineer Maintenance of Way, Chicago, St. 
Louis and Pittsburg Railroad, Richmond, Ind.; Arthur Lorenzo 
Mills, Chief Engineer Toledo, St. Louis and Kansas City Railroad, 
Toledo, O.; Edmund Trowbridge Dana Myers, General Superin 
endent Richmond, Fredericksburg and Potomac Railroad, Rich- 
mond, Va.; Phi:ip M. Price, Instructor of Practical Military Engi- 
neering at Military Academy in Command Co. E Battalion of 
Engineers, and in charge of the Water-Supply of West Poirt, N. Y.; 
Beverley Strother Randolph, Mining Superintendent Consolidation 
Coal Company of Maryland, Frostburg, Md.; Thomas Pearman 
Shanks, Chief Engineer Little Falls Water Power Co. of Minnesota, 
residence, Louisville, Ky.; George Morris Tompson, Chief Engineer 
Boston and Lowell Railroad, also in charge of construction of Cen- 
tral Mass. Railroad, Boston, Mass.; Thomas Delano Whistler, 
recently Division Engineer New York Steam Co., New York City. 

As Associate.— James Breckenridge Speed, General Manager 
Louisville Cement Co., Louisville, Ky. 

As Juniors.— James Hillhouse Fuertes, with Chief Engineer 
Wichita Land Company, Wichita, Kan.; William Gray, engaged on 
New Crotcn Aqueduct, Tarrytown, N. Y.; Horace Joseph Howet 
Assistant to Roadmaster, Susquehanna Division New York, Lake 
Erie and Western Railroad, Elmira, N.Y.; Edmund Trowbridge Dana 
Myers, Jr., Assistant City Engineer, Richmond, Va.; John Edwin 
Ostrander, engaged on enlargement of Locks, Erie Canal, Macedon, 
N. Y.; Charles Bradley Rowland, engaged with Continental Iron- 
Works, Greenpoint, N. Y.; Eugene Raymond Smith, engaged in 
general engineering and surveying, Ishp, N. Y.; William Helland 
Stair, Superintendent of Construction at Fort Riley, Kan.; George 
Atwater Tibbals, engaged in Machine Shops of Continental Iron- 
Works, Brooklyn, N. Y.: Samuel Gaylord Tibbals, engaged in Ma- 
chine Shop Continental Iron-Works. Brooklyn, N. Y.; Herbert 


Waldo York, engaged in general civil and mechanical! engineering, 
New York City. 


OF CIVIL ENGI- 
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AMERICAN GAS-LIGHT ASSOCIATION. 


THE sixteenth anoual meeting of this association wil! 
be held in Toronto, October 17, 18 and 19, when a 
prize of £5 will be awarded for the best paper on ‘‘ Naph- 
thaline.” The Research Committee is now fully organized 
and ready for business: Chairman, Colonel Frederick § 
Benson, Engineer of the Nassau Gas Company, Brooklyn, 
N. Y.; Secretary, Charles F. Prichard, Superintendent of 
the Lymn (Mass.) Gas Company ; other members, A. E. 
Boardman, Macon, Ga.; T. Littlehales, Hamilton, Can. 
ada ; J. B. Crockett, San Francisco, Cal.: James Somer- 
ville, Indianapolis, Ind., and William J. Fay, Denver, Col. 

If any member of the association has a problem which 
he wishes the committee to assist him in solving, he has 
only to call on the member of the committee in his district, 
and he can, if necessary, secure the assistance of the entire 
committee. The chairman of the committee will be glad 
to give members any desired information in regard to its 
methods. Mr. C. J. R. Humphreys, of Lawrence, Mass., 
is the Secretary of the Association. 





ENGINEERS’ CLUB OF PHILADELPHIA. 


A REGULAR meeting was held April 21, 1888, President 
Joseph M. Wilson in the chair, Howard Murphy, Secre- 
tary ; 30 members and I visitor present. 

The secretary announced the gift, by Mr. John S. Nay- 
lor, of Van Nostrana’s Engineering Magazine, 1869 to 
1886, bound in half morocco, for which a vote of thanks 
Ways returned. 

Mr. L. F Rondinella presented a series of ** Steam 
Formulz”’ for the Reference Book ; Mr. William Sellers 
a paper upon the ‘‘ Manufacture of Eye.Bars for Pin. 
Connected Structures,” illustrated by full-size test speci - 
men, etc. Mr. John L. Gill, Jr., discussed the desirability 
of expanding in, and of beading over, boiler-tubes, and 
raised the point as to whether beading over was not, in 
some Cases, unnecessary or even injurious. 

‘The president announced the following as the commit- 
tee to recommend a practical method of testing cements - 
Messrs. Arthur Marichal, Herbert Bamber, Professor L. 
M. Haupt, Rudolph Hering, and John C. Trautwine, Jr. 

Sr ot ee se 
THE UNCERTAINTIES OF UNDERGROUND 
WORK. 


ONE of the curious facts in connection with the con- 
Struction of the flushing tunnel at Milwaukee is the 
ease of excavation at the river and Jake ends, where it was 
generally expected that, despite the Protection of coffer. 
dams, great trouble would be experienced from percolating 
water, while in the middle section—about equi-distant 
from lake and river—water and quicksand have made the 
progress of the work very slow. Recently a spring was 
struck that welled up so copiously from a hole made by a 
workman's pick that the discoverer could hardly get away 
from it in time to avoid injury. Since then the pump has 
been kept at work night and day to keep the big bore 
from being flooded. 

The experience of the tunnel contractors is an illustra- 
tion of the risks which bidders for underground public 
work run in making contracts. There is no telling what 
one will meet in burrowing in the bowels of the earth. 
Test bores may be never so favorable, yet the ground may 
prove to be a bed of quicksand with intervals of solid earth 
into which the bore of the testers has, unfortunately for 
the contractor, struck in every instance. 

The man who digs tunnels by contract is virtually in- 
vesting in the lottery of fate—he may make and he may 
break. : 

ae 
SHOCK IN PIPES. 


THE sudden stoppage of flow in Pipes produces forces 
due tothe sudden change of momentum, which are often 
considerable. Lead pipes, for instance, are often gtadu- 
ally expanded and then burst by the shock produced by 
taps which suddenly close. Mr. Binnie experimented on 
a case of this kind. A lead pipe, 3¢ of an inch in diam- 
ter and 114 feet long, was connected with a 3-inch main, 
and fitted at the other end with a plug-cock having a 
waterway of 0.152 of a square inch only. At a pressure- 
gauge near the cock the pressure was 125 pounds per 
square inch before the cock was opened, 20 pounds when 
the cock was opened, and 550 pounds when the cock was 
suddenly closed, the pressure falling back after a series of 
oscillations to 125 pounds. Even at the inlet of the lead 
pipe from the main the effect of the shock was felt, the 
pressure rising to 220 pounds when the plug-cock was 
closed. It is to avoid danger from shock that screw-down 
valves, which close slowly, are in some towns insisted on. 
—From lecture on ‘Hydraulics Sor Architects,” by Prof. 
Merwin in London ‘‘ Builder.” 

ee 

THE builders of Syracuse, N. Y., have organized ‘‘ The 
Master Builders’ Association. ’’ Thomas Talbot, Jr.. 
James E. Baker, William Crabtree, and others, trustees. 


PERSONAL. 


Mr. J. H. Peck has been elected President of the Rens- 
selaer Polytechnic Institute, Troy, N. Y. 


MEssRs. BURNHAM & ROOT, of Chicago, have removed 
to their permanent offices in ‘‘ The Rookery,’’ the new 
office building, of which they were the architects. 


_SECOND LIEUTENANT JOSEPH E, Kuun, Corps of En- 
gineers, U.S. A., has been relieved from duty at Willetts 
ie N. Y., and ordered to duty at Grand Rapids, 

ich. 
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TRADE CATALOGUES. 





“THE Composite Iron-Works Co., 83 Reade 
Street, New York, has issued a pamphlet 
ill uStrating and describing the Bostwick patent 
fol ding-gate for a variety of purposes, which 


will be sent free on application. 


NV E have received from the Portland Stone 
Ware Co., Portland, Me., and 42 Oliver Street, 
Boston, Mass., their illustrated catalogue and 
price-list of fire-brick, tiles, sewer-pipe, terra- 


cotta vases, etc., manufactured by them. 





ARCHITECTURAL COMPETITIONS. 


Las Animas, Co..—Hospital.—Plans are wanted, 
until May 1a, fora County Hospital Building, to con- 
sist of basement, first and second stories. 
of im structions, etc., address G. M. Hill, County Clerk, 
Bent County, as above. © 


Decpuos, O.—Town Hall.—Plans are wanted here, 
unti! May 12, fora town hall, to cost $15,000. For de- 
tails address J. M. Kollsmith, as above. 


Seymour, Inn.—Church.—Plans are wanted here 
for a church edifice, to cost $100,000. No date specified. 
For details address the Rev. P. Schmidt, of the Ger- 
mam Evutheran Congregation. 


Corumbus, 0.—Ground Improvement.—Plans are 
wanted here, until May 15, for complete plans for the 
1m provement of the grounds known as Franklin Park, 
plans to show roads, drives, walks, and the exact loca- 
tion Of all other artificial structures necessary. A pre- 
mium of $300 is offered for the best and accepted 
plans. Forcircular of instructions address George 
Donaldson, Secretary of the above institution, as 
above. 


For circular 





For works for which proposals are requested see also 
the ‘Proposal Column,” pages i-vit-viii-332-ix. 





Persons who make any use of the information they 
find im these columns we trust will not cmit to mention 
THE ENGINEERING & BUILDING RECORD as the source. 


ea Se sere rene eat ce RI 
Our readers will oblige us by notes, clippings, or any 


in formation which will put us in the way of obtain- 
amg early and reliable news for our ‘‘ Contracting 
Intelligence.’ /n/ormation of importance sent 
Zo ss exclusively, and not elsewhere published, 
warttl be liberally paid for. 








WATER, SEWERAGE, ETC. 


SacT Laxe City, Utan.—Water and Sewers,—The 
oficials of this city are considering plans for :mprov- 
ingg the water-works plant and extending, eic., the 
se werace system. It is probable that conclusive steps 
will soon be taken and that plans will be adopted. De- 
tails can be obtained from Mayor Armstrong. 


Frinton, N. ¥.—Sewers.—Several blocks of addi- 
tional sewers are to be laid here. 


K NOXVILLE, TENN.—Sewers.— The election to decide 
for or against sewerage for thiscity, held here April 
28, decided against the proposition. It is claimed that 
the taxpayers favor establishing a sewerage system, 
but were opposed tothe particular method proposed. 
Another election will probably be held. 


Geneva, N. Y.—Water.—Onr correspondent writes: 
** The Geneva Water-Works Company has closed a 
contract with the village for 75 hydrants, or more, as 
may be ordered by the trustees. They will put down 
about four miles of 6 and 8 inch pipe, which will make 
its system tamileslong. Contracts for the proposed 
work will be made as soon as plans and specifications 
can be perfected.” 


LiGonigsr, Inp.—Water.—P. V. Hoffman, Town 
Attorney at this place, writes as follows: ‘‘Our town 
will elect water-works trustees May 7, Any time after 
that they will be ready toexamine any system or plans 
proposed. They have not yet adopted any plans or 
any known kind of system.”’ 


OrLEANS, Nes.—Water.—J. O. Stromburg, City 
Clerk here, writes us under date of April 24, as foilows: 
** At the election held here yesterday the water bonds 
carried bya large majority. ‘he work 1s to commence 
withio five days after the first delivery of the pipes, 
and the entire works specificd to be completed on or 
before thirty days from such date. A.A. Richardson 
is the engineer, from Lincoln, Neb.”’ 


Pavonia, N. J.—The time for opening bids for 
erecting a stand-pipe has been extended to May 9. 
For details address Rob:rt L. Barker, Chairman Water 
Committee, Camden, N. J. 


BBURLINGTON, VT.—Water.—A new reservoir will 
prcobably be built here at a cost of about $25,000. Other 


im provements will also be made to the water-works 
system. 


“SV ALDOBOROUGH, ME.— 
wo» aks matters here, o 
lom=ms: ‘* There has b 


Water.-—Regarding water- 
ur eonrcepondent writes as fol- 
een a charter obtained from the 
i amislature, but as yet no company organized under it. 

fam ¢ town at its last annual meeting voted to appro- 
Pre. = fs aoe year for the term of ten years. I un- 
emer sstang there are engineers in town looking the ground 


oves== rand if their re : 
Org sAtized at once.) 's favorable a company will be 


, 
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HamILton, Ont.—Water.—It is proposed to expend 
about $10,000 in laying additional water-mains in this 
place, and proposals will soon be wanted for the work. 
Ihe Water-Works Committee can furnish details. 


BurRi__vi.L_e, R. I.—Water.--The taxpayers of 
this place will hold an election May 5 to scttle the 
question of appropriating $4,000 per year for a water- 
supply. An offer has been made to provide the place 
with an abundant supply of water, to furnish 125 hy- 
drants, two hose carriages with hose, public drinking 
and display fountatns. free water for street sprinkling, 
churches, schools, and other advantages. The system 
can be purchased by the town at anytime. It is 
thought that the measure will carry. 


OneE1pa, N. Y.—Sewers.—At a special election neld 

here April 27 to decide whether the village would issue 
bonds in the sum of $80,000 to construct a system of 
sewerage, the project was defeated by a large majority, 
It is said that the taxpayers favor establishing a sew- 
erage system, but as many individual preferences ex- 
isted concerning the amount to be expended, etc., the 
“measure was lost. It is thought, however, that the 
matter will be compromised and the project carried at 
another election to be held at an early day. The 
Village Clerk can furnish details. 


PHILADELPHIA, Pa.—Water.—The Water Commit- 
tee of the City Councils have been requested to grant 
authority to the Disston and Holmsburg Water Com- 
panies, both places suburbs of this city, to lay pipes 
under the streets and supply the inhabitants with 
water until such time as the mains of the city works 
are extended tothese localities. At a meeting of the 
above committee, held May 1, the matter was referred 
to the Committee on Works, with instructions to report 
regarding the feas-bility of the undertaking at the 
next regular meeting. 


Wincuestrr, Ky,—Water.—Reports say that the 
people ot this place have decided in favor of water- 
works, 


PuLaski, Tann.—Water.—It 1s reported that a sys- 
tem of water-works isto be established here and that 
the Mayor can furnish details. 


DverssurG, Tenn.—The water-works question is 
being agitated here. 


~ Paris, Ky.—Sewers.—The sewerage question which 
has been discussed fora long time by the taxpayers of 
this place is to be settled at a public electionto be held 
shortly, and it is thought probable that a system will 
be established. 


Avusurn, Me.—Water.—Regarding the report that 
a water-works system was to be established here City 
Clerk J. W. Mitchell writes as follows: '' We have a 
system of water-works in this city which has been in 
operation for several years, and Cam not aware of any 
steps being taken to organize any other.”’ 


GRAND JUNCTION, CoL.—Water.—The water-works 
project at this place 1s to be settled at a public election 
to be held this spring. It is thought that a favorable 
result will be had. hs 


Ne&vaDa, Mo.—Water.—The Nevada Water-Works 
Company will expend $50,000 on improvements. 


VALENTINE Nes.—Water.—It is reported that this 
place is considering a water-works project 


,CATOONA Sprincs, Ga.—Water.—It is reported that 
a_system of water-works is to be established here. apas 


Ma ong, N. Y.—Water.—Regarding the report that 
a system of water-works to cost $90,000 was to be 
erected here, George Sabin, Supcrintendent of the 
Water- Works Company, writes us, under date of May 
2,as follows: ‘*Held our annual meeting this day. 
Had election of officers, Shall be ready to receive pro- 
ea soon, and shall push things with all possible 
speed. 


Ciavron, Pa.—Water.—It is reported that the citi- 
zens of this place have decided in favor ot water-works 


Asotin, W. T.—Water.—Tne Asotin Water-Works 
Company has been incotporated here. For details 
address E. Baumeister, as above. 


PHILADELPHIA, Pa.—Water.—The Duquesne Water 
Company has been incorporated here with a capital of 

10,000. Details can be had by addressing William 
Lawler, as above. 


Eureka, Kan.—Water.—This city advertises for 
bids for doing the work necessary, etc., in the comple- 
tion of a system of water-works. J. W. Nier,C. E., 
of Kansas City, Mo., prepared the p!ans and specifica- 
tions. For further details see our Proposal Column.a 


Friusuinc, N. Y.—Sewers.—The officials of “this 
place have decided to extend the sewerage system into 
several new streets, and bids for the work will soon be 
wanted, For details address W. H. D. Nimmo, Vil- 
lage Clerk, as above. 


“New Brunswick, N. J.—Water.—The Board of 
Water Commissioners has decided to extend the water- 
mains through several additional streets of this place 
during thesummer. The Clerk of the Board can fur- 
nish details. 


Brunswick, Ga.—Sewers,—Mayor D. T. Dunn 
writes us as follows: “*A survey of the entire city is 


now being made with @ view to sewering this fall and 
wicter.”’ 


Marion, ALa.—Water.—It is reported that the re- 
cent ace agitation here will result in the con- 
struction of the system at an early day. Detatls can 
be had of the Town Clerk. 


N&wnatt, Cat,—Water.—The Newhall Tunnel and 
Water Company has been incorporated here, with a 


capital of $500,000. John Robineon and others are 
the directors. 
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LEXINGTON, Va.—Water.—The water company at 
this place has decided to enlarge itssystem. Informa- 
tion can be obtained by addressing the Mayor, as 
above. 


Water-Works.—See our Proposal Column for in- 
formation regarding water-works and water-works 
supplies at the following places: Atlanta, Ga., Aber- 
deen, Dak., Willimantic, Conn., Plattsmouth, Neb., 
Colman P, O., East Toronto, E ireka, Kan. 


BRIDGES. 


San Micug., Cat.—Our correspondent writes as 
follows regarding the bridge project here: ‘* An elec- 
tion has been carried to raise a tax of $10,000 for the 
purpose of building a bridge across the Salinos River 
at this place. The tax will not be collected and will 
not be available until January, 1889.”’ 


Bancrort, Mass.—Regarding the report that a 
bridge was to be erected here our correspondent writes: 
‘**The towns of Middlefield and Beckett have con- 
tracted with the Berlin lroa Bridge Co., East Berlin, 
Conn., to build their bridge.”’ 


Sgatt_e, W. T.—The Elliott Bay Bridge and Pile 
Company has been incorporated with a capital of $60,- 
‘Thomas A. Jones and others are at its head. 


RaNpDOoLpH, Kan.—It is reported that the County 
Commissioners will construct a pontoon bridge across 
the Missouri River at this place, to cost $<o,o00. For 
details address T. B. Bullene, No. 700 Main Street, 
Kansas City, Mo. 


San ANGELO, TeEx.—It is reported that the County 
Commissioners will place an iron bridge over the 
Concho River at this place. Address them as above, 


Monterey, CAL.—It is reported that the County 
Commissioners will erect several bridges in Monterey 
County. 


: CuTTINGSVILLE, Vt.—An iron bridge is to be erected 
ere. 


Pocopson, Pa.—The County Commissioners are, 1t 
is reported, to build a bridge here. 


UbWarrace, Tenn.—A bridge is to be built over Wat- 
race Creek, at this place, by the Nashville & Knox- 
ville Railroad Co. The company’s office is at Nash- 
ville, where details can be obtained. 


BripGes.—See our Proposal Column for information 
regarding bridge construction at the following places: 
Gadsden, Ala., Franklin, Pa., Yankton, Dak., Fort 
Gaines, Ga. 


GAS AND ELECTRIC-LIGHTING. 


Sroux City, lowa.—The Sioux City Electric Light 
Company proposes to erect a new power house, 50x100 
feet, two stories high, with engine power to amount to 
200 horse-power; aso to add a Westinghouse incan- 
descent electric light plant with a capacity for 650 
lights. 


St. Atsans, Vr.—At a recent election this place 
decided to establish an electric light plant. 


Ex Paso, Tex.—The El] Paso Gas, Coke and Coal 
Co. will erect an electric hight piant here, 


Bartow, Fia.—The Brush Electnc Light and Power 
Company will erect an electric light plant here. 


Pittston, Pa.--The Citizens’ Electric Illuminating 
Co. will erect a $40,000 plant here. Details wil be 
furnished by K. J. Ross of the above company. 


Fort WortH, Tex.—The Fort Worth Gas and 
Electric Light Company will expend about $300,000 
enlarging tts plant. Besides adding to the gas-works, 
an electric light plant, for arc and incandescent light- 
ing, will be built. 


Hastincs, Mtnn.—An electric light plant will prob- 
ably be established here. For details address J. T. 
Putnam. 


Laurence, Kan.—An electric light company has 
been organized here with J. D. Bowersock at its head, 
A $30,000 plant ts to be established, to include two 
engines of 200 horse-power each, and a dynamo, capa- 
city of 70 arc aud 1,000 alternating incandescent lights, 
The Thomson-Houston system will be used. 


ConGaARBE, S, C.—The Congaree Gas and Electric 
Company will establish an electric-hght plant here. J. 
T. Sloan can furnish particulars. 


GtoucgestrrR, Mass.—The Gloucester Electric Light 
Company, capital $20,v00, will establish a plant here, 
For details address William A. Jordan. 


CHrisTIANSBURG, VA.—An_ incandescent electric- 
light plant is to be established here. For details ad- 
dress C. P. Poole, Lynchburg, W. Va. 


Mippcesoro, Mass.—Anelectric-light plant is to be 
erected here. Address George A. Cox. 


ExyriA, O.—An electric-light plant is to be estab= 
lished here. F. A. Beckwith can give information. 


Catretrssurc, Ky.—An electric-light plant is to te 
established here. 


RAILROADS. 


Brockton, Mass.—A street railroad 1s to be built 
here. For details address E. L. Brown, engineer, as 
above. 


Aron, ILL.—A street railway is to be built here. 


M URFREESBOROUGH, TENN.—The officials of this place 
have granted a charter for a street railway, which 1s to 
be built as soon as the details can be effected. 


BirMinGHaM, ALa.—The Georgia Pacific Railway 
will lay 134 miles of track. Complete details can be 


found in our Proposal Columns. 


LAWRENCE, KAN.—A project is on foot to builda 
street railroad from this place to West Lawrence. 
Kansas City capitalists are at the head of the scheme, 
and acharter will probably be granted at the next 
meeting of the City Council. 





SmMITHWOOD, Tann,—Surveys are being made by the 
Knoxville and Fountain Head Railroad Co. for an 
electrical railroad, to be about four miles in length. 
The president of the above can furn:sh details. 


Huntincron, W. Va.—An electrical street railroad 
about four miles in length is to te built here, to be in 
operation by July 1. Centre-bearing railis to be used. 
J. L. Young can furnish complete information. 


ENTERPRISE, FLA.—A project is on hand to build a 
street railroad here. 


BIDS OPENED. 


Raeicn, N. C.—Sewers.—J. L. Ludlow, C. E., 
sends us the following communication: ** All bids for 
the Raleigh sewerage system construction received 
April 16 were unsatisfactory and all rejected. Con- 
struction is postponed, but propositions to construct the 
work will be received and considered at any time by 
the committee.” 


Titspury Centre,Ont.—Water-Works.—T he follow- 
ing bids for constructing a system of water-works for 
this place were opened April 25, by A. A. Wilson, Vil- 
lage Cierk * Fluke & Bohack, Windsor and Chatbams, 
Ontario, $12,356. John Carr! & Co., London, Ontario, 
ee Miles, Hunting & Co., Hamilton, Ontario, 

14,846. Six other tenders were received for parts of 
Ceres The contract was awarded to John Carril 
& Co. 


PitrssurG, Pa.—Bridges.--The fo'lowing bids for 
the erecrion of eleven new county bridges were opened 
April 27 by the County Commissioners: 

“he lowest bids for bridge masonry were as follows: 
Long Run Bridge, Charles J. Lindquist, $6.15 per 
cubic yard; Pine Creek Bridge, El: Crum, $5 74; Rob- 
inson’s Run Bridge, M. Sweeney, $6.60; Bull Creek 
Bridge, M. Sweeney, $6.75; Peter’s Creek Bridge, 
Jacob Friday, $7.50 per cubic yard for masonry, and 
25 cents per lineal foot for piles and capping; Little 
Pine Creek Bridge, C. M. Driver, $7.48; Shoop’s Run 
Bridge, M. Sweeney, $7.25; Girty’s Run Bridge, 

oseph Moult, $6.95; Aber’s Run Bridge, M. Sweeney, 

5.60; Sawmill Run Bridge, M. Sweeney, $6.90; bridge 
across the back channel of the Ohto River to Neville 
Island, Jacob Friday, $8.50 per cubic yard for ma- 


sopry, $4.75 per cubic yard for concrete, 25 cents per 
lineal foot for piles and capping and $17 per 1,000 feet 
for timber. 


The bids for the iron superstructures for the ten 
first named bridges are as follows: Pittsburg Bridge 
Company, $11,400; J. M. Walker, $11,600, and Key- 
stone Bbr'dge Company, $12,508. 

vee Pittsburg Bridge Company received the total 
award. 


Ortawa, Kan.—Sewers.—J. B. Jenkins & Co., 0 
Fort Scott, have received the contract to build the 
main sewers of a sewerage svstem for this city. 
The mains will cost $30,000 and the laterals $60,000. 


Mitwavukeg, Wis.—Sewers.—The contract for build- 
ing asewerin North Avenue has been Jet to Oscar 
Knie, at $23,888.07. 


Boston, Mass.—Sea Wall.—Proposals were received 
May 1, by the Charles River Embankment. Co., for 
building 800 feet of sea wall on Charles River, but 
owing tothe absence of the President they were not 


openec. 


ALLEGHENY, Pa.—Pumping Engines.—The follow- 
ing bids for furnishing two separate engines, of # and 
8 inch stroke respectively, were opened April 2 by the 
Water Committee: Wilson, Snyder & Co., $42,000 and 
$45,000; the George F. Blake Manufacturing Com- 
any, $43.450 and $54,600; Henry R. Worthington, 
ork, $58,600 and $42,200 on two patterns of 36 inch 
stroke and $46,000 for the 48 inch. ‘lhe same firm put 
in a bid for sets of steam pipe, valves, etc., for $2,875. 
The Gordon, Maxwell Company, one bid on 36 inch, 
$40,000. The Holly Manufacturing Company, Lock- 
port, N. Y., three bids, all on 36 inch, tor $70,000, 
$38,000, and $36,000, the spec'fications describing the 
classes to account for the discrepancies. The bids were 
reterred to the Machinery Committee. 


Toronio, CANADA.—Water-Works Supplies. —The 
following awards have been recommendeo by the Com- 
mittee on Water-Works, furnishing supplies required 
by the Water Department during the year: . 

St. Laurence Foundry Company, [oronto, pipe, 3 
inch, per ton, $44.80; 6 inch, $38; 12 inch, $37.59. 
Treloar, Blashford & Co., Toronto, special castings, 

er 100 pounds, $2.25. Charles Smith & Co., Toronto, 
fydrants, each, $29.50; 3 inch valves, each, $a; 6 inch 
valves, $16.50; 12 inch valves. $39.50. St. Laurence 
Foundry Company, Toronto, according to de sign, = 
follows: $64. $45, $57, $91. $70, $83; iron stop for 
boxes, single, $1; double, $x.50. F. stevenson, a 
ronto, stop-cock rods, 444 to 542 feet, 19/4¢.; 5% : a 
feet, t9lzc. Rice, Lewis & Co., Toronto, pig [SACs 
per roo pounds, $3 89; James Robertson & Co.,_ i 
onto and Montreal, lead pipe, 34, ¥4. 4. 96, % ? oe Ms 
per roo pounds, $4.75, for all sizes; James Evoy ae 
onto, wooden stop cock ace and SPE ecie blocks 

ach, 29g cents, single, 25 cents, ’ 
eek centee | horns Ww. Self, brick meter chen 
per 1,coo bricks, $15.90; Burns & McCormack, Torop ’ 
ipe laying according to specifications, $368.50, vp a 
Dnite, Toronto, general stores, according to aye c . 
tions, $1.243.96; Wilson & Cousins, Toronto, ae 
work, according to specifications, $3,566; St. tes 
rence Foundry Co., purchase of scrap Iron at eng 
house, cast iron, per ton, $14.50, wrought, $11.95- 


GOVERNMENT WORK. 


tre, ALA.—Channel.—The following bids for 
Sapicene Lock No. t and the excavation of a 
channel below 1n the Warrior River were opened April 
23 by A. N. Damrell, Major of Engineers, U.S. A.: 
L. M. Petitdidier, Cincinnati, O., $161,448.75; J: A. 
. Smith, Cincinnati, O., $172,061.87; Reilly & uses 
Atlanta, Ga., $162 557-85. The following bid, wit 
no stgnature or bidder's bond, was received from Bir- 


mingham, Ala.: $97,610.80. 


gTROIT, Micu.—Dredging.—General Poe, of the 
United States Engincer's Office, has recently let the 
contract for dredging the harbor at Cheboygan to 
Chauncey E. Mitchell, at 14-4 cents per cubic yard. 

| He has also let the contract for drilling and blasting 








in the Soo Canal to Hickler & Green. ‘the specifica- 
tions call for the removal of all the rock for a distance 
of 700 feet above the movable dam, to a uniform depth 
of at least 21 feet. It will require the drilling of 2,000 
holes 644 feet deep and about 2 inches in cianere, 
The contractors furnish everything and get $4.47 per 
hole tor the drilling and blasting. 


PHILADELPHIA, Pa.—Delaware River Improvement. 
—The following bids for furnishing and depositing 
stone in constructing a dike inthe Delaware River, 
pear Mifflin Bar, opened Apml 27, by Lieut.-Col. Henry 
M. Robert, Corps of Engineers: Jolin Satterlee, En- 
glewond N. J., per cubic yard, $1.93; Brandywine 

sranite Co., Wilmington, Del., $1.75; George R. Ste- 
Brensons Tapidum, Md., $2.10; James E, Spencer and 

?. W. Virdin, Lapidum, Md., $2.05; James H. 
Ward, Ridley Park, Pa., $1.19; John A. Bowker, New 
York City, $1.65. 

The bids of George R. Stephenson, James H. Ward 
and John A. Bowker were informal. 

The following bids for constructing a dike in the 
Delaware River from the lower end of Reedy Island 
were opened onthe above date by Lieutenant.-Col. 
Henry M. Robert, Corps of Engineers: Approximate 
quantities, 4,000 cubic yards of brush mattress; 20,000 
cubic yards stone. Bidders—John Satterlee, Engel- 
wood. N. J., $43,160; John A. Bowker, New York 
City, $4*,800; John C. Churchill, Jr., Burlington, Vt., 
$42,360; Ira Lunt, New Castle, Del., $37,760: praney: 
wine Granite Co., Wilmington, Del., $35,200. The 
bid of the last-named firm was recommended for ac 
ceptance, The bid of John A. Bowker was informal. 


Terre Hacre, Ind.—Post-Office.—The following 
bids for the interior finish, including iron stairs, licht- 
well finish, lathing and plastering, marble work fin- 
ished floors, joining, glass, hardware, painting, and 
pel'shing for post-office were opened May 1 by the 
Supervising Architect of the Treasury Department: 
Coluns & Ohm, $32,000, $31,600 omitting attic floor: 
Robinson Planing Mil Co., $31.451; John Mitchell, 
$32,928.60; John ©’Connor, $27,000; Robert Mitchell 
Fur. Co., $36.276.74; Shover & Christian, $31,372; 
McCarthy & Baldwin, $31,674; George W. Corbett, 
$31,500. 


Wasnincton, D. C.—Torpedo Boat.—The opening 
of bids for the construction of a submarine torpedo 
boat which was to have taken place May 1, was post- 
poned until May 3. 


Wasuincton, D. C.—Removal of Wrecks.—The 
following bids for the removal of three wrecks 1n Mat- 
taponi River, Va., between Ayletts and Walkerton, 
were opened April 28, by Col. Abert: John L. John- 
son, Fulton, N. Y., $7,500; Thomas P. Morgan, Wash- 
megton, D. C., $4,500; William H. French, Berkley, 
Va., $1,800. 


GALVESTON, TEx. -- Court-Honse.— The following 
proposals for the erection, etc., of the court-house, 
etc., at this place, were opened May 2, by the Super- 
vising Architect cf the Treasury De partment: 

Colins McK Grant, $139,000; Charles S. Ott, red 
stone, $142,300, red stone and terra cotta, $170,603; 
Samuel W. swift, $139,000; Charles Lundberg & Co., 
portico entry with Linden stone trimmings. g, 18.596, 
with Bedford limestone throughout, $108,596; McCar- 
thy & Baldwin, Texas stone and Galveston pressed 
brick, $131,930, Texas stone and St. Louis pressed 
brick, $138,382, portico entry and Galveston pressed 
brick, $141,245, portico entry and St. Louis pressed 
brick, $145.697, red ,granite and St. Louis pressed 
brick, $157,696. 


Carson City, Nev.—Court House.—The followin 
bids for the erection of a court house, etc., were opene 
May 1. bythe Supervising Architect of the Treasury 
Department; Hendersen & Haliday, S17 Or Janice 
H. Coster, $96,344; John O'Connor, $105,000; George 
D. Nagle, $80,000. 


Building Intelligence. 


We solicit from each and every one of our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—6 s, brown stone; 47, brick; dr sf, 
brick store ; 4s dwell, brown-stone dwelling; afart 
house, apart? uent-house: fen, tenement: ¢, each 
@, owner; a, architect; 6, builder: /7, frame. 


NEW YORK. 


236 Delancey, br flat with stores; cost, $20,000; 0, A 
Kling; a, G B Pelham. 

124 Greene, iron aod br st; cost, $35,000; 0, L Sachs 
& Bro; a, R Berger. 

259 Henry, br ten; cost, $17,000; 0, M Solomon; a, 
Rentz & Lange. 

69 Madisor, br flat and stores; cost, $18,000; o, Mrs 
C Major; a, Rentz & Lange. 

385 & 10th, br flat with stores; cost, $18,000; 0, Jonas 
Weiland Bernard Meyer; a, G B Pelham; b, John Van 
Dolsen, 

2 FE 14th, br flat; cost, $18,000; 0, J S Judge; a, D 
J MacRae. 

542 E s3th, br flat; cost, $14,000; o and a, same as 
last. 

26th, ss, 185 w oth av, br factory and stable: cost, 
$35,000; o Pelham Hod Elevating Co; a, G B Pelham. 

3 W 36th, brand stone dwell; cost. $25,000; o, Estate 
of S Hall by J ‘I Hall; a, S D Hatch. 


240 W goth, br stone and terra cotta flat; cost, $16,- 
ooo; 0, E C Vidal; a, J C Burne. 


Ws Rider av, 768s rath, br factory; cost, $70,000: 
o, John 1 Moore; a, N Le Brun & Son. 


215 Henry, br ten; cost, $23,000; 0, Solomon Alter 
& Jacob Kosen; a, Schneider & Herter. 


280-2900 Washington, br store; cost, $32,000; 0, estate 
of R Smith Clark; a, W B Lubby. 

137 W B’way, brstore and lofts; cost, $30,000; 0, 
F C Koerner: a, W Kuhles. 

ag McDougall, br ten; cast, $18,000; 0, Ruchell & 
Hodges; a, A B Ogden & Son. 

448-652 3d av, 2 brick tens; cost, $42,000 all; a, H A 
Weeks: a, Berger & Baylies. 

ss Walker, br business bldg; cost, $35,000: 0, Man- 
Lattan Real Estate Association; a, Rich Berger. 

4145 Jane, 3 br dws: cost, $51,000 all; vu, Robt Dick: 
w., A B Ogden & Son. 
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8th av,secor goth, br flat with store; cost, $28,000; 
o, Walker & Lawson; a, M V B Ferdon. 


ro4th, n 8,175 e roth av, 5 br and stone flats; cost, 
925002 each; a, J Edelmeyer and W Morgan; a, G B 
elham. 


S Lynch; a, J A Webster. 

8th av, w s, 25 s 119th, br ten and store; cost, $10,- 
coo; 0, S Lynch; a, J A Webster. 

oth av, s w cor g7th, br aid stone flat and store; cost, 
$20,000; o and b, G E Beaudet; a, R R Davis. 


~ rjoth,s s,165 e 4th av, br apartment house; cost, 
$18,000; 0, F Rohrs; a, J Barrett. 


136th, 5s, 125 ¢ 7th av, 2 br dwells; cost, $8,000 each; 
o,5 J Wnght; a, Cleverdon & Putzel. 

661-761 FE 139th, inclusive, so brand stone dwells; 
cost, esch $4,500; 0, Wilham U’Gorman and Herman 
Stursberg. 

W s othavy, 495 ast, br ten; cost, $20,000; 0, Alex- 
ander Walker and Daniel Lawson; a, M V B Ferdon. 
418 420 E 8th, 2 br dwells; cost, $32,000 all; o, John 
Livingston; a, F T Camp. 

W ss Third av, 25 n 154th, 
cost, $24,000 all; o, Levinia 
micr. 


br storesand dwells; 
Palmer; a, M J Sand- 


682 Water, br ten; cost, $21,000 all; 0, Herman Hef- 
ken; a, Wm Graul. 


ror Park pl, br store; cost, $18,000; 0, Mrs Mary C 
King; a, not given. 

| Sweor 84th and Lexington av, br dw; cost, $40,000; 
o, Peter Solomon; a, Julhhus Kastner, 


165 E rrsth, brick dw; cost, $18,000: 0, Elizabeth G 
Howe; a, Andrew Spence. 


m2 8 116th, 190 e 2d av, 4 brick dws; cost, $60,c00 all; 
o,.Eva Mueller; a, Edward Wenz. ‘ 


ALTERATIONS—NEW YORK. 


Washington, s w cor Hubert; cost, $8,000; 0, Holmes 
& Vanderveer; a, J Munkowitz; b, J C Lyons 


42d to asth st, Vanderbilt av to Depew pl; cost, $20,- 
ooo; 0, J M Toacey, Supt N YC &H RR, Garrison, 
N Y; a, Walter Katte.» 


41-43 Wall; cost, $30,000; 0, Orient Mutual Lite Ins 
o; a, Alfred H ‘Thorp. 

225 Madison; cost, $10,000; 0, Annie Stack; a, J A 
Remer. 

139, 141 and 143 W 23d: cost, $50,000; 0, A B Dar- 
ling: lessees, Proctor & Turner; a, H E Ficken. 

39 Washington sq W; cost, $16,000; 0, Elise Kuralfy; 
a, G B Pelham. 

N ecor Fifth av and 23d, br bldg; cost, $20,000; 0, 
Trustees Masonic Hall and Asylum; a, N Le Brun & 
on. 

54 Rivington, br dwells; cost, $10,000; 0, Eva Myers; 
a, G W Spitz. 

14 Clinton pl; cost, abt $8,000; o, F R Walker; a, F 
A Minuth. 

240 West 28th, s 3, rear; cost, $12,000; 0, M Groh's 
Sons; a, Lederle & Co, 


25 W 4ad; cost, $9,500; o, Margaret D Griswold: a, J 
Stroud; b, Smith & Kell, 


Wall, s w cor South; cost, $20,000; lessees, Have- 
meyer & Elder; a, D & J Jardine. 


624-644 W 42d; cost, $40,000; 0, Consolidated Gas Co; 
a, WH Bradley. 


41 Fast Broadway; cost, $7,500; 0, Morris I.evy; a 
Fred Ebeling. , alii 


BROOKLYN, 


2d st, w_s,170 w 7th av,7 bs dwells; cost, each 
$6,000; 0, EH Mowbery. 

Broadway, e s,. 20 n Palmetto, 2 br double stores and 
flats; cost, total, $20,000; 0, George B Goodman; b, A 
Rutan andJ A DeCamp. 

1,376-1,378 Greene av,s 8,2 br dwells; cost, each 
4,800; 0, aand b, C Monds & Son. 


Nweor First and 7th av, br dwell and store; cost, 
10,000; o and a, C B Sheldon. 


Ws 7th av, con First av, 2 br dwells; cost, $16,000 
all; o and a, as above. 


Ss President, 232 w 8th av, ro br dwell: cost, $100,- 
ooo all; oand a, W Flanagan. 


Ns Union, 110e Third av, 6 br tens; cost, $30,000 
all; oand a, Jos F Brush. 


-37 Bartlett, 2 fr dwells; cost, $8.oo0 all; o, J Lins: 
aD Acker & Sons. 


Ss 18th, 20 w 6thav, 5 fr dwell; cost. $10,000 all; 0, 
Geo Keymer; a, not selected. 


Secor Ralph av and Halsey, br dwell and store; 
cost, $8,000; 0, W Hopkins; a, D Acker & Sons. 


Ss Hancock, 195 e Patchen av, 7 br dwells and store: 
Cost, $35,000 all; o, H S Stewart; a, R Dixon. 

ra1 Hygh, br ten; cost, $11,000; o, Mrs E J Mason; 
a, J G Glover. 

Ss Macon. 300 e Throop av, 7 br dwells; cost, $28,- 
voo all; o, J J Almirall; a, T G Houghton. 


S's livingston, 200 w Nevin, br ten; cost, $8,500; 0, 
G R Brown; a, not given. 


N 8 Schenck, 310 n Lafayette av, 2 br tens; cost, 
$19,000 all; o, T H Brush; a, J G Glover. 


E s Buffalo av, 17 n Pacific st, 4 fr dws; cost, $10,000 
all; o, J Frederickson; a, Geo Bush. 

Ws a av, 60 off Garfield pl, 2 br dws; cost, $30,000 
ou o, E R Kennedy & F F Squire; a, George PChap. 
pell. 


Red Hook Lane and Livingston st, Brooklyn Board 
of Fducation Headquarters: cost, $36,000; 0, Board of 
Education; a, Jas W Naughton. 


N e cor Norman av and Diamond st, 2 fr dws: cost, 
$10,000 all; o, Mrs Edward Karney; a, A Herbert. 
W s 7th av, 21 n First st, br dw; cost, $10,000; 0 and 
a, C B Sheldon. 
Ss Montgomery st, 285 w oth av, br dw; cort, $11,- 
020; 0, L S Hannah: a, C PH Gilbert ; 

Ss Montgomery st, 265 ¢ gth av, br dw; cost, $16:- 
00); 0, ES Mower; a, same asabove . 
7 Decatur st, br dw; cost oco; 0, J O'Sullivan: a. 
AW Blazo ’ $7, ;0, J 
- 485-89 ‘Fompkins av, 3 br dws: cost all $21.00c: 0 
end a, same as above 


8th av, 8 wcor 119th, br ten and st; cost, $12,000; 0, | 


~ 


BUILDING INTELLIGENCE. 
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N s Eastern Parkway, 70 w Utica av, br dw; cost, 
$11,000; o, J M Vase; a, Munn & Co, 

E s Evergreen av, near Bleecker st, 10 fr tens; cost, 
$40,000 all; o, Michae! & Schid; a, H Vollweiler. 

McDonough st, 250 e Navy av,2 brick dws: cost, 
$16,000 all; o, C A Jenneys; a, Geo P Chappell. 

Ss Clifton pl, 347 e Grand av, 2 br dws; cost, $9,600 
ali; o, Jas 1 Kirby; a, Amz Hill. 

S s Centre st, 80 e Hicks, 12 brick dws: cost, $96,000 
all; o, H Girke; a, AE Hudson, 

S wcor Henry and Centre sts, 4 br dws: cost, $32,000 
all; o and a, same as above. 

S e cor Hicks and Centre sts, 5 br dws; cost, $40,000 
all; o and a, same as above. 

N s Quincy st, 425 e Norstrand av, 6 fr dws; cost, 
$120,000 all; o and a, H Toulmin. 

N s President st, go w 7th av, 5 br dws; cost, $27,500 
all; oand a, Martin & Lee. 


Ss Troutman st, 100 e Hamburgh av, 6 fr dws: cost, 
$27.600 all; 0, Dietrich & Reitzenstein; a, H Voll- 
weiler, 


516 and 518 Grand st, 2 br dwsand stores; cost, $17,- 
ooo all; o, RC Knipl; a, F J Berlenbacher, Jr. 


Secor Brevoort pl and Bedford av, br residence; 
cost, $25,000; o, H I. Brevoort; a, CW Romcyn & Co. 


S s Dean st, 200 w Brooklyn av. 4 br residences; cost, 
$18,0co all; o, DH Fowler; a, Geo P Chappell. 


N s State st, rs0o w Nevins st, br fire engine house; 


_cost, $10,500; 0, City ot Brooklyn; a, Engineers’ 


Bureau. 


N s Herkimer st, 185 e Ralph av, br fire eng house; 
cost, $10,5c0; 0 and a, same as last. 


Ss Clymer st, 200e Bedford av, br fire eng house: 
cost, $10,500; 0 and a, same as last. 


Ss Pulaskist, 95 w Sumner av, 8 br dws; cost, $38,- 
400 all; o, Jas W Stewart; a, 1 D Reynolds. 


N s Carro!l st, 112 ¢ 8th av, br dw; cost, $16,000; 0, 
C P Chapin; a, H L Harms. 


E s Harrison av, 40 s Hayward st, 3 fr tens: cost, 
$15,000 all; o, Beck & Co; a, John Platte. 


ALTERATIONS—BROOKLYN. 


E s Marcy av, bet Lynch and Hayward sts, brick 
armory; cost, $50,000; o, N Y State; a, E F Gaylor 
MISCELLANEOUS. 
DETROIT. MICH .—278 Fourth, br dw; cost, $9,000; 
o, Richard Helson. 
57 Elliott, br dw; cost, $12,000; 0. David Ward; a, 
Donaldson & Meier. b, lopping & Fisher. 


Jefferson, br dw; cost, $60,000; 0, C C Blodgett; 
a, F W Arnold; b, owner. 


YOUNGSTOWN, O.—The bill allowing $100,000 for 
a public building for this town has passed the Senate, 


Nothing over $7,000 to report. 
NEW YORK CITY—The illustrated weekly *‘Judge”’ 
will erect a building on the corner of Fifth Avenue 
and Sixteenth Street at a reported costof over 


$400,000. McKim, Mead & White, architects, of 
this city, have already prepared the plans. 


WICHITA, KAN.—It is reported that a general 
@ depot is to be erected here by the Santa Fe Railroad, 
at a cost of $60,000. 


TOPEKA, KAN.—A $10,000 residence is to be erected 
here by G G Gage. : 
J B Marshall will erect a $20,000 dwelling on 
Quincy st. 
SPRINGFIELD, MASS.—Liberty st, br addn to fac- 
tory; 0, Springfield Foundry Co 
(Continued on page 332.) 


PROPOSALS. 
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ROAD, Lexington, Ky.— Proposals are wanted, 
untt] May ro, for building 244 miles ot turnpike road. 
Address J. W. McCann, as above. 


CHURCH, Springfield, O.—Proposals are wanted 
until May 17 for erecting a new church for the trustees 
of the Congregational Church. Address C. H. Pierce, 
President, as above. 


REBUILDING STEAMER, New York City.—Pro- 

sals are wantcd until May 11 for rebuilding the hull, 
) iner work, etc., of the steamer ‘* Minnahanonck.” 
Address the Department of Public Charities and Cor- 
rections, 66 Third Avenue, as above. 


OPERA HOUSE, McPherson, Kan —Proposals are 
wanted until May 1s for completion of the McPherson 
Opera House above the foundations, Address E.G. 
Clarke, Chairman Building Committee, as above. 


HIGHWAY, East Hartford, Conn.—Proposals are 
wanted until May 12 for building either the whole or 
any section of a highway recently laid out in said town 
extending from Main Streetto the Old Mill Road. 
Address John Kennedy, of the Board of Selectmen, as 
above. 


RAILROAD, Birmingham Ala. — Proposals are 
wanted until May 12, for the graduation, trestles 
(framed and on piles), and cross ties necessary for the 
construction of one single track railroad from Colum- 
bus, Miss., to Johnsonville, Miss., a distance of 124 
miles. Address Chief Engineer Georgia Pacific Rail- 
way, as above, or John W, Johnston, President, 


SCHOOL, Milwaukee, Wis.—Proposals are wanted 
until May rr, for the erection of a primary school build- 
ing. Address the Board of Public Works, as above. 


WATER PIPE, Colman P, O., East Toronto.— 
Proposals are wanted until May 15 for the supply of 
cast-iron pipes, ro and 6 inch, free on board cars at 
York Station, G. T. R. Address R. Luttrell, Chair- 
man Water and Light Committee, as above. 


RAILROAD TRACK MATERIAL, Washington, 
D. C.—Proposals are wanted, until May 8, for a quan 
tity of the above, according to specifications. Address 
pomes Fulton, Paymaster General, U.S. N., Navy 

epartment, as above. 


May ; 





PROPOSALS. 








IRON WORK, Toronto, Can.— Proposals ax 
wanted until May 17 for sundry wrought and cad i1-- 
work required for the Parliament Buildings. Adérey 
C, F. Frazer, Commissioner Department of Pubix 
Works for Ontario, as above. 


GAS LIGHTING, Boston, Mass.—Propozais ar 
wanted until May ro for lighting the streets, etc , > 
the city proper for a period of five years. Addres: 
Hugh T Toland, Superintendent of Lamps, as ads. 


WATER-WORKS, Eureka, Kao.—Proposals arr 
wanied until May 3r:for doing aH the work neces-ar, 
to the completion of a system of water-works, aczord- 
ing to specifications. Address Mayor H. G. Jone: as 
above. 


SCHOOL, Yankton, Dak.—Proposals are wart+¢ 
until May xt for the erection of a bnek ard sx- 
school edifice. Address J. D. Stay, Secretary boss 
of Education, as above. 


CHURCH, Kittanning, Pa.--Proposals are war:e- 
until May 1s for the erection of a stone church 5: 4 
ing for the First Presbyterian Church. Address Geo 
T. Crawford, Secretary, as above. 


CITY BUILDING, Erie, Pa.—Propusals are wasi-c 
until] May 20 for the carpenter and wood work, :r-:, 
cut stone, cells, vaults, fire-proofing, plastering, tir, 
marble mantels, steam-heating, plumbing, gas-91':3z. 
etc,, etc., necessary to finish the basement and fry 
story of the City Building at this place, includirg *°- 
department of the Mayor, Treasurer, Solicitcr, Wate 
Commissioners, Controller, Engineer, Health Of +, 
Supervisors and Police. Bids will be taken for tv 
whole or any part of the work at the Mayer's ofer 
For detatls address John C. Brady, of the Buili-; 
Committee, as above. 


CUT STONE, New York City.— Propssals ip 
wanted, until May ro, for furmshtng and deiuver sz 
cut stone at the reservoir at High Bridge. Add:-+ 
the Department of I ubiic Works, as above. 


GRADING, MASONRY, AND BRIDGING 
Gadsden, Ala —Proposals are wanted, until May 1 
for the above work on the unfinished portion of (i 
Road,a distance of 36 miles, between Gadsden ar: 
Guntersville: also another contract for 40 miles. 34. 
dress E. A. Quintard, President Tennessee ard Coos 
Railroad Co., 69 Wall Street, New York City. 


VITRIFIED PIPE AND RUBBLE STONE, 
Atlanta, Ga —Proposals are wanted, until June 6, * + 
furnishing all rubble stone and vitnhed pipe req ve 
by the Chain Gang Committee in 1888. Address } 2: 
T’. Cooper, Clerk Coimiassicden of Roads and Kev. 
enue, Fulton County, as above. 


GAS, Philadelphia, Pa.—Proposals sre wanted --u 
June 5 for the manufacture and deh wery into the bec. 
ers of the above city of illuminating gas. Address the 
Bureau of Gas, 20 South Seventh Street, as abow. 


STOP-COCKS, HYDRANTS, ETC., New ¥r+4 
City.—Proposals are wanted until May 10 for furni:b- 
ing and delivering stop-cocks, hydrants, wooden hy- 
drant-boxes, and cast-iron stop-cock boxes. Addex 
the Department of Public Works, as abuve. 


STEAM-HEATING, New York City.—Proposes 
are wanted until May 11 for steam-heating, etc..a pt 
vilhon (almshouse) on Blackwell's Island, New Yor. 
Address the Department of Public Charities and Cx- 
rection, 66 Third Avenue, as above. 


BUILDING, New York City.—Proposals are wantec 
until May ro for furnishing materials and performs. 
the work of bui!ding a house for storage of coal on the 
lot between Ninety-sixth and Ninety-se venth Streets, 
and a wagon platform. Address the Departmen c’ 
Public Works, as above. 


GRADING, Columbus, O.—Proposals are wanted 
until May 18, for grading the roadway of the Gran: |- 
road east of Alum Creek. Address Frank J}. Reinhard, 
County Auditor, as above, 


SCHOOL, Ludlow Grove, O —Proposals are wanted 
until May rs, for doing the brick, carpenter and pias 
tering work, also pocnas of the addition to the ner 
school here. Address William Schulhuf, Clerk Scho: 
Board, as above. 


STONE ABUTMENTS, Franklin, Pa.—Propos's 
are wanted until May 8, for furnishing the mate:ial 
and constructing two stone abutments, accord:nc to 
specifications. Address William A. Mantiand, County 
Commissioner, as above. 


COURT HOUSE, Lincoln, Neb.—Proposals are 
wanted until May 17, for the erection of a court bcuse. 
according to specifications, Address O. C. Bell,County 
Clerk, as above. 


PAVING, Toledc, O.—Proposals are wanted uct 
May 14, for paving certain streets of this city. Address 
G. H. Cole, City Clerk, as above. 


BRIDGE, Yankton, Dak.—Proposals are warted 
until May 24, forthe construction of an iron bride 
across Clay Creek atValins Station, in Yankton Coutts. 
Address William H. Edmunds, Chairman, Board 
County Commissioners, as above. 


IRON BRIDGES, Franklin, Pa.—Proposals ar: 
wanted here until May ts, for furnishing material ano 
erecting three iron bridges according to specificatiins. 
Address William A. Maitland, County Commissione:. 
as above, 


BRIDGE.—INDEPENDENCE, MO.—Proposa 
are wanted, until May 7, for constructing an irc 
bridge, 165 feet span, over the Bix Blue Riverat Mac- 
nes Adoress P. H. Ginter, County Surveyor. as 
above. 


REPAIRING BRIDGE, Fort Gaines, Ga.—Pr+ 
posals are wanted unt:] May 16 for ae the Chal- 
tahoochee River bridge. Address Mayor S. D. Coc 
man, as above. 


SEWERAGE SYSTEM, Aberdeen, Dak.— Proposa's 
are wanted until May 21 for a sewerage system for this 
place. Address W. F. Lange, Deputy, City Auditer - 
Office, as above. 


SEWERS, Willimantic, Conn.—Proposalsare wante? 
until May rq for constructing several hundred feet! 
sewers and doing other detail work here. Address 
John M. Hall, Chairman Special Sewer Committee, a 
above. 
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THE NEW YORK LEGISLATURE AND 
THE QUAKER BRIDGE RESERVOIR. 


In the last hours of the session of the Legis- 
lature an effort is being made to postpone for an- 
other year the completion of the work necessary 
to increase the water-supply of the city. It can 
have no other object than to extend the official 
life and consequently the salaries of the politi- 
cians whose present means of support is depend- 
ent on the continuance of the existence of the 
complex organization which controls the con- 
struction of the work. It is true that this 
obstruction is adroitly advocated on the ground 
of public policy and safe provision of possible 
economy to be secured by more thorough inves- 
tigation of the problems to be solved. But this 
is only a trick, and so transparent a one that it 1s 
a wonder that the apparent prime mover in the 
matter does not see that he is being made a tool 
of by aset of crafty schemers who, to promote 
their own private ends, are availing themselves 
of his well-known obstinacy in supporting his 
fanatical ideas. 

The gentleman whois so prominently advocat- 
ing before the Legislative Committees the bill or- 
dering the postponement of all action in the direc- 
tion of constructing the Quaker Bridge Reservoir 
until next year is undoubtedly firmly convinced 
in his own mind that he has right and reason on 
his side, but that is no reason why the time of 
the Legislature should be taken up with listening 
to him or that his project should be entertained 
for an instant. The testimony of all the civil 
engineers of standing and of experience in water- 
supply on a large scale who have examined and 
reported on this problem is unanimously and 
overwhelmingly in favor of the plamw which has 
now been under consideration for several years, 
and of which the construction of the great reser- 
voir at Quaker Bridge is an essential feature. 
Indeed, without this reservoir the whole scheme 
would be an absurdity. 

Against this preponderating unity of opinion 
among the men who have made such subjects the 
study of their lives is offered the opinion of one 
man whose success in another line of business 
requiring shrewdness and pluck, but no previous 
training or study, has inspired him with the idea 
that his own “horse sense” is worth more than 
the accumulated knowledge and experience of 
generations of engineers, and who has the bold- 
ness to openly and persistently advocate his 
opinions at all times and in all places. From 
his point of view he may be right, but it is an 
outrage on the public that he should be per- 
mitted to consume the time of public officers in 
listening to his appeals to delay the execution of 
the one part of the great water-supply scheme 
which is essential to its completeness, until, for- 
sooth, the opinions of some more experts can be 
obtained, in the hope that some hitherto undis- 
covered expert may be found or made to order 
who will differ from those who hawe already 
spoken. This is worse than folly ; it is silliness ; 
it is criminal trifling. . 

There is not a single civil engineer in America 
who has had the experience, the scientific train- 
ing, and the familiarity with great hydraulic 
works which the eminent men possess who have 
put themselves on record in favor of the Quaker 
Bridge Reservoir. A half a hundred smaller fry 
might perhaps be induced, for a consideration, 
to give “expert” opinions against it, but they 
would be worth nothing, and they would effect 


nothing except the delay which place-holders 
desire and their tools, either designedly or 
ignorantly, ask for. 





THE FACTS ABOUT THE BAD WORK 
ON THE NEW CROTON AQUEDUCT. 


THE accounts recently published of bad work 
on the new Croton Aqueduct, and the reports 
that the Comptroller had sent his engineer to 
examine the work and report on its condition 
before any more money would be paid to the 
contractors, have alarmed the public, who, very 
naturally, have concluded that the discovery of 
this work was the result of the recent legislative 
inquiry and that the end was not yet. And the 
daily papers have concluded that the three com- 
missioners appointed by the last Legislature 
were in a measure responsible for it. If this 
were so it would at once suggest itself to our 
readers that the engineers and inspectors on the 
work were grossly inefficient and corrupt in 
not calling attention to it. It is gratifying, 
therefore, to be able to print the following re- 
port by Chief Engineer B. S. Church and Dep- 
uty Chief Engineer George S. Rice, by which it 
will be seen that the engineers have done their 
duty, and have been fully sustained by all the 
commissioners when they were made acquainted 
with the facts; and since so much has been 
said about O’Brien & Clark in the daily papers, 
it is only fair to call attention to the fact that 
this firm have done their work well, and when 
defects have been pointed out have promptly 
and cheerfully done all in their power to meet 
the demands of the engineers. Engineers Church 
and Rice, under date of May 9g, say : 


Hon. James C. Spencer, Chairman of the Aqueduct Com- 
misstoners . 


DEAR SIR—In accordance with your request, we re- 
spectfully make the following report on the ‘‘ bad work” 
found on the line of the new aqueduct. 

The new aqueduct, from Croton Lake to One Hundred 
and Thirty-fifth Street in New York, consists of over thirty 
miles of aqueduct, mostly in tunnel, and the work has 
been let in fifteen different sections to six firms of con- 
tractors—viz.: Smith & Brown, Brown, Howard & Co., 
O’Brien & Clark, Heman Clark, John Brunton & Co., and 
R. A. Malone. 

This work is in charge of five Division Engineers, and 
no serious trouble was had until about the early part 
of October, 1887, when the engineer in charge of the F irst 
Division made frequent reports that the work on his divi- 
sion, done by Brown, Howard & Co., was being slighted. 

The Chief Engineer delegated the Deputy Chief Engi- 
neer to look into this matter, and he found that there was 
apparently an organized attempt to construct the rubble 
masonry backing in an imperfect and unsatisfactory man- 
ner, and he so reported to the Chief Engineer. 

Work was constantly being condemned and torn down, 
but on account of the general bad character of this rubble 
masonry, it was suspected that a large amount of work 
must be bad and unacceptable. : 

On November 17, 1887, the Chief Engineer notified 
Brown, Howard & Co. that if the ‘‘bad work” was not 
stopped he would refer the matter to the Aqueduct Com- 
missioners. No attention was paid to the order as ie 
the quality of the work was concerned, and the Chie 
Engineer reported to the Committee on Construction on 
January 4, 1888, that Brown, Howard & Co. were dis 
obeying the orders A the engineers and allowing unsatis 

to be done. : 
eee ea of over $20,000 was deducted from the esti- 
mates for Sections 2 and 3 for the months of December, 
1887, and January, 1888, and the Committee on Construc- 
tion passed a resolution on January 9, 1888, approving of 
the course pursued by the Chief Engineer. 

On January 16, 1888, the Committee on Construction 
received several communications from Brown, H oward & 
Co., stating that they were not being treated fairly and 

ing a hearing. _ 
Oe Committees authorized such a hearing and referred 
the matter to the Chief Engineer, Deputy Chief Engineer, 
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and Principal Assistant Engineer, with instructions that 
the Deputy Chief and Principal Assistant should conduct 
the hearing and report to the Chief Engineer without 
recommendation, after which the Chief Engineer should 
report to the Committee on Construction. 

Fourteen meetings were held in Tarrytown, N. Y., 
commencing January 23, 1888, and ending March 6, 1888. 

It soon became apparent that Brown, Howard & Co. 
were intentionally prolonging the taking of testimony, and 
on February 20, 1888, at the request of the Chief Engi- 
neer, the Committee on Construction authorized the cutting 
of holes into the mason work, and the suspected ‘* bad 
work ” was discovered on March 5, 1888. 

On March 14, 1888, the Chief Engineer reported that 
contractors Brown, Howard & Co. were executing their 
contract for Sections 2 and 3 in bad faith and that he sus- 
pected the work on Sections 4 and 5 was not good. 

On March 20, 1888, the Committee notified Brown, 
Howard & Co. to appear before them on March 22, 1888, 
and show cause why the contract for Section 2 should not 
be taken from them. 

On April 10, 1888, the Chief Engineer reported to the 
Committee that Brown, Howard & Co. had signed a doc- 
ument offering to make good, at their own expense, the 
defective work on Section 2. 

On April 17, 1888, the repairing of the bad work was 
commenced and the work has continued to date. 
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An examination of the whole line of the Aqueduct has 
been commenced, and some holes have been cut on 
Divisions 3 and 4, and will soon be cut on Division 2. 

As most of the masonry work has been done under- 
ground, both day and night, it has been a serious matter 
to stop bad work, and a large amount of trouble has been 
occasioned by poor inspectors, who have been discharged 
as soon as found incompetent and unreliable ; twenty. six 
have been discharged or suspended since November 16, 
1887. ; 

Outside of Brown, Howard & Co.’s contracts, the 
amount of bad work discovered has been small, less than 
$5,000 in value, and where any bad work has been found 
there has been an earnest effort to repair it immediately. 

No final estimate has been made on the 15 Sections, 
and before any of them are made the work will be 
thoroughly inspected. Yours truly, 

B. S. CHuRCH, Chief Engineer. 
GEORGE 5S. RICE, Deputy Chief Engineer. 


It will be noticed that there has been great 
difficulty in securing enough good inspectors and 
that twenty-six have been discharged since No- 
vember, 1887. 

The inspectors, under the law, are appointed 
by the Commission after a Civil Service exami- 
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ASPHALT PAVEMENTS IN NEW YORK 
AT COST OF PROPERTY OWNERS. 


WE have frequently urged the trial of asphalt 
pavements properly put down on some of the 
residential streets of New York, pointing out the 
advantages of this noiseless and cleanly pave- 
ment as recorded in the experience of other 
cities. It was with considerable satisfaction, 
therefore, that we noticed in a recent ride on the 
west side in this city, where so much building 
has been 1n progress, that on West End Avenue 
and Seventy-second Street the enterprising prop- 
erty owners had contracted with a responsible 
company who had laid this pavement. On in- 
quiry we learned that some thirty different 
owners have co-operated in this matter, Messrs. 
W. E. D. Stokes and W. J. Merrill, who own a 
number of buildings in the locality, having been 
the active promoters of the movement. 

The excellent appearance of the street will 
doubtless enhance the value of their houses 
more than it has costthe owners. We hope the 






COTTAGE ON I.AKE GEORGE FOR E, LUTHER HAMILTON, ESQ.—-J. D. HUNTER, ARCHITECT, N. Y. 


On Section 2 about 500 holes have been cut through the 
brick and rubble masonry and about 80 per cent. of them 
have shown bad work. 

From what has been disclosed by the examination the 
city has been fully protected by the amounts kept back on 
the estimates, as will be seen by the following : 


SECTIONS 2 AND 3, NEW AQUEDUCT. 








| Additional 
Ten per cent. 3 ount re- Total amount 


retained as : 
tained for bad} retained. 
per contract. work. 
October 31, 1887........ $324,304.88 $1,610.00] $325,924.88 
November 30, 1887...... 350,565.41 20,293.50 370,858.91 
December 31, 1887... .. 374,527.73 21,025.00 395.552-73 
qnuuary 31, 1888....... 398,899.41 22,377.50 421,270.91 
ebruary 29, 1888....... No estimate. |............. 627,069. 5: 
March 31, 1888... ...... OT hear Aere acaPare esate 760,895.71 








From the above it will be seen that as soon as bad work 
was discovered the estimates for February and March 
were withheld, and on March 31, 1888, the actual amount 
withheld from Brown, Howard & Co., on their contracts, 
was $1.041,614 41. 


nation, which is of little value in determining the 
capability or honesty of an inspector of masonry, 
and which in this case has often resulted in de- 
lays in securing inspectors when needed. Fre- 
quently the force of inspectors has been inade- 
quate, and the engineers have been assigned to 
temporary duty as inspectors to tide over 
emergencies. Many men who would make good 
inspectors of masonry cannot pass the city Civil 
Service examinations, while it is a fact that men 
have passed who knew nothing of masonry. In- 
spectors, we learn, are now examined also by the 
engineers, and in view of what has transpired we 
apprehend no more bad work, since the action 
of the Commission in supporting their engineers 
and not yielding to pressure to remove them or 
change their stations has had and will have a 
wholesome effect in maintaining discipline and 
efficiency. 


fact may speedily be demonstrated so that the 
ene they have set may be followed else- 
where. 


OUR ARCHITECTURAL ILLUSTRATIONS. 


RESIDENCE OF ULYSSES D. EDDY, ESQ.—E. A. SARGENT, 
ARCHITECT. 





COTTAGE OF E. LUTHER HAMILTON, ESQ. —-jJ. D. HUNTER, 
ARCHITECT. 


PARK COMMISSIONER TOWLE. 


THE appointment by Mayor Hewitt of Stevenson Towle, 
Mem. Am. Soc. C. E., as a Park Commissioner of this 
city is to be thoroughly commended. Mr. Towle was for 
many years Chief Engineer of the Department of Sewers. 
He resigned when Mr. Squire was Commissioner of Pub- 
lic Works. For a number of months he has been traveling 
abroad investigating municipal engineering methods. His 
training, experience and character will make him a useful 
commissioner. 
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ERRORS IN CONSTRUCTION.* 


I HESITATED to address the League on the subject I 
am about to present, but in considering my experience in 
the bureau, the difficulties 1 must continually grapple with, 
and the extra amount of labor devolving upon and required 
of theemployes of the department, through want of knowl- 
edge of the laws of construction on the part of architects, 
I concluded to present my case and hope my proposed 
remedy will meet with your approval. 

My connection with the bureau dates back to February, 
1885, and in the three years which have passed since 
then, 12,921 applications, representing an estimated value 
of $191,105,440, have been submitted for action. The 
great majority of these have passed directly through my 
hands, and fully seventy-five per cent. thereof were disap- 
proved, many for defective and unintelligible drawings, 
more for defective forms of construction. In presenting 
some of these defects it would be well to group them in 
accordance with the materials in which they occur and in 
the order of their frequency. The greatest number of 
errors were found in iron constructions, then follow those 
in wood, and finally those in masonry. 

The number of dangerous and remarkable constructions 
is legion. I regret extremely not to have kept a record 
of these matters, and to be obliged, therefore, to draw 
upon my memory for particulars. Numerous defects are due 
to unfamiliarity with the requirements of the building law 
and do not fall within the scope of this paper. Such errors 
are, as a rule, easily remedied. 

Taking the first group, we have those in iron. The 
engineer's device, the I-beam, 1s often unscientifically em- 
ployed, the various tables furnished by the iron mills 
becoming as poison in the hands of children. Again and 
again girders made of exactly the same beams are specified 
to carry loads varying by thousands of pounds, at other times 
like beams are loaded with like loads—some uniformly dis- 
tributed, some concentrated at the centre; the fact that 
a beam if loaded at the centre will carry but half as much 
as if uniformly distributed being seemingly unknown to 
the designers. I have half a dozen cases in mind where 
brick partition walls over halls were to be carried by iron 
beams, the loads being directly at the centre, and the re- 
quired amendment read: ‘** Use twice as many iron beams 
as shown.”” In one case the builder coolly omitted the 
iron beams and carried a 12-inch brick wall 40 feet high 
in the centre of a 38-foot house on wooden cantilevers. 
Again, some weeks ago, a set of plans was submitted 
showing a girder made of two 15-inch heavy beams, to 
carry in turn one made of two 12¢-inch beams, the losd 
on the latter to be transferred to the 15-inch beams at a 
point some three feet from the wall. The 15-inch girder 


was exactly sufficient, yet it was the intention of the archi- 


tect to frame the 12'¢-inch beams into the 15-inch girder, 
so that but one of the beams composing the same would 
have carried. 


the walls of the front on iron columns and girders. Some 
of the openings required girders 15 inches high, so the 
architect concluded to use t§-inch beams for all the open- 
ings, thus showing a uniform height of girders at the front. 
Three 15-inch beams being unnecessarily large for the 
smaller openings, the girders were made of one 15-inch beam 
and 10-inch and 12-inch beams. To subject the iron in 
the different members of these girders to the same uniform 
Strain would be impossible, and a failure would certainly 
have taken place in the course of time. Often extra light 
and deep beams have been proposed for very short spans 
instead of heavy shallow beams. 

Numerous examples of defective plate-girder construc- 
tion can be found in the archives of the bureau, the 
defects generally consisting in improperly disposed stiffen- 
ers, too great a pitch of rivets, no allowance for punching, 
heavy webs, light cover-plates, etc. I call to mind a 
double web plate girder submitted last week. It is to 
Carry quite an ordinary load on a span of some 18 feet, 
yet the webs are specified 7 of an inch thick each, when 
3@ of an inch would be ample. 1 shall not take the 
trouble to bring this to the architect’s attention, as on a 
previous occasion a similar suggestion elicited the unscien- 
tific answer that it was desired to be entirely sure of the 
girder’s capacity. Through the ignorance of the de- 
signer the client was therefore subjected to an unnecessary 
expense. Another case: a large plate-girder was lately 
submitted where the load upon it subjected the iron to a 
fiber strain of 30,000 pounds, so that the construction 
would surely have failed. 

The use of the I-beam in the shape of cantilevers is 
less frequent, but I have a number of such constructions 
in my mind which, if allowed, would have brought about 
serious accidents. On one occasion the architect was 
requested to state the size of the beams he proposed to 
use, to which he replied ‘‘ that that was a matter for the 
iron man and the iron inspector, and the neglect to fur- 
nish the data at that time should not be a reason for 
refusing approval.” Last fall I pointed out to another 
architect the fact that the girder he proposed using was 
insufficient to carry the imposed load, and when convinced 
of the correctness of the bureau’s position he proposed to 
build in an iron beam in the story above, quite forgetting 
that this single beam would have been subjected to a 
breaking strain, and that the original load would again 
rest on the girder below. In very many instances iron 
columns of insufficient diameter and thickness of metal 
are proposed, but I believe these errors are rather due to 
the fact that the designer has assumed a lighter load than 
permitted by law, than to a wrong application’ of the 
tables and formulas for iron columns. Iron roof- 
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Only a week ago plans were filed for a 
large and costly building, in which it was intended to carry 















































constructions, true subjects for the engineer, rarely shew | 
defects. 

Since last July the building law requires that all light- 
shafts be constructed of fire-proof materials. They are 
therefore generally constructed of fire-proof blocks, some- 
times starting on foundation walls, but more generally on 
iron beams. These shafts, located with reference to the 
Sanitary arrangements of the building, frequently bring 
about quite complicated systems of framing and loading, 
and the bureau is again and again cailed upon to suggest 
the size and weight of the iron beams. 

Leaving the iron constructions, let us pass to the second 
group—constructions in wood. Beams and girders are 
generally of ample size. Columns, on the other hand, are 

_Yarely too large, generally too small. Curious errors are 
made in them, showing a lack of knowledge on the part 
of the designer as to the strength of the materials and as 
to the factors of safety demanded by law and practice. 
The most common error is the one of making the lower 
columns too small, the upper ones too large. What excuse 
on the score of strength can there be, for instance, for 
making the columns of the same size in several superjacent 
stories? And yet such cases are not infrequent. Con- 
Structions are occasionally proposed where yellow pine 
posts would have been subjected to a pressure of over 
2,000 pounds to the square inch. 

Although permission has several times been asked, no 
permit has been issued to allow the placing of iron col- 
umns over wooden ones. How many such constructions 
have been carried out in former years I do not know, but 
I believe there are many. ‘This method was employed in 
a certain school building, the iron columns in the first story 
resting on the wooden ones in the cellar—the latter col- 
umns reaching below the cellar floor. In the course of 
time the foot of one of the wooden columns had so thor- 
oughly rotted as to let the iron column next above settle 
sufficiently to sever its connection entirely with the girder 
Over it, a position it retained but for a few moments, and 
then came toppling over, causing a panic in a crowded 
room, but, fortunately, killing no one. 

Large roof constructions are not attempted, as a rule, by 
any but competent men, and yet examples of dangerous 
constructions are not wanting. A tie-rod or a strut will 
be forgotten, a member introduced to take a thrust where 
a pull only will be possible, etc. Trusses have been sub- 
mitted where the strength of the same depended upon the 
stiffness of the joints. ‘lake, for instance, the truss which 
spans the proscenium opening of the old Union Square 
Theatre. Here is a queen-post truss with the struts 
omitted. One might say of this truss that it is in a sort 
of unstable equilibrium, and in danger of collapsing in 
case of unequal pressure. 

Plans for a building were once filed where the clear span 
between bearings was sixty feet. ‘The roof-trusses over 
this room were each to be made of two main rafters, a tie- 
beam, two struts, and a king-bolt. ‘lhe architect not 
being sure ot his ground, gladly accepted the bureau's 
suggestions and constructed a substantial truss. In a 
hospital building fault was found with the size of the 
floor-beams for the proposed span, to remedy which the 
architect specified a lattice-girder four feet deep—strong 
enough, to be sure, a girder 14 inches deep only being 
required. 

We now reach the last group—constructions in masonry. 
In the thickness of walls many errors are made, but I 
attribute these to a want of knowledge of the requirements 
of the Building Act. Not so with piers, in the design of 
which many, very many errors are committed. Piers with 
hattering sides are submitted tor approval with insufficient 
area at the top and excessive area at the bottom, piers 
with plumb sides of sufficient area capped with granite 
cap-stones of smaller area, and piers of ill proportion be- 
tween height and thickness, the development of bending 
moments being quite forgotten. These and many other 
errors are of daily occurrence. Application was made in 
the month of March to remove a fore-and-aft partition- 
wall and repiace the same by piers, columns and 
girders. The columns and girders were found ot 

ample size; not so the piers in the cellar, 
which were specified to be 16x16 inches. The 
first story columns were to be of iron and of sufficient size 
to carry 125 tons. If these piers had been built of the 
best of brick in Portland cement they would have crumbled 

under the excessive load. Piers 36 inches square were re- 
quired and accepted without remonstrance. The error of 
not properly proportioning the area of the base to the area 
of the pier is acommon one. The law provides that the 
base course must project at least 12 inches on all sides beyond 
the various faces of the piers, and in certain cases double 
base courses are required. Now, one architect invariably 
puts down two courses of stone, each course 10 inches 
thick, with a projection of 12 inches on all sides. Here 1s 

a waste of material. A few others project each course 12 

inches, an error in itself, bringing about so excessive a 

spread of base as to prevent a uniform settlement of the 
walls and piers. 

W hen I took charge of the bureau, it was the general 
custom to make use of the running foundation walls for 
taking the concentrated loads carried by iron columns. 
Such walls are generally built of stone, and, as you all 


know, are hardly better than a very coarse concrete. I 
therefore insisted upon piers under all points where nae 


centrated loads were to be supported, such piers t 
built of brick or dressed stone. I desire to interpolate 
here, however, that if stone piers are proposed in the 
cellars or subcellars of buildings, I request that they be 
built of brick that the entire building may not be let down 


of whom have been maimed and killed through such col- 


in case of fire, endangering the lives of the firemen, many — 


the rule, and I believe fewer serious settlements will here- 
after be recorded. In building piers under concentrated 
loads the mistake is frequently made of not properly cen- 
tering the iron columns over the piers. 

It would seem that every architect of our generation 
should know that piles must be cut off below the level of 
low water, and timbers, where used in the foundations, 
continually submerged, if permanent stability of the struc- 
ture is aimed at. But the defective constructions of this 
class, proposed and executed, are so many that we are ever 
on the gu vive at the bureau. Two weeks ago an appli- 
cation was made for a two-story office building. In the 
rear was a solitary 6-inch diameter locust post supporting 
an area of some 300 square feet of floor and a like amount 
of roof area. ‘Under thisinsufficient post a 2’8"x2'8" brick 
pier was proposed. The disproportion is too evident for 
comment. 

The arch, in its fullest development, is a pretty well 
neglected element of construction with us, but I believe 
and hope it is coming into favor again. The number of 
errors noticed are comparatively few. One gentleman 
who practices our noble profession answered, when asked 
how he proposed overcoming the thrust of his arch, ‘‘ by 
increasing the number of rowlocks.” Anexampleof some 
large arches was submitted the past winter where no pro- 
vision had been made for the balancing of the thrusts—at 
least the drawings revealed none. Upon calling attention 
to this fact the architect explained that he intended placing 
girders over the arches and when asked to specily their 
size he selected insufhciznt beams. I objected and argued 
that they would bend and break, being entirely inadequate, 
while he contended that the girders would help the arches 
and the arches the girders. He had forgotten that the 
strength of a chain is measured by the strength of its 
weakest link. 

Finally, I desire to tell of a remarkable proposition made 
to me some two years ago. <A permit was issued for the 
erection of a two-story factory, the outside walls being re- 
solved into isolated piers, these piers carrying in part the 
upper walls, the second-story floor and the roof. The 
piers measured 20x36 inches and were of sufficient size. 
Work was commenced and duly carried forward, and when 
the second story had been finished the owner decided to 
add another story and made application accordingly. The 
request was denied. Convinced of aninjustice being done 
him, he left the office in a highly excited state of mind and 
proceeded to his architect. After a week or so he returned 
with a formidable set of calculations and proceeded to 
demonstrate my error. I question whether any one could 
guess his results. It wasa revelationto me. The piers 
were built of brick, with bluestone binders and granite 
caps, and he assumed for their safe compressive strains 
per square inch 200 pounds for brick and 2,000 pounds 
each for bluestone and granite. Then the area of the 
piers being 720 square inches the brick would carry 
144,000 pounds, the bluestone 1,440,000 pounds, and the 
granite likewise 1,440,000 pounds—ergo, each pier would 
carry their sum total amounting to 3,024,000 pounds ! 

At the beginning of this paper I made the statement 
that fully 75 per cent. of the various applications filed at 
the bureau were disapproved. Now this means that 
about 3,000 applications were found defective and re- 
quired amending in the course of each year, and in the 
time that I have been connected with the bureau the 
number of these defective plans and specifications has 
reached the large figure of 10,000. That the examination 
of so many plans represents a great deal of labor goes 
without saying. If now 75 per cent. of such plans are 
detective, you more than double the labor of the bureau. 
This would certainly not be so were ell the applicants 
competent men. But under our laws no restraint is 
placed upon those who desire to parade themselves as 
architects. Anybody may sign himself as such and begin 
the construction of a building, unconcerned whether the 
lives of human beings are thereby imperilled or not. 

The number of defective constructions submitted 1in- 
stead of being as rare as the oases of the desert are as 
common as its sands. The large majority of plans are not 
presented by our prominent and capable architects, with 
whose work little, if any, fault can be found, but by men 
who know something of drawing and less of construction. 

I think the days have passed when the rendering of a 
drawing is all that is required of an architect. We are of 
an era in which buildings are erected, the intricacy of 
which in former times no one dreamed of. The most 
economic use of materials is demanded, and the strains to 
which they may be subjected are carried to the utmost 
limit. It is my idea that laws should be passed aiming at 
the control of this dangerous liberty—in short, licensing of 
architects. Why if physicians are licensed should Se 
architects and engineers be subject to similar laws ? 
know I will be met with the assertion that we suffer from 
too many laws already, but I contend that as of a gooe 
thing we cannot have too much, so of good laws a peop : 
can never have too many. The subject is receiving muc 
attention in England, a lead we will sooner or later be 
forced to follow. Responsibility ought certainly be cen- 
tered somewhere, and the architect, as the designer. 1S 
the one who should be held to account if an accident 
occurs. I also believe that the men who design a build- 


ing should superintend its erection. at 
The ceosble architect need surely not fear restrictive 


- such measures should be on the statute book, 
anatthe League should draft and present them to the Lee 
islature at the opening of the next session. To ae i- 
tects belongs the initiative 1n this subject, and i ‘ ey 
should decide upon some such course of action as 1s ti 
outlined the profession and the country would be the 


gainers. 


lapse, Brick piers under concentrated loads are now quite — 
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(Continued from page 324.) 
ERECTION OF POUGHKEEPSIE BRIDGE.—NO. 3.* 
FALSE-WORK. 

IN the stone-yard on shore an efficient arrangement was 
resorted to by the contractor to avoid the necessity of a very 
large derrick. A platform about 40x60 feet was framed 
of heavy timber mounted on trucks and provided with a 
tramway the whole length of the yard ; a mast and boom 
derrick in the middle of the platform bed had a swing 
reaching beyond each side, and could raise material at any 
point, pile up a large quantity on deck, and then run over 
to any other place and unload it. This arrangement 
proved satisfactory and economical. 

When the masonry had been completed the erection of 
the iron-work required a most lofty, extensive and elaborate 
system of false work, whose most notable features only are 
here outlined. The huge frame-work of beams, columns, 
and braces rises more than 130 feet above the water and is 
over 500 feet long and 100 feet wide at the base, present- 
ing a most imposing appearance, both from a distance and 
when inspected from the top of the r00-foot traveler which 
surmounts it. The arrangement, proportions, and details 
are carefully designed and well carried out and the deter- 
mination to secure absolute solidity is apparent and suc- 
cessful. 

The requirements of the design necessitate false work 
to support all the trusses of the superstructure except the 
three large cantilever spans, which are self-sustaining dur- 
ing erection. . 

Braced timber trestles were accordingly erected for the 
201 foot shore spans, which were built and anchored. 
Then false work was put in between piers 2 and 3 and the 
triangular truss span of 525 feet erected upon it. Then 
the 548-foot cantilever span between piers 1 and 2 was 
built out and connected up. The false work is now being 
removed and re-erected between piers 4 and 5 so that span 
can be built and the remaining two cantilever spans com- 
pleted, forming the whole superstructure. 

Figures 12 and 13 show a section of this main false work, 
which contains about 2,000,000 feet B. M. of first quality 
hemlock timber and plank. 

"*No. 1 of these articles, containing the General Description and an 


account of submerged work, appeared in our issue of March 3; No. 
2, Masonry, issue of May s. 
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The weight it had to carry was about 4,000,000 pounds 
of the superstructure, to which may be added 300,000 
pounds for approximate weight of travelers, engines, 
tools, etc, besides its own weight estimated at 10,000,000 
pounds. 

The false work was required to sustain this load (the high- 
est point of which was nearly 250 feet above the water), to 
resist swaying, lateral motion, and the racking and con- 
centrated strains of hoisting 70,000 pounds at one point, 
to have stability against wind-pressure and the force of 
the current, sometimes swift, swollen by tides and freshets, 
and likely to carry ice, rafts, etc., and to remain practi- 
cally inflexible, not settling enough to cause much dis- 
placement when the distortion should be multiplied by the 
height of the structure. 

The cross-section of the channel shows first about 50 
feet depth of water, then 20 feet of mud, 45 feet of clay 
and fine sand, 17 feet of sand and gravel, and then rock. 
Two 60-foot piles, 15 inches in «liameter, were spliced and 
driven nearly to the water's edge in transverse rows of 24 
each ; these were tied with horizontal stringers just below 
the water-level and by a double cap on top and cross- 
braced between. The bents were connected by similar 
longitudinal bracing at their ends. On top of the caps 
the trestle bents of eight batter posts each were raised in 





OF FALSE-WoRK 


five tiers to a height of 120 feet and securely connected 
with horizontal stringers and cross-bracing in every panel 
transversely, and in most panels longitudinally. Each 
batter post was supported by a group of three piles, and 
the lower chord of the truss was supported at each point 
by three batter posts, one of which, together with outside 
batter post, supported the traveler-track. The timbers 
were all fastened with 3 bolts driven into 3f-inch holes. 
The posts were all spliced with side plates. Figures 15 
and 16 show special framing of bents that rest on the 
piers. 

Figure 14 is a cross-section of false work under east 
shore cantilever span; the lower sill is supported on the 
ground and the bents are left in after the erection of the 
truss span until it receives stability by connection with 
the rest of the structure. 

(To BE CONTINUED.) 


STREET-WASHING MACHINE. 


A RECENT number of Chland’s Technische Rudschan 
contains an illustrated description of the street-washing 
machine of A. Hentschel, of Berlin. It is a combined 
sprinkler and sweeper, drawn by twohorses. The sprinkler 
is in front and at the rear is a revolving brush or cleaner. 

It suggests incidentally that the Berlin pavements must 
be in very good condition, as such a machine would other- 
wise be of very little use. 
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ABSTRACT OF PAPER ON STAND PIPES FOR 


WATER-WORKS.* 


HAMMERING impairs the tensile strength of metal and 


changes its structure. 


Crystallization of iron or steel in a stand pipe may be 
caused by the perpetual vibration and silent hammer- 
blows of the moving water, and an unusual strain will 


cause sudden rupture. 


So far as known there are 282 stand pipes and water- 


works tanks in the United States. 

A stand pipe on a hill may economically store water for 
high service, but for both low pressure domestic use, and 
high pressure fire service, a tall stand pipe of smaller 
diameter, constantly filled, is more economical and effec- 
tive. 

For supplying 10,000 inhabitants an open stand pipe, 
furnishing a water-cushion to pump against, is better than 
a direct pressure system, and if the water in the lower 
half of the pipe is not good for much else it makes excel- 
lent ballast. 

It is practicable to build stand pipes 350 feet high, and 
they should be self-supporting and maintain their position 
by their own inherent strength. 


Practical Suggestions. 


Stand pipes should be near the pumps. They should 
not have cast-iron nor steel bottoms, nor steel angles nor 
rivets. They should have wrought-iron bottoms with 
brackets riveted to outside lower courses. 

The best width of plates is that giving 5-foot courses. 
The thickness and length of plates should vary with the 
diameter and height of the tower, and be proportioned so 
as to make an increase in its height permissible. 

All holes should be d@7z//ed perfectly true. 

Where three plates join the overlap must be scarfed 
down hot, and no fulling tool allowed at such points, 

The manhole cover and frame should be of wrought- 
iron in the most convenient position on the side. 

The inlet and outflow should, when possible, be through 
the same pipe. 

The inside of the stand pipe should be kept free and 
clean of all obstructions and accumulations. 

Anchors and guys are unnecessary. The material 
should be first-class iron, with liberal amount of angle iron. 

A conical galvanized iron cover is unobjectionable if 
provision Is made for circulation of air. 

Freezing is prevented by air-spaces above and below, 
made tight by grouting the floors. 
arate here Shes, ee ee Se 

* Abstract of paper read April 18, at Cleveland, before the eighth 


annual meeti : : : 
Member 8. F Stephens American, Water-Works Association, by 











































Frequent pumping and changing the water at intervals 
of 8 or 10 hours is a certain preventative of freezing in the 
severest cold. 

Asphaltum paint is the best. 

Even with the clearest water large quantities of sedi- 
ment accumulates in the bottom of the pipe and should be 
cleaned out. Its removal by hand is difficult, slow and 
expensive, and the necessary emptying of the pipe is very 
hazardous. The author has patented and used for several 
years a device for cleaning out the sediment while the 
pipe is full of water. 

A horizontal sediment pipe reaches from the centre of 
the tank, through the side near the bottom, to any con- 
venient drain or sewer. The pipe is provided with a 
valve, and the inner end bends vertically downwards and 
terminates in a large conical mouth, very flaring, whose 
serrated edges are close to the bottom plate of the tank. 
The tank being full of water it will rush out with great 
violence as soon as the valve in the sediment pipe is 
opened, and as it enters under the cone the current stirs 
up and sucks in the sediment and carries it all out in 5 or 
10 minutes. ‘This arrangement is cheap and effectual, 
and has given complete satisfaction: 


DESTRUCTION OF' STAND PIPES. 

Lexington, Miss.—Collapsed June 22, 1885 ; 365,000 
gallon stand pipe, 22 feet diameter by 152 feet high, made 
of %-inch iron, supported by 10 cast-iron columns, 40 
inches diameter, 50 feet high. Supplied the city for 
several weeks and burst when full, scattering material as 
if exploded. 

Victoria, Tex.—16 feet diameter and 100 feet high; 
lower 70 feet %-inch iron, remaining 30 feet 3%-inch 
thick. When containing 70 feet of water was struck by a 
tornado blowing 80 miles an hour, which caused an oscil- 
lation, buckling and collapse of the 30 feet of empty tank. 

Gravesend, N. Y.—({Described on page 404, Vol. XIV.) 

Newport, Ark.—Wooden tank burst with great damage. 

Caldwell, Kan.—Collapsed while being built in 1887; 
was 12 feet 6 inches diameter by 150 feet high ; it doubled 
over about midway, breaking part of foundation like the 
uprooting of a tree. 

Plattsburg, Neb.—Was partially collapsed by a storm 
while empty, March, 1887. 

Cincinnati, O.—Steel too light and it burst; a total 
wreck. 

Belleville, N. J.—100 feet high by 6 feet diameter, and 
¥%-inch thick. 

Franklin, Mass.—(Described on page 643, Vol. XVI.) 
rr ua) Falls, N. Y.—(Described on page 683, Vol. 

Thomasville, Ga.—Collapsed, December 10, 1887, he- 
fore completion. Erection scaffolding had been built to 
serve as a brace between solid brick centre pier 6 feet in 
diameter, and outer walls. In hoisting brick to top of 
tower the pier was swayed and overthrown. 

Houston, Tex.—Circular foundation wall with cross- 
oe settled under pipe, 20 feet diameter by 74 feet 

igh. 

Kankakee, Ill.—Steel, 20 feet diameter by 120 feet 
high. Collapsed and blew over, breaking off anchor 
bolts. 


DISCUSSION OF PAPER ON STAND PIPES. 


Q. Did not the conical reduction of the Gravesend 
stand pipe effect its destruction ? 

Mr. Stephens—No, sir ; it was well braced and riveted. 

Q. Was it not on account of the upward turning of the 
bottom at the outer edge that the braces were put on ? 

Mr. Stephens—They were put on on account of a little 
tremulousness in the structure, and because of the appear- 
ance of an opening large enough to insert a knife blade in. 
The braces were placed at the cone, and at the bottom 
from the base up to the second and third courses. 

Q. Were these braces beneficial? I think that the 
pressure on them might prevent the distribution of strains 
and defeat their purpose. 

Q. How was this stand pipe erected ? 

Mr. Stephens—By a scaffold. There has been much 
recent improvement in building stand pipes. At first 
one staging cost $800 ; now they are erected from an in- 
terior cage that costs $30. 

Mr. C, A. Judson—We lately built one at Sandusky, 
using an inside platform that floated on the water pumped 
in as fast as the sides rose. 

We have a double stand pipe providing simultaneously 
for fire and domestic supply. It consists of two concen- 
tric cylinders, the outer one 25 feet by 180 feet, and the 
Inner one 3 feet by 225 feet, giving about 100 pounds 
pressure when full. 

Both pipes are without bottoms, their lower edges being 
fitted to the solid limestone rock to which they are 
anchored by outside bolts. The inside pipe is braced to 


the outer one, and has a check valve preventing the 
escape of water into the large pipe. 
ice around the small pipe is melted by a steam pipe. 


When necessary the 





CTICAL RESULTS OF MECHANICAL FIL- 
TRATION.* 


BY W. G. RICHARDS. 
THe filter plant at the Atlanta Water Works consists 


of twelve Hyatt filters ten feet in diameter, thirteen feet 
high. The filters are cylindrical, and are placed on end 
in two rows, the main supply-pipe passing between them, 
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* Abstract of paperread before the convention of the American 


Water-Works at Cleveland, O., April 17, 1888. 


the centre of the pipe being eight inches below the centre 
of the filters. or about five feet above the pavement of the 
filter-room. 

The filters are divided into two compartments or sec- 
tions; the lower section is the filter proper, the upper 
section being used for the purpose of washing the filter- 
ing material, which is sand and coke, in the proportion of 
about three parts sand to one part coke. 

The sand used is of a good sharp quartz, and the coke 
is the ordinary coke that is taken from the smoke-box of a 
locomotive, and passed through a sieve of about a quarter- 
inch mesh. The depth of the filter-bed is kept at about 
five feet. 

The material of which the filters are constructed is 
ordinary boiler-plate, the lower section +%-inch thick, 
and the upper section ;%,-inch thick. The heads, or, more 
properly speaking, the bottom and the partition in which 
the valves between the upper and lower sections are 
placed, are % of an inch thick. 

The water flows from the impounding reservoir, through 
the filters, to a clear water-basin, by gravity ; the surface 
of the water in the reservoir being nineteen feet above the 
top of the sand and coke in the filters. Within twenty 
feet of the filters is situated the clear-water basin, into 
which the water passes from the filters. The average 
height of the surface of the water in this reservoir is on a 
level with the bottom of the filters. 

The situation of the impounding reservoir in this in- 
stance was rather favorable for the introduction of a filter 
of this description, the pumps being adout twenty-four feet 
below the surface of the water. The suction pipe was cut 
and a tee inserted, diverting the water by an arrangement 
of valves from its direct passage to the pumps, through a 
twenty-inch pipe, and thence, by means of branch pipes 
six inches in diameter, it is distributed to the various 
filters. The water in its passage, and before it reaches 
the filters, passes a twenty-inch valve, which is closed 
enough to somewhat impede the flow, and cause a diver- 
sion of a portion of this water through a }-inch pipe to 
the bottom of an iron reservoir, holding about eight cubic 
feet of alum in solution. There is another 3/-inch pipe 
passing from this alum-tank to the other side of the 20- 
inch valve, where it enters a brass pipe one inch in diam- 
eter placed across the 20-inch supply-pipe horizontally and 
vertically ; this cross pipe has a number of holes, +’, of an 
inch in diameter, through which the solution of alum is 
discharged into the moving column of water on its way to 
the filter-beds, so that the water reaches the filters impreg- 
nated with the coagulant. After passing through the filter- 
bed the water enters a number of small copper saucers 
which are attached to the end of pipes and are filled with 
copper shot about a tenth of an inch in diameter ; the 
saucers are covered with a piece of sheet copper punctured 
from the inside with small holes not large enough to allow 
the shot to pass through. Gate-valves are attached to the 
inlet and outlet pipes, so arranged that the current may be 
reversed when the sand and coke are being discharged into 
the upper chamber for washing. In the top head or par- 
tition of the filter are seven 2-inch pipes extending to 
nearly the bottom of the filter, through which the coke and 
sand isthrown into the wash-chamber ; there are other 
valves arranged around these pipes in the partition to 
admit the coke and sand to the filter-chamber after it has 
been washed. The clear water is discharged through 
6-inch pipes into a 30-inch pipe, which conveys it to the 
clear-water basin. ‘The filters are operated from a floor 
which is within four feet of the upper edge of the filters, 
and the work is performed by two men, one at a time, day 
and night. The subject assigned me on the programme is 
‘* Practical Results of Mechanical F iltration,” but, as I am 
neither an engineer nor scientist, my subject would per- 
haps have been better stated if transposed, being *‘ Me- 
chanical Results of Practical Filtration.” Our impound- 
ing reservoir covers an area of fifty-two acres, and the 
banks are just asnature left them, except that about three- 
fourths of the timber has been cleared off. The washings 
are for the most part red clay which is held in suspension 
to the extent that the water is never clear, its condition being 
either muddy or very muddy. On the water-shed, which 
covers an area of at least five square miles, are numerous 
dwellings, whose washings, notwithstanding they are 
watched closely by the sanitary force under the direction 
of the board of health, find their way into the reservoir, SO 
that the water before filtering is very rarely sufficiently 
clear for bathing or laundry uses. After passing into the 
clear-water basin small objects are plainly seen through it 
at a depth of twenty feet, and the bottom is plainly seen 
by moonlight. I quote from the report of our board of 
health : ; 

‘The sanguine expectations have been fully realized. 
The clear, sparkling water which has recently supplanted 
the muddy liquid to which we had become accustomed 
attests the completeness and value of the work done by 
the Newark company. The accompanying analysis, made 
by Mr. John M. McCandless, shows the quality of the 
water now received after passing through the filters to be 
unexceptionable. Grains per U. 5. gallon : total solids, 
3.60; sodium chloride, 0.76; oxygen absorbed, 0.03. 
Parts per million : free ammonia, 0.08 ; albuminoid am- 
monia, 0.03. It is important to understand that the large 
proportion of free ammonia detected in the specimen is 
due to the fact that a small quantity of alum is used in 
this system of filtration as a coagulant. Ammonia Is 
frequently employed in the manufacture of alum as a sub- 
stitute for potassium ; hence, it becomes one of the bases 
of this salt, and ammonia is liberated when the alum, the 
sulphate of aluminum and ammonia 1s decomposed in 
the Wanklyn process of analysis. I personally know but 
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little of the scientific results. This I know: that it was 
muddy and now it is clear. ‘The capacity is three million 
gallons in twenty-four hours. The cost of twelve filters, 
including the house over them, was $56,200; filters and 
clear-water basin was $55,000 ; house over filters, $1,200. 
We are now filtering an averaye of about two million 
gallons per day, at a cost of $8 for alum and $2.50 for 
labor. The quantity of alum required is contingent upon 
the quality of the water, and as the water contains more 
mud during the season of heavy rains, we have used per- 
haps the maximum, as the filters have only been in use 
since last November. I do not anticipate that the average 
for a year will be as much as the filter company allows, 
which is one grain to the gallon. There is but a small 
percentage of waste of sand and coke in washing, and of 
this | have made no estimate. I have found but one class 
of persons, and not many of those, who object to the Hyatt 
filters ; these are among the users of steam, who complain 
that the alum leaves a deposit in the boilers ; but they 
found fault when they were compelled to take out the hand- 
hole plates once a week and even oftener, if possible to do 
so, to remove the mud, and now they find fault if they 
cannot run always without any trouble to themselves. 

Our engineer at the works has found no fault, and, on 
the contrary, is much pleased with the water so far. As 
a matter of course if there be alum, or any other substance 
in the water, it would necessarily be deposited in a boiler. 
I am not prepared to say that there is not a small per- 
centage of the alum left inthe water after it has passed 
through the filter-beds ; but as the alum is used to coagu- 
late the mud, the greater portion will be found with the 
mud, coagulated. 

If the water flowing from the filters to the basin were 
not clear then we might expect with the coloring matter a 
percentage of alum. 

DISCUSSION. 


After the reading of this paper the following discussion 
took place: 

Q. Is the full head of 18 feet used on the filter? A. 
Yes. Q. Would not the water contain more organic mat- 
ter in the summer? A. Yes. Q. What percentage of the 
water filtered is used for washing the filter? A. We do 
not use filtered water, and I do not know how much is 
required. Q. Does any vegetable growth form on the 
sides of the impounding-reservoir. A. No. Q. Does ice 
ever form in the basin? A. No. Q. Is the cost of power 
for operating the filter included in your estimate? A. No; 
it operates by gravity, but we lose Ig feet head, and have 
not estimated that. Q. Has there been an analysis made 
of the water prior to filtration? A. Yes; it shows much 
benefit from filtering. Q. What is the use of the ccpper 
saucers in the filters? <A. They are solely to prevent loss 
of the filtering material. 





THE MUNICIPAL ENGINEER AND THE MAN. 
AGEMENT OF HIS OFFICE.* 


AS CIVILengineers who have spent their past at railroad 
work, or some special branch of civil engineering other 
than city engineering, often find opportunity to enter the 
municipal service, which will prove a new field to them, 
- the varied knowledye of such of their colleagues as have 
had experience for years in this special branch of engi- 
neering may be of some service. This is the motive for 
this paper. Another object in view is to induce municipal 
engineers to communicate their experience to the pro- 
fession. et 

The municipal engineer—"* city engineer, city surveyor 
—is either appointed by the city council, or he is elected 
by the citizens. In some instances the appointment rests 
with the Mavor of the city, which appointment is usually 
subject to the approval of the council, but in most cases 
the duration of the appointment is limited to too short a 
space of time to give the engineer the necessary opportun- 
ity to so organize and conduct the technical service of the 
city government as to give the most _ efficient results. 
But, be this as it may, his position is much the 
same, partly that of a counsellor to the city coun- 
cil—consulting engineer—and partly as the chief of 
the technical branch of the city government—resident 
engineer. This dual capacity makes it his duty to advise 
the council and its individual members as to necessary 
work, contracts, prospective improvements, etc., and upon 
municipal legislation in regard to such. And it is his 
further duty to organize and conduct the service of his 
office so as to facilitate systematic and efficient work in 
the field and in the office ; to make or revise all plans, cal- 
culations, estimates, and specifications, and to arrange 
and direct all the plotting and map work. _ 

The engineer should never forget that he zs nof a clerk 
of the corporation government, but ts adviser, that his 
office is executive as well as initiative, and that his posi- 
tion charges him with greater responsibilities and de- 
mands higher abilities than are required of any other 
officer of the municipal household. While the city attor- 
ney, by means of his legal learning, sparkling rhetoric, 
and shrewdness in managing juries may defeat litigations 
against the city, the engineer's judgment, based on knowl- 
edge and experience, will prevent them ; by far the 
cheaper and wiser modus operandt, and he can do more 
toward a real growth, proper development and neat ap- 
pearance of a city than any combination of real estate 
speculators, city boomers, and party pushers will ever be 
able to accomplish. 


*Abstract of paper read before the Western Society of Engineers 
by B. Schreiner, and published inthe Journal of the Asscciation of 
Engineering Societies. 


As efficient work can only be expected or made possible 
through an intelligent arrangement of the entire othice and 
field-work, and the records thereof, it is plain that manifold 
records are required. In the first place, the engineer 
must be fully posted as to the laws, ordinances and reso- 
lutions having any bearing to the work of his office. 
Therefore he should keep a record of them, stating at the 
head of each law, ordinance, etc., the book and page of 
original record, and giving date of its passage, and a com- 
plete and accurate index must be appended. An office day 
book is another necessary record in which all ordinances 
and resolutions ordering work done, are entered, giv- 
ing a short synopsis of what is required; and after the 
order is executed there should be made an entry on the 
opposite page, stating all necessary particulars, The en- 
gineer should keep adiary in which he should enter every 
day’s doings, peculiar observations, meterological nota- 
tions, etc. For special work particular records will be 
required, such as an assessment record for entering each 
individual assessment against property for improvements, 
with such general notes as are deemed necessary, estimate 
book, material register, cement tests register, etc. 

t is essential to have a ‘‘ map ” of the municipal terri- 
tory, showing the government survey, with monuments 
and references to them, with the subsequent divisions and 
subdivisions into acre tracts and roads according to the 
deeds, with short memoranda as to book and page of 
deed record or rcad records, monuments, witnesses 
to them, distances and bearing of boundary lines, 
etc., and every difference in measurements found— 
either surplus or shortage—fully marked. In connection 
with this map, government monuments should be pre- 
served and brought in measurable relations with easily 
discernible, permanent, objects, and all the old evidence 
obtainable, as records, statements of witnesses, should be 
gathered and kept with the map. Another map which is 
necessary, is a plan of all the additions and subdivisions 
with the undivided property—corporation land—showing 
blocks, lots, streets, public squares, parks, and alleys, 
with numbers and sizes, the names or designation of 
additions, etc. streets and public places plainly inscribed. 
The different additions and subdivisions can be made more 
plainly visible by bordering same with brush lines of dif- 
ferent colors, while public land, railroad land, etc., can be 
made easily discernible by coloring with a definite shade 
of water color. A scale of 400 or 500 feet to one inch will 
prove most satisfactory. A copy of the foregoing de- 
scribed plat or map, with the horizontal contour lines 
accurately entered, will give a reliable topographical map, 
necessary in considering surface and underground drain- 
age. 

STh connection with these maps there should be detail 
maps, say on a scale of 200 feet to one inch, made either 
in quarter sections (which I found the most convenient) 
or in consecutive sections of streets, giving additions, 
blocks, and lots, with names, numbers, and dimensions of 
same, as also the names of streets, public grounds, etc. 
These maps are very useful for tax assessors, as well as 
for special assessments, street improvements, sewers, etc., 
and the graphical record of public improvements and 
works. 

For the convenience of establishing street grades, of 
questions as to grading of streets, calculation of approxi- 
mate quantities, etc., the profile of every street should be 
entered on a profile book of ruled profile paper. The 
scale should be large enough to allow figures for elevations, 
quantities, etc., and for references to the respective level 
books. 

To simplify the work, and still to keep a thoroughly 
reliable and efficient record af work and results, the level 
books and different kinds of note books (field books) should 
ke classified by capital letters (A, B, etc.), and each kind 
should consecutively be numbered each year, commencing 
with No. 1; and each book should b2 paged and fully and 
accurately indexed, so that in entering surveys on maps 
it will only be necessary to refer to the original record 
(as, for instance, B., 15, 1886). And each entry in a level 
book or in any kind of note book should be headed with 
the date, with a short description of the work as to location 
and nature, and such observations as may seem likely to 
be of service. 

These suggestions are mainly adapted to the necessities 
of an engineer's office of small compass—where no board 
of public works is supporting the engineer, though it is 
hoped that some of the suggestions in this paper will be 
of interest to engineers of larger cities, and to members 
of boards of public works. 


[Other maps will alsosuggest themselves to our readers 
as of much importance in the office of the municipal engi- 
neer, such as a grade map showing in figures the elevation 
of all street intersections as they are to be and of all changes 
of grade between them, or still better, the elevation of all 
curb corners and of all summits or valleys between them, 
present elevations of the surface at the’same points being 
given ina different colored ink. This can be made with 
much less labor than the contour line map mentioned in 
the paper, and will answer the same purpose reasonably 
well until the latter can be completed, and for some pur- 
poses will be even more convenient. There should also 
be a sewer map showing all mains, laterals, and catch- 
basins, and a pipe map giving location and size of all 
water-pipes with stop-gates, hydrants, blow-offs, air- 
valves, etc. A map showing extent, character, and con- 
dition of paving would also be desirable. 
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Notes of the exact location of all undergrou 
every kind should be very carefully made as it 
as it is of course very difficult and expensive t 
the precise location of such work after it is c 
yet in designing or constructing other underg 
it is often of the greatest importance to know 
the existing work is. All underground work, w 
lic or private, should be carefully recorded ar 
These records will be increasingly valuable | 
until before long the municipal engineer wi 
lose all his other maps than this, which alone 
duplicated. Such a map of the underground 
large city would be almost priceless if complete 
rate, and it can only be made so by commenci 
the city is very small. } 


TWENTY-FIRST ANNUAL REPORT | 
: CITY ENGINEER OF BOSTON. 


WE have received from Mr. William Jackson tis annual 
report as City Engineer of Boston for the year 1387. He 
divides his duties under four heads—viz.: Bridg 2s, water- 
works, sewerage, and parks. 

Boston has, perhaps, more bridges than any ity in the 
Union, no less than 93 of these structures com ng under 
Mr. Jackson's supervision, of which the city w tolly sup- 
ports 39 and partially 19, while 35 belong to vs rious rail- 
roads. Even so far north as Boston 18 piles in« ne bridge 
were seriously weakened by the Limnoria tere-rans and 
had to be replaced. 

The monthly consumption of water has averaged 
37,481,000 gallons, varying from 43,176,200 ,rallons in 
January to 32,525,300 gallons in April, giving an average 
daily supply to each individual of 79 gallons. 

Here follows a description of the Fisher Hill Reservoir, 
which we hope to give separately in a subsequent issue. 

The Cochituate distribution has been greatly improved 
by removing the tubercles from the old 6-inch ard 12-inch 
mains by means of the Sweeney pipe-scraper. There were 
cleaned during the year 40,932 feet of 6-inch and 20,280 
feet of 12-inch pipe, at an average cost of 13.7 cents per 
foot for the 6-inch, and of 20 cents per foot for the 12-inch. 
The cost per ton of cast-iron pipe has been $35 for 24-inch, 
$34.50 for 30-inch, and $30.69 for 16 and 30 inch. 

The main drainage works, put in operation January, 
1884, continue to accomplish all that was expected of them. 
The daily averages of gallons of sewage pumped were as 
follows: In 1885, 33,874,575 gallons ; in 1886, 36,866,129 
gallons, and in 1887, 43,630,657 gallons, varying from 
60,612,617 for February, 1886, to 26,625,076 gallons for 
June of the same year. In 1887 the amount for single 
days varied from 116,972,611 gallons to 27,796,176 gallons. 

The cost per million gallons lifted one foot high was 
$0.0585 and the total cost $32,166.70, of which $17,334.96 
was for labor and $8,687.48 for coal. A total amount of 
15,906,146,275 gallons has been pumped in 1887 to an 
average height of 34.53 feet by the combustion per 3,444 
gallons of one pound of coal containing 11.7 per cent. of 
ashes and clinkers. The average duty of the engines in 
foot-pounds per 100 pounds of coal was 99,560,914, vary- 
ing from 93,782,861 in January to 105,005,278 in April. 
It is noted that the copper roofs of the drainage buildings 
have been so corroded by gases from the sewage as to 
require protection by painting. 

A large amount of work has been done in removing from 
the sewers deposits of gravel and scraping from the side 
walls accumulations of grease. 


F THE 


PREPARATION OF PARK ROADS. 


The following are the methods used in preparing park 
roads. Inthe Park Way on the Back Bay Fens the road- 
ways have been constructed in the following manner: 
The roadbed was carefully graded to 8 inches below 
the surface of the finished road and thoroughly rolled. 
The curbstones were first set; the gutters were paved 
with rectangular granite blocks, for a width generally of 
4 feet, the blocks being laid in rows at right angles to 
the line of curb; the surface of the paving at the curb is 
7 inches below the top of the curb, and rises 2 inches in 
the width of 4 feet. The roadway was then covered with 
broken stone; the stone was broken to sizes about as 
follows: for the first 4 inches in depth about 4 inches tn 
diameter ; then 3 inches in depth 2!4 inches in diameter ; 
then 1 inch in depth about 1 inch in diameter ; then a 
layer of screened gravel or fine stone screenings from the 
crushers was spread on top; each layer was watered and 
rolled with a 2%-ton sectional grooved roller. The sur- 
face of the roadway has a fall from the centre to the 
gutter of I to 30. The above-described method of road 
construction is cheaper and less substantial than would be 
desirable if the conditions were different. It must be 
understood, however, that the land upon which the roads 
are built has been but recently filled, and the filling is 
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still settling, and will continue to do so for some years. 
A roadway prepared as this has been will last until the 

ling has reached a firm bearing, when it will be necessary 
to regrade the surface, and a more enduring foundation 
Can be laid if desired. There is, on the other hand, this 
to be said in favor of a cheap method of construction in 
this locality—that the filling being of loose gravel and the 
Surface of the roadway being at all points several feet 
above the level of the ground water, the subsoil will be 
well drained, and a light covering of road metal will wear 
much better than it would under less favorable conditions. 
Nearly all of the stone used has been purchased by con- 
tract, aud of such a size as could be received by a stone- 
crusher. It was suggested at the beginning of the season 
that the amount of stone received could be more accurately 
ascertained if it was purchased by weight instead of by 
the more usual method of measurement in carts. Experi- 
ence has confirmed this opinion. Scales were set up, and 
all stone purchased has been weighed. 

A. stone-crushing plant was purchased and set up near 
the same point, and the stone has been crushed at a less 
price than the same could have been purchased, and the 
rate of crushing has been controlled to suit the work in 
hand better than if it had been done by private parties. 

In the Arnold Arboretum the drive was constructed in 
the following manner : The roadway was sub-graded so as 
to allowa depth of one foot for stone, the surface having 
a p'tch of 1 in 20 from the centre to the gutter. 

Catch-basins were built on each side of the roadway 
about 300 feet apart, with outlets on the side hill below 
the driveway. Tile drains were laid on each side of the 
driveway, for draining the subsoil ; the one on the up-bill 
side was on the outer line of the sidewalk, while the drain 
on the down-hill side was on the line of the gutter ; these 
drains were laid at a depth of 2 feet 6 inches below the 
surface, and they discharge into the catch-basins. 

The gutters were then excavated 6 inches below the sub- 
grade of the roadway, and filled with screened gravel as 
a foundation for paving. The gutters are 3 feet wide, of 
cobblestones which were picked out of the excavation. A 
stone foundation g inches in thickness was laid on the 
roadway. After breaking down all unevennesses of these 
stones they were covered with 3 inches of crushed stone 
from 2% to 1% inches in diameter, well rolled, and this 
was then covered with screened gravel or stone dust 
thoroughly watered and rolled to a hard surface. The 
walks are separated from the gutters by a border of loam 
2 feet wide and 14 feet deep. The walks have a fall of 
one-half inch to a foot, from the outer edge to the loam 
border. They are constructed of 6 inches of crushed stone, 
covered with stone dust well compacted by watering and 
rolling. 


Novelties. 


Under this heading we propose to describe and illustrate appliances 
of probable interest to our several classes of readers. Th 
selection will be made without reference to the wishes o 
agents or patentees, veing governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere descnbed. 
Asa rule we shall make no comments, and #¢ ts to be distinctly 
assderstood that a notice does not imply approval. No charge 
will be made for these notices, and any offer of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this section. 


STEAM AND HOT-WATER RADIATOR. 


THE accompanying cuts show a new cast-iron radiator 
that is about to be introduced by the A. A. Griffing Iron 
Co., of Jersey City, N. J., and to which they have given 
the name of the ‘‘ Bundy Elite” to distinguish it from 
their other heaters. 

The upper cut shows the radiator as it will appear 
when set up and in use, and the detail cut at the bottom 
shows a cross-section through the loops at half their 
height. It is a radiator without a base or entablature, 
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and is made up of a number of elements that are exactly 
alike in every respect. They are joined to each other at 
the lower end by ordinary 2-inch close taper nipples, and 
are not put together until they reach the positions they are 
to occupy. When used for steam the bottom nipple only 
is used, but when used for hot water an upper connection 
between sections is also provided. 

They are made to meet that trade where a stock of 
radiators can be kept on hand and made up during the 
summer and used when required, without regard to fixed 
sizes, as any number of sections may be taken from stock 
and screwed together to make the length of radiator re- 
quired to fit any place. 
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The legs are a separate part that will fit any sec- 
tion, as all are identically alike. They may be used on 
the outer sections or in ¢A¢ees, as shown in cut, or as taste 
may dictate, on the second or third sections from the end, 
so as to give an overhang. The legs are attached to the 
bottoms of the sections by ordinary tap-bolts, the bottom 
being thickened so the bolts will not go through. Eccen- 
tric bushings and plugs of similar ornamental design with 
the sections complete the radiator on the ends and pre- 
pare them for the steam connections, etc. 

The principal feature of the Bundy ‘' Elite” radiator 
section is its three.tube loop—one centre one and two 
outside, the centre one being the shorter and the first to 
take steam ; the course of circulation while filling being up 
in the centre and down through the outside tubes. 

The sections are three inches from centre to centre in 
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the length of the radiator and eight inches wide, and contain 
about 5% square feet of surface each, when 36 inches high. 
At the heads of the sections there are slight projections on 
either sides that make a convenient lock to keep them in 
line when secured together. 





NOTES ON WARMING RAILROAD CARS BY 
STEAM.* 


BY WILLIAM J. BALDWIN. 


DurING December, 1887, the writer was engaged in 
making experiments on the Long Island Railroad for the 
purpose of determining the probable amount of steam re- 
quired for the warming of a train or car, and also to ascer- 
tain the length of time one of Gold’s storage car-heaters 
would maintain the heat of a car after steam was shut off 
or the car side-tracked and the locomotive removed. 
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B. Inner ne 
C. Space 

D. Wedge 

E. Shield 

F. Heater stand 


| W. Water 
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SECTION 

The better to record the experiments, a diagram was 
made of the day’s observations, a copy of which is hereto 
appended (Fig. 123). 

he line of figures at the bottom reading from left to 

right shows the time. The line of figures at the left read- 
ing upward shows the temperature in degrees Fahrenheit. 
The ordinates of the lower irregular line show the tempera- 
ture of the air outside the car. The ordinates of the next 
two lines show the temperature maintained inside the car 
by two thermometers placed at different positions, and the 
ordinates of the upper two lines show the temperatures of 
the surface of the outside cylinders. The points at which 
steam was turned on and shut off are noted and the amount 
of steam, in pounds weight, condensed, as found by the 
water condensed, is also shown. 

Before going any further, however, explanation will be 
given in detail as to what the storage heater consists of. 
Fig. 124 shows it in cross section as applied to car 190 of 
the Long Island Railroad. Aisa s-inch diameter boiler 
tube of any required length (18 or 20 feet), with a cap on 
each end ; B is a similar tube 4 inches in diameter with 
welded ends, seven-eighths filled with water and a solution 
of common salt ; C is a steam-space between the outer and 
inner tubes ; D is a block of iron to hold the inner cylin- 
der against the internal top of the outer cylinder; Ea 
shield and foot-guard, and F a cast-iron stand or leg 
fastened to floor of car. 





* Paoer read at the convention of the American Society of Me- 
chanical Engineers at Nashville, Tenn., May, t 
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In reference to the measurements, capacity, etc., of the 
warming cylinders each .764 running foot has one square 
foot of heating surface ; (2) one running foot of length of 
cylinder has 1.309 square feet of surface ; (3) a running 
foot of the inside cylinder contains 7.303 pounds of water. 
when seven-eighths full ; (4) one running foot of the inside 
cylinder and one running foot of the outside cylinder weigh 
together 13.4 pounds ; and assuming that the water is put 
into the cylinders at 62° Fah., the iron of both cylinders 
has a storage capacity equal to 1.5247 pounds of water at 
62°; and (5) a running foot of the heater (including cylin- 
ders and water) has a heat-storage capacity equal to 8.8277 
pounds of water. 

The manipulation and operation of the heaters is as fol- 
lows: Steam is admitted to the space C the same as to any 
radiator. The heat of the steam is at once apparent in the 
car through the wall of the outer cylinder A, while at the 
same time it commences to heat the water in the inner cyl- 
inder. When the steam is on for a sufficient time, the 
water in the inner cylinder becomes practically as hot as 
the steam itself, and remains so until the supply of steam 
is cut off, when it begins to give off its heat by radiation, 
etc., to the walls of the outer cylinder. 

The diagram shows the result ina manner more obvious 
than I can explain, and therefore I will only point to ques- 
tions which may appear to require an explanation or to 
draw deductions. 

When steam was first turned on, it was unsatisfactory 
and low, the pressure being but ten pounds at the regula- 
tor. It gradually increased, however, to twenty-five pounds 
at the regulator and twenty-three pounds at the gauge 
within the car. At 10 A. M. the steam was shut off and 
remained so for three hours, or until 1 P.M. The whole 
steam condensed for this time (44 hours) was 180 pounds 
weight, which was condensed between 8:45 and IO A. M., 
or 42.35 pounds per hour. 

During the first hour and a quarter the car was warmed 
from 27° Fah. to 61° Fah. After steam was shut off the 
temperature of the car advanced about one degree. Then 
its rate of cooling was about two degrees per hour. 

At I P. M. steam was turned on again and kept on for 
twenty minutes. The condensation was 67% pounds, and 
it restored the heat to the cylinders for three hours longer, 
or until 4 P. M., and sent the temperature of the car up to 
69° Fah. This required less than twenty-three pounds 
weight of steam per hour to maintain the heat of the car 
for the time. 

Steam was turned on again at 4 P. M. and kept on for 
thirty minutes. The condensation was then ninety pounds, 
and it is reasonable to assume it would have kept the car 
warm for four hours from the time of turning on. This is 
an average of thirty-three pounds of steam per hour for a// 
day or say one horse-power per car per hour. 

During the high temperatures on the outer cylinder, it is 
very likely the water is not as warm as shown, and during 
the process of cooling below 212° (or after condensation 
ceases), the inner cylinder must he the hotter. Of course, 
bua is to be expected when steam is on for a short time 
only. 

The total heat of the steam and the total heat of the 
cylinders, assuming them to be seven-eighths filled with 
water, in the second stage of the diagram show this. 
Take for instance the total heat of the steam for the second 
stage of the diagram, and it is about 67,500 heat units. 
Then take the water or its equivalent for 78 feet lineal of 
cylinders and it is 688.5 Ibs., apparently cooled from 243° 
Fah. to 112° Fah. or 131°, equal to 71,593 heat units 
(or apparently more than was in the steam). The heat of 
the iron connections, etc., is not taken into consideration, 
but if it was, it would only slightly increase the apparent 
gain and add to the apparent discrepancy. 

The difference, however, is not so very great, but I con- 
sider it necessary to point it out, to prevent any misconcep- 
tion in the matter. 

In the first stages of the diagrams where the steam has 
been on for an hour or so this is reversed, as should be ex- 
pected, and somewhat more heat is found in the steam used 
than in the cylinders. ; 

Take for instance the 180 lbs. of steam, condensed in 
the first stage of diagram. This is equivalent say to 180,- 
ooo heat units ; as the water of condensation was some- 
what cooled before the water in the inside cylinders heated. 
Then take 688.5 Ibs. of water or its equivalent warmed 
from 27° Fah. to 260° Fah. and we have but 170,410 


heat units. 


The deductions to be drawn from the experiment in 
general are (1) that two square feet of surface per running 
foot of car is morethan ample for warming ; (2) that each 
square foot of surface requires heat equivalent to about 2 
heat units for each degree the air is colder than the heater. 


PLANT OF THE BOSTON HEATING COMPANY. 
- No. III. 
(Coatinued from page 328.) 


IN actual steam practice it is found absolutely essential 
wherever there occurs any change in direction of the pipe- 
line to introduce some means to provide for the expansion 
which is due to the variation between the temperature at 
which the pipe is laid and that which it attains as soon as 
circulation takes place. Experiments on various mechani- 
cal contrivances have convinced us that the best joint to 
be used for our purpose is the telescope expansion joint. 

The expansion joint, Fig. 7, consists of a large casting 
having two longitudinal holes, into which the ends of the 


supply and return mains are introduced. At one end of 
the casting these holes are supplied with threads E", and 
the ends of the pipes are screwed into them. By this 
means, as the expansion joint is firmly bolted to the ma- 
sonry foundation, the joint forms an anchorage, so that 
one end of the section of pipe to which the joint is at- 
tached is firmly fixed and held in its place. At the oppo- 
site end of the joint from the screw threads the casting is 
enlarged so as to receive two sleeves of phospor-bronze, 
K, containing a large percentage of aluminum. These 


sleeves form the movable part of the joint, and, after being - 


introduced into the casting, are carefully packed with a 
rope made of asbestos fiber, impregnated with black lead. 


\ This packing is introduced between the casting and the 
‘\phosphor-bronze sleeve in the same manner as ordinary 


packing is introduced into stuffing-boxes ; and the gland, 
E, is firmly fastened on top of the packing. The outside 
end of the phosphor-bronze sleeve is furnished with a 
screw thread, C, to which the end of the pipe is attached, 
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so that when the pipe expands or contracts the phosphor- 
bronze sleeve moves in and out of the casting and accom- 
modates itself to the varying length of the pipe. By means 
of the gland in the stuffing-box and a ring, ¢’, on the in- 
side of the casting the phosphor-bronze sleeve is very 
carefully aligned, so that its motion in and out is in a 
straight line. In the joints which we have introduced 
here the sleeve of the supply main is ‘ong enough to give 
a motion of twelve inches, while that of the return main is 
about eight inches. Inasmuch as these joints are placed. 
on an average, as often as once in 100 or 150 feet, and the 
maximum motion for which they will have to provide is 
only from four to six inches, it will be seen that there is an 
abundant margin to prevent any possible cramping. 

Last spring we built an experimental joint of this kind, 
and, setting it up in our shop in New York, put ona 
steam pressure of 450 pounds to the square inch, and, 
attaching a lever to the sleeve, worked the joint to and fro 
several thousan ! times, corresponding to several thousand 
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"expansions and contractions of the pipe. At the end the 
joint was as tight as it was in the beginning, not leaking 


a drop. 


Each one of the expansion joints is placed in a manhole, 
so that it is perfectly accessible for inspection and repairs. 
On the fixed end of the expansion joint there is a valve, 
and in the casting of the expansion joint is a side outlet 
also provided with a valve. In the growth of the system 
it will soon be necessary to introduce cross pipes extending 
between the main supply-pipes passing through the side 
s‘reets SO as to give a hot-water supply to the intervening 
buildings. For example, there is a manhole at the corner 
of Devonshire and Franklin Streets and one at the corner 
of Franklin and Congress. At each of these manholes 
occurs an expansion joint. It is simply necessary to con- 
nect the valve at Congress Street with the corresponding 
one at Devonshire Street, and then opening the valves a 


stream of hot water would flow between the two Streets, 


making a cross connection from which the buildings on 


Franklin Street could be supplied. 
When it becomes necessary to repack the expansion 
joints—though to the best of our belief the packing will 


last a long time—it is only necessary to shut off the valve 


atone manhole and a corresponding valve at the next to 
cut a section of the main out of the circuit ; and, by open- 
ing a side valve, we can discharge the water contained in 
the main into the conduit which is provided with a drain 
for this purpose, and then, by blowing a stream of air into 
the manhole, cool it off sufficiently so that the workman 
can open the gland and introduce a new packing— all in 
the course of a few hours. It could easily be done at 
night time when the demand for heat was a minimum. 

Many questions have been asked as to the safety of this 
system ; pertinent questions, too, because exaggerated 
statements have been current as to the pressure which we 
propose to carry. 

The -supply-pipe is made of what is called “ extra 
heavy ”’ pipe, the bursting strain of which is 12,000 pounds 
to the square inch, as we have ascertained by testing a 
number of samples to destruction. Every piece of pipe 
that has gone into the streets has been tested to 4,000 
pounds to the square inch as a proof test. After the main 
is laid in place, every section—that is, the distance from 
one expansion joint-to the next one—including all screw 
threads, all of the packing of the expansion joints, and all 
Joints, has been tested to 1,500 pounds, and now that the 
main is completed we are, at the present time, making a 
test of the whole main up to 1,500 pounds from the station 
round back to the station again. So when the main is 
completed and ready for use it will have received, first, a 
test at the mill of 4,000 pounds; second, a test, by sections, 
of T,500 pounds ; and third, a test of the main, asa whole, 
of 1,500 pounds—all being pressures per square inch. 

As an additional precaution we have, once in every 
section, a check-valve so arranged as to shut off auto. 
matically each section of the main in case of any accident. 
Malicious injuries might occur, for it is conceivable 
that in time of strikes men might dig up the main or 
drive a pick into it. The illustration, F ig. 8, is a section 
of this check-valve, shown in connection with an expan. 
sion joint. It will be seen that on the left-hand side of 
the joint the casting is enlarged so as to form a spherical 
cavity into which one end of the pipe, D, is screwed. 
The spherical cavity contains a ball, supported on two 
ribs so planned as to allow the ball, when at rest, to 
remain at the bottom of the cavity. The end of the pipe, 
C, is chamfered so asto form a valve seat. Under ordi- 
nary circumstances, the ball remains at rest on the ribs. 
The forces keeping the ball in equilibrium are its weight, 
acting downwards, and keeping it in place, and the 
friction of the water-current tending to force it upthe 
inclined ribs and seat itself against either of the sides 
of the spherical cavity; so, by varying the weight of 
the ball, the valve can be adjusted so asto close with 
almost any desired velocity of current. Under maximum 
demands we can use a current of ten or fifteen feet a 
second, and the ball is so weighted as to close at a 
velocity of twenty feet a second. Should a rupture in the 
pipe occur, giving a velocity of twenty feet asecond, the 
ball will leave its place, and, rushing up, close the end 
of the pipe and shut off the rest of the main. This is not 
simply theory, but is practice to the extent that we have 
made a number of these valves, and after experiment have 
found them to work very accurately. 

Should any accident occur, either malicious or otner- 
wise, to rupture the main, it is obvious that only the 


quantity of water contained between two check-valves 
should escape from such a break. As these valves are 
placed at intervals of about one hundred feet, the amount 
escaping would not exceed twenty cubic feet. The vol- 
ume of the conduit is so large that should this entire 
quantity of water be discharged, the steam formed there- 
from would be quickly dissipated through the length of 
the conduit without Producing sufficient pressure to do 
any damage. 

The conditions which surround a pipe in the street are 
so different from those to which boilers are subjected, that 
a little consideration will show an explosion of the pipe 
to be an impossibility. A boiler, with its setting of 
masonry and bed of incandescent coal, is encompassed 
with a highly heated atmosphere, which constantly tends 
to supply it with more and more heat. The street pipe, 
on the other hand, is Aoffer than its surroundings. On 
the occurrence of a slight rupture or tear in the shell of a 
boiler, the pressure is relieved form the large mass of 
water therein contained, and an outflow of ‘the boiler con- 
tents established through the incipient opening. The 
large diameter of the boiler-shell permits the molecules of 
water flowing toward the incipient rupture to attain, 
before reaching it, a very high velocity, while the hot 
masonry surroundings, and especially the glowing coals 
and incandescent gases of the furnace, furnish the water 
continuous supplies of heat, maintaining the pressure and 
accelerating the rushing molecules. So, in far less time 
than it has taken to describe this action, the current of 
steam and water has obtained such velocity that its impact 
has been sufficient to rend the boiler, and perhaps over- 
throwing the masonry, hurl it hundreds of feet from its 
original location. In the street pipe the comparatively 
small diameter precludes the possibility of a high velocity 
in the water-current even should an opening occur. Fur- 
thermore, as no supply of heat is furnished to the water, 
the pipe being surrounded by the comparatively cold con- 
duit, every unit of steam formed abstracts and rendeis 
latent the heat from five units of water. Thus, even if a 
rupture occurred in the pipe no disastrous explosive action 
would follow, asimple tear through which the water would 
escape Slowly into the conduit being the only result. 


(To BE CONTINUED.) 
Se 


PLUMBING IN THE CENTRAL TRUST COM- 
PANY’S BUILDING, NEW YORK CITY. 


THE illustrated description of the plumbing work in the 
Central Trust Company’s Building, New York, will be 
resumed in our next issue, 


EXPLOSION OF A DOMESTIC HOT-WATER 
BOILER. 


IN our issue of Dec. 10 last we referred to an explosion 
of a domestic boiler in a hotelin Milwaukee which resulted 
in the loss of one life and injury toa number of persons, 
Every winter a number of these accidents have to be re- 
corded, and every year we have pointed out in these 
columns the causes and the necessary safeguards to be 
adopted to prevent these disasters. The following ac- 
count, which we take from the Locomotive, a little paper 
published by the Hartford Steam Boiler Inspection and 
Insuranee Co., doubtless refers to the Milwaukee incident, 
although no name is given. At any rate, it explains the 
cause of water-back explosions when pipes are frozen, and 
points out the remedy so clearly that any plumber’s appren- 
tice ought to be able to understand it. We therefore repro- 
duce it: 

Explosions of domestic hot-water boilers attached to 
cooking ranges, water-backs in ranges, etc., through 
freezing up of the pipes in cold weather, are becoming so 
frequent that it may not be out of place to give an 
account of one of the most destructive ones that has 
occurred recently, and point out its cause. 

The boiler in question was used in a hotel in a large 
city in one of the Northwestern States, where the temper- 
ature is very low at times. It was connected to the 
kitchen range ; the range was a large one, and the heating 
surface was furnished by a coil of 14-inch pipe placed 
near the top, instead of the cast-iron front or back such as 
is commonly used in the smaller ranges in private dwell- 
ings. The connections to the boiler were made in the 
usual manner ; the accompanying cut shows its essential 
features. ; ; 

The operation of all boilers of this sort is as follows : 

The connections being made as shown in cut, the water 
is turned on from the main supply and the entire system 
is filled with water. When it is filled and all outlets are 
closed, it is evident that no more water can run in, 
although the boiler is in free connection with and is sub- 
jected to the full pressure of the source of supply. When 
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a fire is started in the range, and the water in the circu- 
lating pipes or water-back is heated, the water expands, 
is consequently lighter, and flows out through the pipe 
into the boiler at A, as this connection is placed higher up 
than the one at B; this starts the circulation, and the 
water as it becomes heated constantly flows into the boiler 
at A, and rises to the upper part of the boiler, while the 
cooler water at the bottom of the boiler flows out into the 
circulating pipes at B, and if no water is drawn a slow cir- 
culation goes on, as heat is radiated from the boiler, in 
the direction indicated by the arrows, the water at the 
top of the boiler always being much hotter than at the 
bottom. When the hot-water cock js opened, cold water 
instantly begins to flow into the boiler at D, by reason of 
the pressure on the city main, and forces hot water out of 
the boiler at C. Thus it will be seen that hot water can- 
not be drawn unless the cold-water inlet is free, and it is 
equally evident that cold water cannot enter the boiler 
unless the hot-water cock or some other outlet is open. 

The above points being understood, we are in a position 
to investigate the cause of the explosion referred to, which 
killed one person and badly injured twelve or thirteen 
others, besides badly damaging the building. 

On the morning of the explosion fire was started as 
usual in the range at 4 o'clock A.M It was found on 
trying to draw water that none could be had from either 
cold or hot water pipes; it was rightly judged that the 
pipes were frozen. The fire was continued in the range, 
however, and the breakfast prepared as best it could be, 
and a plumber sent for to thaw out the pipes. He arrived 
on the eae about 7 o’clock, as would naturally be the 
case. He opened both hot and cold water cocks, and, 
getting neither steam nor water, concluded there was no 
danger, and proceeded to thaw out some pipes in the 
laundry department first. About an hour afterward the 
explosion occurred. The lower head of the boiler let go, 
and the main portion of the boiler shot upward like a 
rocket through the four stories of the hotel and out through 
the roof, 
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The coroner held an inquest on the remains of the per- 
son killed, and some of the testimony given, as reported 
in a local paper, would be amusing were it not for the 
tragic nature of the affair which called it out. The usual 
expert, with the usual vast and unlimited years of expe- 
rience, was there, and swore positively to statements 
which a ten-year-old boy who had been a week in the 
business ought to be ashamed to make. He had examined 
the wreck with a view to solving the mystery (?) The 
matter was as much of a mystery nowas on the day of the 
explosion. His theories were exploded as fast as he pre- 
sented them. The boiler must have been empty. If it 
had been full of water it could not possibly have ex- 
ploded, etc., etc. And then a lot more nonsense about 
the ‘* peculiar” construction of the boiler. As a matter 
of fact, there was nothing peculiar about the boiler or its 
connections. Everything was precisely like all boilers of 
this class, of which there are probably hundreds of thou- 
sands in daily operation throughout the country, and 
moreover they were a// right. 

Now let us inquire what caused the explosion. _Every- 
thing was all right at 8 o'clock the previous evening, for 
water was drawn at that time. The fire was built in the 
range at 4 o'clock A.M. It is admitted that the cold- 
water supply pipes were frozen, for no water could be had 
for kitchen use. It is also proved absolutely that the Aof- 
water supply was frozen or otherwise stopped up, by the 
fact that at 7 o'clock the plumber who came to thaw out 
the pipes opened the hot-water cock and got *‘ neither 
water nor steam.’ Here was his opportunity to prevent 
any trouble, but he let it pass. Any one who understood 
his business would have known that there must have heen 
a tremendous pressure in the boiler at this time, as the 
range had been fired steadily for three hours ; there were 
about eight square feet of heating surface exposed to the 
fire by the circulating pipe in the range, and there had 
been no outlet for the great pressure which must have 
been generated duringythis three hours’ firing. The blow- 
off cock should have beentried-at.oney if this were clear, 
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and the probability is, from its proximity to the range, 
that it was clear, the pressure could have been relieved and 
the disaster averted. If the blow-off proved to be stopped 
up, then the fire should have been at once taken out of 
the range. At the time the plumber opened the cocks 
connecting with the boiler, it probably was under a press- 
ure of four or five hundred pounds per square inch. An 
ordinary cast-iron water-back, such as is used in small 
ranges in private houses, would have exploded shortly 
after the fire was built, but it will be noticed that the 
heating surface in this case was furnished by a coil of 1% 
inch pipe; this was very strong, and the boiler was the 
first thing to give way, simply because it was the weakest 
part of the system. 

Accidents of this sort can be easily avoided hy exercising 
a little intelligence and care. The hot-water cock should 
always be opened the first thing on entering the kitchen 
every cold morning. If the water flows freely, fire may 
then be started in the range without danger. If it does 
not flow freely, don’t build a fire until it does. 








Correspondence. 


AN ADDRESS WANTED. 
DEPOT QUARTERMASTER’S OFFICE, 
Davin’s ISLAND, N. Y. H., April 19, 1888. 
Str: Please give me the address of the manufacturer of 
the dish-washing machine illustrated in your issue of 
March 31, 1888. I wiote to J. Haskins, Chicago, III., 
but the letter was returned. I wish to get particulars and 
price of the machine. 
Yours truly, “GEORGE H. Cook. 
Capt. and Asst. Quartermaster, U. S. Army. 
[Referred to our readers. ] 





ON PROPRIETY OF OMITTING TRAP FROM 
HOUSE DRAIN CONNECTED WITH 
SMALL PIPE-SEWERS. 

OFFICE OF CORNING WATER-WORKS, 
HEERMANS & LAWRENCE, PRop’s. 


NO. g WEST MARKET STREET, 
CORNING, NEw YORK, May 4, 1888. 


Str: The village of Corning last year constructed a 
system of sewers on the ‘‘ separate” plan and house-con- 
nections are now being made therewith. The Sewer Com- 
missioners, acting upon the advice of their engineer, have 
adopted rules and regulations for laying house-drains. 
They recommend that the vitrified pipe portion of the 
drain terminate within three feet of the cellar wall and 
iron pipe of diameter equal to that of the drain be ex- 
tended full size, thence unobstructed through the cellar 
wall and to the roof. No trap to be used on the main 
drain, but all fixtures to be trapped and vented. 

Is this the best practice? We have been regular readers 
of your paper since its first number and believe that your 
opinion in this matter will settle a question that good 
authorities differ on. 

Yours, etc., HEERMANS & LAWRENCE. 


{The omission of the trap on the main drain is one of 
the features of the system patented by Col. Geo. E. Waring, 
and put in by him at Memphis, the house soil-pipe being 
relied on for ventilation of the sewers. The propriety of 
omitting the main trap from a house-drain we have always 
considered depended on the maintenance and condition of 
the sewers and soundness of the work within the houses. 
When that cannot be depended on to be in ideal condition, 
we have preferred the obstruction of the trap on the main 
drain, with, of course, the fresh-air inlet, as the lesser evil. 
You do not give us all the details of your sewer system, as 
to number ot manholes, distance apart, means of flush- 
ing, etc., consequently we cannot give a definite answer on 
your particular problem. As a general proposition, we 
think the local authorities should provide sewer ventilation 
independent of the co-operation of householders. ] 


EFFECT OF GALVANIZED IRON PIPE ON 
WATER. 


ASHTABULA, O., April 30, 1888. 


Sir: Please will you reply at once and state to me if 
there is any poison or bad effects apt to cause trouble from 
tke use of galvanized pipe? Is the black iron pipe any 
better for family use than the galvanized ? 

Yours respectfully, P. E. HALL, Jr. 


[With ordinarily pure water there is no danger to health 
in the use of cisterns or pipes of galvanized iron. All 
drinking-water will dissolve zinc from the interior of gal- 
vanized pipes, but under no circumstances will enough of 
the salts of the metal be dissolved to exercise any harmful 
effects on the human body without making the water so 
milky and giving it such a strong metallic taste that no 
one would use it. ] 


GENERAL GEORGE S. GREENE. 
125 WILLOW STREET, 
MINNEAPOLIS, Minn., May 7, 1888. 
Sir: Could you without much trouble give the address 
of Gen. Geo. S. Greene? I notice his name frequently in 


A en - 


connection with A. S. C. Engineers. He must bea very 
old man. I was his rodman in 1836 on what is now the 
Boston and Maine Railroad, Mass., in its earliest history. 
Judging from my own age (which is seventy), he must be 
in the vicinity of eighty-five or ninety. I would like to 
communicate with him. 
Very truly yours GEo. T. CLARK. 

[We do not know Gen. Geo. S. Greene’s age, but he is 

as active as a manof fifty. His address is 38 Union 


Square (East), New York. | 


A PROBLEM IN SANITARY ENGINEERING. 
STAUNTON, VA., April 26, 1888. 

Str: We have a creek running through our city into 
which our sewers empty, and as there is not enough water 
to keep the creek clean we are thinking of putting in auto- 
matic flood-gates. Will you kindly inform me whom to 
write to for information or refer me to any work on the 
subject ? C. BARGAMIN, 

[An open sewer in a thickly-settled district is an abomi- 
nation that should not be tolerated at all. That is what 
you have made of your creek, and no number of automatic 
flushing contrivances can do more than mitigate the 
nuisance ; they cannot remove it. 

We are glad, however, to see that you appreciate the 
importance of seeking some further informationas to what 
should be done, and you will find in our advertising 
columns, under the heading ‘* Professional,” the cards of 
a number of competent sanitary engineers, to whom you 
can confidently apply for such advice as you may need. ] 


HYDRAULIC RAMS. 
ARK. IND. UNIVERSITY, 
FAYETTEVILLE, ARK., May 2, 1888. 
SIR: Tam a Senior civil engineering student of this 
university, and am at present studying up the subject of 


‘“hydraulic rams.” If you could give me any information : 


on it, such as references, etc., I shall be grateful to you. 
Very respectfully, GEORGE C, SCHOFF., 

[An elementary description of the hydraulic ram was 
given in a lecture before the plumbing class of the New 
York Trade School, published in our issue of April 21. 

The handbooks of Trautwine, Molesworth and Nystrom 
each give some space to it, and Ewbank’s Hydraulics has 
several pages on the subject. Doubtless the manufac- 
turers of hydraulic rams would be glad to furnish you all 
the information you desire. | 
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COLONEL R. T. AUCHMUTY’S OFFER TO DO.- 
NATE $9,000 TOWARDS THE ESTAB-.- 
LISHMENT OF A PHILADELPHIA 
TRADE SCHOOL. 


(From our Corresponderct.) 


PHILADELPHIA, May g, 1888. 


THE Master Builders’ Exchange of Philadelphia, at a 
special meeting on May 8, agreed to establish a trade 
school in the city of Philadelphia under the auspices of 
the Exchange, which will be modeled after the New York 
Trade School. 

The inception of the project was a letter received in 
this city,and read at the meeting of the Board of Directors 
of the Exchange some few weeks ago, from Col. Richard 
T. Auchmuty, of the New York Trade School, in which 
he offered, if a school was started in Philadelphia under 
the auspices of the Exchange, to contribute the sum of 
three thousand dollars per annum for three years towards 
the support of the school. 

The letter was referred to a special committee to visit 
New York and have an interview with Colonel Auchmuty 
on the subject, and to examine the workings of the New 
York school. The Committee of Eleven, of the most 
prominent men in the Exchange, representing nearly all 
the trades in the building fraternity, went to New York 
on April 26, visited the school, had an interview with 
Colonel Auchmuty, and came back highly pleased with 
what they saw and heard, and, as a result, agreed to 
recommend to the Exchange the acceptance of Colonel 
Auchmuty’s offer, and that a committee be appointed to 
make a move towards the consummation of the project. 

In accordance, at a special meeting of the Exchange on 
May 8, Mr. William Harkness reported the visit to New 
York, and, after discussion, Mr. John J. Weaver offered 
the following preamble and resolutions : 

“* Whereas, If we desire skilled American journeymen 
in the future we must instruct the boys of to-day, and as 
the apprentice system, especially in large cities, is practi- 
cally obsolete, and, from the good results already shown, 
we welcome the mechanical trade school as its worthy 
successor; and 

‘* Whereas, Col. Richard T. Auchmuty, the tounder of 
the New York Trade Schools, has generously offered to 
contribute the sum cf $3,000 per year for three years 
toward the support of a mechanical trade school in this 
city, if under the auspices of this Master Builders’ Ex- 
change, therefore be it 

** Resolved, First.—That the very generous offer of Col. 
Auchmuty is hereby accepted with thanks. 


—_—_— 0 


‘* Second.—That a mechanical Trade School Committee 
of three members of the Exchange be appointed from 
each of the following trades: Bricklaying, carpentry, 
stone-cutting, blacksmithing, painting, plastering, plumb- 
ing, and such other trades connected with building as 
necessity may arise, for the purpose of establishing a 
school in which instruction shall be given in each of the 
above-named trades. 

** Third.—That a subscription list be started at once, 
and not only the various trades, but citizens generally who 
may wish to aid in this good work of enabling the boys to 
secure a trade and thus earn an honest living with their 
hands, are hereby invited to contribute to a fund for the 
establishment of this the Builders’ Exchange Mechanical 
Trade School. 

‘* Fourth.—That the Treasurer is hereby authorized to 
receive contributions for the above fund and instructed to 
open a separate account for the same.” 

The resolutions were adopted and the committee will 
shortly be announced. 


Gas and E. lectricity. 


Illuminating Power of Gas in New York City. 
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ARCHITECTURAL LEAGUE OF NEW YORK. 


THE regular reunion and dinner of the League was held 
at Morello’s on the 7th inst., when a paper on ‘* Errors in 
Construction,’’ given elsewhere in this issue, was read by 
Mr. A. F. D’Oench. ‘There was also an exhibition of the 
architectural efforts of the pupils of the technical classes 
of the Metropolitan Museum of Art, the School of Mines, 
Columbia College, and the architectural department of Cor- 
nell University. 

Johnstone Norman, Esq., of England, showed the 
design of Alma Tadema, R. A., for the piano and other 
furniture for the music-room of Henry G. Marquand’s 
New York residence. 

The resignation of Mr. Charles I. Berg, who had been 
the secretary of the League from its formation in 188r, 
was regretfully accepted. 

The following resolution was unanimously adopted : 

** The members of the Architectural League learn with 
regret of the resignation of their esteemed Secretary, Mr. 
Charles I. Berg, and desire to express their appreciation 
of his long and faithful services, which have continued 
without interruption since its formation in 1881, and that 
they heartily and unanimously extend to him their sincere 
thanks for the very able and conscientious discharge of his 
arduous duties, which have been of inestimable value to 
this organization.” 

Mr. W. C. Hazlett, from the Committee on Medal 
Design, reported the acceptance of the design submitted 
by Mr. Blashfield. 

The following members were elected to the League, 
which now numbers 152 practitioners. 

Residents: C. L. W. Ejidlitz, Maurice Fornachon, 
Hughson Hawley, E. A. Sargent, A. P. Ryder, W. A. 
Coffin, Thomas Hastings, E. B. Rutledge, C. D. Marvin, 
G. L. Hines, Alvan C. Nye, Julius Harder, Robert W. 
Gibson. Non-residents : Prof. Charles Francis Osborne, 
Cornell University ; James G. Cutter, Rochester, N. Y.; 
Ed. I. Nickerson, Providence, R. I.; William Whitney 
Lewis, Boston ; Leoni W. Robinson, New Haven, Conn. 


AMERICAN SOCIETY OF MECHANICAL  EN.- 
GINEERS. 


THIS society held its annual convention in Nashville, 
Tenn., commencing on the 8th inst. 

The programme as announced promised much pleasure 
and profit to those who attended, and we expect in our 
next issue to give a report of the proceedings from our 


representative. One of the papers read appears elsewhere 
in this issue. 


PERSONAL. 
STEVENSON TOWLE, Mem. Am. Soc. C. E., has been 
appointed :ark Commissioner of New York. 


Mr. COLEMAN SELLERS, mechanical engineer, of Phil- 
adelphia, has been appointed to the new Chair of Engi- 
neering Practice at the Stevens Institute of Technology. 


THE Humane Society of the Commonwealth of Massa- 
chusetts has selected the design of Mr. Frank E. Wallis, 
an architect of New York, for a large solid silver memorial 
cup. 


Dr. GEORGE F. SHRADY, Editor of the Medical Record, 
has been confirmed by the New York State Senate as suc- 
cessor to the late Dr. C. R. Agnew in the Board of Trus- 
tees of the Hudson River Hospital for the Insane. 











CONTRACTING 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFA 








TRADE CATALOGUES. 


WE have received the new catalogue of the 
Pond Engineering Co., of 707-709 Market 
Street, St. Louis, Mo., illustrating their steam 
and hydraulic machinery and specialties for 
steam users. The catalogue contains a con- 
siderable amount of data on steam and hy- 
draulic engineering, and will be sent free to 
interested parties on application. 


a eee 
TO WATER-WORKS ENGINEERS. 


The King of the Belgians has instituted an interna- 
tional competition in which a purse of 25,000 francs is 
to be given for the best essay on the most economical 
method of procuring for large cities, and pee 
Brussels and its suburbs, an abundance of the best 
quality of potable water, due provision being made for 
the national increase of population. 

Essays may be either printed or in manuscript. 

A new addition of a published work will be consid- 
ered only as to additions and improvements that may 
have been made in other works during the period of 
competition—that isin, the years 1889, 1890, 1891 or 1892. 

The works may be written in French, Flemish, 
English, German, Italian or Spanish. Foreigners who 
desire to compete for the prize must send their essays 
by January 1, 1893, to the Minister of Agriculture, 
Industry and Public Works, at Brussels. 

The work that receives the prize will be published 
during the following year. 

The judgment as to the competing works shall rest 
with a jury of seven members, three of whom shall be 
Belgians, and the other four foreigners from different 

nat:onalities to be nominated by the King. 


ARCHITECTURAL COMPETITIONS. 


BripcsetTon, Pa.—Church.—Plans are wanted _ for a 
church edifice to be erected here by the Fourth 
Methodist Episcopal Church. No date specified. The 
committee on plans consists of Corstant Albertson, 
El: Loper and George W. McCowan. 


Detroit, Micu.—Church.—Plans are wanted for a 
$35,000 church edifice, to be in the Romanesque style 
of architecture. No date specified. Address: Rev. 
Mr. Hamilton, No. 1106, Woodward Avenue, as above. 











For works for which proposals are requested see also 
the “Proposal Column,” pages i-vii-viti-344 


a 

Persons who make any use of the information they 
find in these columns we trust will not omit to mention 
Tue ENGIN&SERING & Bui_pInG Recorp as the source. 


Our readers will oblige us by notes, cupping, or any 


information which will put us ia the way of obtain- 
ing early and reliable news for our ‘‘ Contracting 
Intelligence.'’ /#/ormation of importance sent 
to us exclusively, and not elsewhere published, 
will be liberally paid for. 


WATER, SEWERAGE, ETC. 


Creston, lowa.—Water.—A system of water-works 
is to be constructed here at an estimated cost of $80,- 
ooo. For particulars address Mr. Rudegar. 


Newark, N. J.—Water.—The Water Commis- 
sioners have recommended that proposals be solicited 
for an additional pump at the Clifton Avenue house, 
an additional boiler at Belleville, an extension to the 
boiler house there, and an extension to the engine 
room at Clifton Avenue. The pump desired at Clifton 
Avenues & 5,000,000 gallon one for the High Service 
system. The Mechanical and Civil Engineers of the 
Eoard have been instructed to formulate plans and 
specifications for the new pump, and after they have 
been accepted by the Executive Committee bids will 
be advertised for. Bids for the supp'y ot water at 
Belleville are also soon to be advertised for. Commis- 
sioner Wismer can furnish details. 

See our Proposal Column on page 344 for advertise- 
ment for bids on the pumping engine. 


Newark, Dge_.—Water.—The town council of this 
piace have appointed May rg for an election to be held 
or oragainst a system of water-supply and sewerage, 
the proposed system to cost $25,000. A public meeting 
1s to be held on the evening preceding the election, 
when the system of water-supply will be explained by 
expert engineers. It is thought that the measure will 
carry. 
Cuapron, Nes.—Water.— Our correspondent writes: 
** A. A. Richardson, C. E., of Lincoln, Neb., 1s pre- 
pariog plans and specifications for a system of water- 
works to be constructed here at a cost of $40,000.”’ 
Address him for details. 


Freenoip, N. J.—Water.—Concerning the report 
that the water-works question was to be settled ata 
public election, James S$. Yard, Chief Commissioner, 
writes us as follows, under date of May 8: ** The mat- 
ter has been under discussion some time. At the 
annual charter election held yesterday, a resolution 
directing the Board of Town Commissioners to submit 
the question, according to law, toa vote of the people 
at a special election, failed to obtain a majority of the 
votes cast.” 


SYLACAUGA, ALa.—Water.—Regarding the water- 
works project here, J. K. Lanning, Esq., city editor 
of the Argus, writes as follows: “ There has been a 
good dea! of talk about water-works, but nothing has 
been done as yet.” 


Lzorti, Kan.—Water.—It is reported that a $15,c00 
system of water-works is to be established here. 


A WEEKLY RECORD 


Wincuester, Ky. — Water. — Our correspondent 
writes: ‘* No steps have been taken so far to enter into 
any contract for water-works. A committee has been 
appointed, but has not reported as yet. That the town 
will have water-works is a certainty but, the plan to be 
adopted has not yet been decided on. We have two 
plans offered: one to bring water from the Kentucky, 
the other to build artificial lake, and don’t know what 
plan will be adopted.”’ 


Marion, ALA.— Water.—Concerning the report that 
water-works were to be erected here, Mayor J. A 
Moore writes as follows: ‘‘ Nothing definite; only a 
newspaper agitation so far, and no individual or well- 
directed effort.”’ 


Gapspen,ALa.—Sewers.—Our correspondent writes : 
‘s This city will establish a system of sewerage. Maps, 
ace and specifications will be ready betore long. 

onds will be issued to cover cost, perhaps $50,000."” 
For complete details address Joho H. Disque, Attor- 
ney at Law, as above. 


LANsINGBURG, N. ¥.—Water.—It is reported that 
the taxpayers of this place will decide the question of 
building a $25,000 storage reservoir,at the polls on 
May 22. 


Rep Buiurr, CaL.-—-Water.—The Antelope Creek 
and Red Bluff Water Company has been incorporated 
here, with a capital of $200,000. Peter Deekee can 
furnish details. 


Wicnita, Kan.—Water.—The Fairmount Water 
Company has been nets here, witha capital stock 
of $50,000. George C, Strong and others are inter- 
ested. 


BIRMINGHAM, ALABAMA. — Water. — The stock- 
holders of the E.lyton Land Company have authorized 
the directors to begin work at once on an aqueduct to 
supply the city with water from the Cohaba River. 


Osteco, Micu.—Water.—It is poe thac a water- 
works company is to be established here. 


St. Peter, Minn.—Water.—It is reported that 
the question of appropriating the sum of $32,000 fora 
system of water-works 1s to be settled at a special elec- 
tion to be held soon. 


Asincton, Mass.—Water.—Regarding the report 
that extensions were to be made to the water-works 
system here, J. W. Synod. the Town Clerk, writes us 
as follows: ‘‘ The works contemplated, extension of 
about four miles, have been contracted for, and the 
men are now at work and have been for a month. 
There is no new extension that I am aware of.”’ 


Warter-Works,.—See our Proposal Column for infor- 
mation regarding water-works and water-works supplies 
at the following places: New Brunswick, N. J., David's 
Island, N. Y., Milwaukee, Wis, Newark, N. J. 


BRIDGES. 


Repustic, Mich .—It is reported that the bridge over 
the Michigamme River, near this place, on the line of 
the Milwaukee and Northern Railroad, has been totall 
destroyed by the floods. The dispatches say that heh 
water undermined the structure, causing its destruc- 
tion. 


Wetiiincton, Kan.—The County Commissioners 
have decided to erect five iron bridges at different 
points near this place. The contracts will be adver- 
tised as soon as specifications can be prepared. For 
details address George Camp, Chairman of the Board. 


CANFIELD, Minn.—An iron bridge is to be erected 
here. For details address the County Commissioners. 


Kasson, Minn.—The County Commissioners will 
erect two bridges at this place. 


MANTORVILLe, Minn.—A bridge is to be erected 
here. For details address the County Commissioners. 


Jamestown, N. Y.—Press dis 
$75,000 bridge belonging to the 
piace has been destroyed by fire. 


itches state that a 
rie Railway at this 


MontTreat, CANnApDA.—Henri Malingre, architect, 
has forwarded tothe Railway Commission at Ottawa 
the plans he had been requested to prepare by the 
Town Council of Longueuil for the proposed bridge 
across the river opposite the city. If a favorable 
opinion 1s received from the Commission a joint stock 
company will be formed for the eonstruction of the 
bridge. According to the plans, the structure will 
cost $2,000,000. It will begin on this side of the river 
at Point St. Charles, and, with a gradual ascent, will 
span the main channel sixty feet above the low-water 
level, and, with a gradual descent, will cross St. Hel- 
en’s Island, ending on the Government Common on 
the south shore above the town of Longueuil. It will 
be constructed of iron. Upon it will pass the cars of 
the South Shore lines, street-railway cars, vehicles, 
and persons on foot. 


Wauwatosa, Wis.—The Board of Supervisors of 
Milwaukee County will erect a bridge across the Me- 
nomonee River in the town of Wauwatosa. 


Bripces.—See our Proposal Columns for informa- 
tion regarding bridge construction at Cuming Co., Neb. 


Barton, N. Y.—It is reported that the Highway 
Commmieslcncrs of this place will erect an iron bridge at 
eni 


GAS AND ELECTRIC-LIGHTING. 


Dover, N. J.--This place is to be lighted with elec- 
tricity. 

MILWAUKEE, Wis.—The Milwaukee Gas Light Co. 
has made a proposition to renew its cuntract with the 
city, which expires july 1, at $23.00 per lamp instead 
of $30.00. This will save the city $16,000 per year. 
The matter is ia the hands of the Gas Committee, 


RAILROADS, CANALS, ETC. 


Patcuocug, L, 1.—The prcsect of building a street 
railroad here is being agitated, and a petition asking 
the Legislature to grant the Patchogue Ratiway Com- 

ny @ franchise has already been sent to Albany. It 
1g not as yet decided whether horses or electricity will 
be used. The Town Clerk can furnish details. 


' at this place were opened May 1 by the 








Davenport, lowa.—An_ electric railroad is to be 
built bere as soon as preliminaries car. be arranged. 


Minnearouis, Minn.—Application has been made 
for a franchise for the Enos Electric Elevated Railway 
to run to St. Paul as well as in this city. 


MILwaukeg, Wis.—The Whitefish Bay Dumm 
Line, of this city, will run a street car line on Nort 
Street from the lake to the western city limits, about 
three mues. 


Buacx River Fats, Wis.—The Chicago, Milwau- 
kee and St. Paul RR.Co. will build an extension from 
Black River Falls to Sperbeck, Wis. 


Sr. Paut, Minn.—Another scheme is on foot to build 
an elevated railway between this city and Minneapolis. 
The capital stock 1s $2,000,000. A. H. Wilder, Wm. 
Dawson, Jr., St. Paul, are leading incorporators. 


BIDS OPENED. 


Denver, Co..—Capitol Building.—The following 
bids for the completion of the State Capitol Building 
oard of State 
Capitol Managers. 

or the entire structure complete: J. A. Moross & 
Son, $2 .213,295: The E. F. Hallack Company, $1,278,- 
885; umry, $1,452,000. ; 

‘or cast and wrought iron work, including vault 
work: P. E. Lane, Chicago, $517.442; Colorado Iron 
Works, Denver, $267,442; Clark & Co., $281,625. 

For all stone and brick work for a finished and com- 
plete job: Geddis & Seerie, Denver, $679,000 

For all brick work required ; R. P. McDonald, §$118,- 

56; Benjamin Brenn, $184,475; C- Y. Smith and Ash- 
fand, $146,968. 

For plastering, plain and ornamental stucco work: 
M.D. Currigan, $68.785; Charles McCabe, $72,898; 
C. W. Lawrence, $79,885. 

For painting, glazing and glass: J. 8. Sullivan & 
Bros., Chicago, $42 724. 

For painting and graining: Charles L. Dow, $14,- 


447. 

For all plumbing, sewerage and gas-fitting: C. J. 
Reilly, $13,747; E. H. Cook Co., of Rochester, $39,750; 
Suess Brothers, $22,500. 

For steam work, plumbing, sewerage and gas-fitting : 
Samuel I. Pope & Co., Chicago, $49.994- 

For marble steps, tiles, etc.: Pickel Marble Co., 
Chicago, $36,165. (The amount of $6.335 will be de- 
ducted from their bid if encaustic tile is used in place 
of marbie.) 

For galvanized iron work, eee work, zinc work 
and corrugated work: James J. Walter, $64,000; an- 
other bid, $83,938. 

For vault doors: Hall Safe and Lock Co , $4,600; 
George H. Bushnell & Co., $3.474. 

Miscellaneous: Two hydraulic elevators, $9,900; 
steel covering of dome. $19,386; statuary, Ed. P. Gau- 
phin, $7,000. : 

The bids have all been turned over to Mr. Meyer, 
the architect of the building, for his investigation. 


PHILADELPHIA, Pa.—Schools.—The following pro- 
posals for erecting school buildings were opened May 
4, by the Board of Education: School-house at 8th and 

o.f Sts., rst Section, Chas. McCaul, $58,480, and C. 
School-house at Richmond and Jenks 
Sts., Bridesburg, Chas. McCaul, $58,000, J. Wenzel- 
berger, $63,480. School at 16th and Moore Sts., the 
bidders for the different sizes of schools proposed, they 
none of 15, 18 and 21 division capacity, were James 
Bradley, $58,000, $64,050 and $70, 100; Charles McCaul, 
$56,800, $62,300, $67,800; C. O'Neil, $55,991 and $62,- 
639, for the two smaller. School at 13th and Tremont, 
S. H. Jordan, $71,773; Chas. McCaul, $61,514. 


ALLEGHENY, Pa.—Pumping-Engines.—The follow- 
ing bids for furnishing two horizontal plunger pump- 
ing-engines, outside packet, each with a capacity of 
delivering 5,000,000 gallons of water 250 feet high, 
with a piston speed not exceeding roo feet per minute, 
the same to be without foundations, were opened May 


O'Neil, $57)59%- 


News DBPARTMENT. 


CTURERS OF ENGINEERING AND BUILDING SUPPLIES. 








2 by Comptroller James Brown: Wilson Snyder Man- 
ufacturing Co., espa Pa., two bids, $43,000 and 

42,0003 rge F. Blake Manufacturing Co., New 

ork City, two bids, $43,450 and $54,600; Holly Man- 
ufacturing Co., kport, Y., two bids, $38,000 
and $36,000; Henry R. Worthington, New York, $50,- 
600 and $42,000; Gordon & Maxwell Co., Hamilton, 
O., $40,000. All the proposals were referred to the 
sub-committee. 


ALLEGHENY, Pa.—Stop-Gates.—The following pro- 
posals for furnishing a suey of stop-gates were 
opeaee May 2 by James Brown, Comptroller: Union 

oundry, Allegheny, Pa., 4-inch, each, $7.80; 6-inch, 
aia: 5; 16-inch, ; J. R. Richardson, Allegheny, 

a., $10, $14, $08; Kelly & Jones Co. Pittsburg, Pa., 
$8, $t2.25, $72; Bailey, Farrell & Co., Pittsburg, Pa., 

8.40, $13.50, $69; Atwood & McCaffrey, Pittsburg, 

a., $8.65, $13.47, $74.93. 


S raMFORD, Conn.— Bridge.—T he’Berlin Iron Bridge 
Company, of East Berlin, have been awarded a con- 
tract to construct, etc., an iron bridge over Mill River, 
at this place, at a cost of $10,627. 


New York City.—The following bids for electric 
street lighting for the city, for the year beginning May 
1, 1888, were opened May 9, by the Gas Commission: 
The Brush and United States companies, 441 lights 
each, at 35 centsa night; East River Company, 493 
lights, at 35 cents; Mount Morris Company, 336 lights, 
from 174 cents to 40 cents, according to locality. The 
North New York Company, 238 lights, at 35 cents; the 
Ball Company, 90 lights, at 2734 cents; Harlem Light- 
ing Company, 459 lights, from 26 cents to 60 cents. 
The bids were referred to Secretary McCormack for 
tabulation. 

Contracts were awarded to six of the gas companies 
for street lighting, as follows: Equitable, $12 a year 
for each lamp: New York Mutual and Consolidated, 
$17.50; Central (in Twenty-third Ward), $28; North- 
ern and Yonkers (in Twenty-fourth Ward), $29. 


Boston, Mass.—Stony Brook Improvement. —The 
Superintendent of Sewers has received proposals for 
building Se:tion 4 of the Stony Brook sewer. The 
specifications called for 12,300 cubic yards earth exca- 
vation, 200 cubic yards rock excavation, 450 yards 
concrete, cubic yards rubble stone, 1,900 cubic 

ards brick masonry, 50 yards brick masonry in Port- 

and cement, five cubic yards dimension stone, 100,000 
feet B.M. lumber and 1,406 spruce piles. ham 
Whattaker bid 80c., 30c., $4.75, $5.50, $12.50, $14.50, 
$40, $3—total, es ‘Thomas Rowe. 
70C., $1, $5, $5. $13, $14, $30, $25, $2.25—total, $47,- 
. Solomon Sanborn, 80c., $1, $4.50, $6, $14, $35, 
20, $26, oe: $51,517. A. Saucier, 75¢.» 25C., 

6, $5.49, $13, $15, $25, $26.40, $3—total, $49,331. 

harles Linnehan, goc., $3, $4.60, $4.60, $12.75, 14, 
$xs5, $23, $2.75—total, $49,030. H. Cram, 8oc., 
50c., $4.50, $5.10, $11.85, vt $23. $24.50, $3.50— 
total, $47,177.50. Awarded to Mr. Cram. 


East LiverPooL, O.—Sewers.—The following pro- 
posals for constructing sewers at this place were 
opened April 24 by the Board of Sewer Commission- 
ers: Frank Riley and James F. Kuntz, Cleveland, U., 
$32,920; Thomas Connell, Youngstown, O., $24,030; 
Coon & Co., Washington, Pa., $30,620.50; W. M. Chis. 
holm, East Liverpool, O., $28,155; J @ Murray, New- 
ark, O., $49,440; Allen & Frankiin, Buffalo, N. Y., 
$35,069. 38; ' J. Everson & James Christie, Jr., 

kron, O., $30,039.50; H. C. Howard & Co., Pitts- 
burg, Pa., $64,773.50; T. C. Brooks & Co., Detroit, 
Mich., $41,369.50; C. H. Vonte, Toledo, O., $43,901; 
Richard” Dickson, Sault Ste. Marie, Mich., $38,199. 
The bid of J. C. Murray was not considered. 

_ The following contracts were awarded: Construc- 
tion, Thomas Connell, Youngstown, O.; sewer pipe 
and apecials. Koowles, Taylor & Anderson, East Liv- 
erpool, at ss per cent. off Isst, delivered on line of 
trenches: cast-iron pipe and specials, Andrew J. 
Boyce, East Liverpool, $26.70 per ton, specials 2% 
cents per pound; Portlaud cemeot, Miller & Sons, 








SUMMARY OF BIDS FOR SECTION 16, NEW CROTON AQUEDUCT. 
Onsened by the Aqueduct Commissioners, May 9. 








QUANTITIgS AND ITEMS. 


Engineer's 
Estimate 


$36,000] 120,L00 cubic yards earth excavation . 


120,000| 60,000 cubic yards rock excavation........ mee 
§6,000|160,000 cubic yards refilling and embankment.... 


18,000|1,500 cubic yards brick masonry..... 
6,000] 1,200 cubic yards concrete masonry, 5 to x 
1,800] 300 cubic yards concrete masonry, 3 to 1 
2,500] 500 cnbic yards rubble-stone masonry 


4.000| 1,000 cubic yards dry rubble stone masonry...... 
2,500/s50 cubic yards dimension-stone masonry........ 
31,250/25,000 square yards Telford McAdam pavement, 


taken up and relaid 
6,000]4,000 square yards block 
up and relaid in connection with Telford-Mc- 
Adam pavement... ... 
7,500|6,000 square yards stone block pavement to be 
taken up and relaid 
741,000|24,700 tons cast-iron straight pipe....-...-.-.... 
48,000/800 tons special castings 
500|5 tons wrought-iron work... ... 
8,000|4 48-inch stop-cocks (each)....... ..-....+2.-.- 
qoo|14 12-inch stup-cocks “* ...... -222 065 seen 
200/8 6-inch stop-cocks * ow. 6. eee ee ee eee eee 
180} 12 blow offs (each)... 2.2... cece cece eee ees ces 
350\5 hydrants ‘°° 
175,000] Laying 70,000 lin. feet 48-inch cast-iron pipe.... 
625| Laying soo lin. feet 20-inch cast-iron pipe...... 
1,200| Laying 2,000 lin. feet 12-inch cast-iron pipe..... 
175| Laying soo lin. feet 6-1nch cast-iron pipe... ... 
60/200 Iin. feet 6-inch stoneware sewer pl 
180|300 lin. feet ro-inch stoneware sewer pipe ...... 
gee soo lin. feet 12-inch stoneware sewer pipe....... 
1,875|1, 500 lin. feet 15-inch stoneware sewer pipe..... 
10,800}360,000 feet B. M. hemlock timber....... ...... 


serevee save see 


eeeoenetes evn eeseeseezrrereses 


es eote nerves e- seer eceat 


enmoeeeses a2 see 


sec ep teeroesnese 


e@ereeesreeceese 





Total bid on work complete..... mt Ree ate holes 
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O'Brien &| Wm. E. Miles | Mathew |W.S.Cole- 
Clark. Dean. Tierney. | Baird. |man&Co. 
Amourct.| Amount. | Amount. | Amount.} Amount. 
$36,000] $30,000.00 1000] $30,000} $30,000 
87,000] 100,500.00 90,000 gO.000 165,000 
40,000} 24,000.00 16,000 ;000 32,000 
¥§,000| 22,500.00 18,000 18,000 18,000 
6,000 5-400.00 6,000 6,000 6,000 
1,800 1,425.00 t,800 1,800 1,800 

3 00O 1,750.00 2,000 2,500 2,500 
3,000 2,500.00 3.000 3.Uu00 4,000 
2,500 1,850.00 2,000 1,250 3,250 
25,009] 30,000.00 25,0co 31,250 37.500 
2,000} 2,400.00 2,000 2,400 5.000 
3,600 3,000.00 3,000 3,600 7,500 
617.500! 666,900.00] 617,500) 623.675} 623,675 
43.200} 48,000.00 43.200 44,600 41,600 
500 475.00 75° co » 
6,000} 10,800.00 B,coo 8 8co d. 500 
1,400 658.00 1,400 630 5,600 
400 1638.00 See 200 800 

600 180.00 240 1,200 

350 350.00 350 350 50° 
119,000 77,000.00) 126,000 105.000 140,000 
375 225.00 500 350 500 

800 600.00 1,000 1,0c0 1,500 

200 150.00 125 150 250 

100 200.00 100 120 

210 375.00 ato Bo 240 

590 1,000.00 400 300 gov 
2.550 3.7§0.00 ¥,500 I 200 1.875 
7,200 7,920.00 7,200 8,640 10 800 
1,030,215 | 1,053,232.26! 1,069,545] 1,040,475! 1,155.205 
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Warners, N. Y., $2 per barrel at the works; brick, W. 
S. Smith & Co., East Liverpool, $8 per 1,000 deliv- 
ered on the line of the trench. 


New Yorx City —Wooden Pier.—The following 
proposals for building a woopen pier, with approach 
and appurtenances, including a sewer-box on the site 
of said pier, to be known as Pier New 36, East River, 
were opened May 10 by the Department of Public 
Docks: Joseph B. Sanford, $28,911.25: Ranuld Gillies, 
$29,871.25. ‘lhe contiact was awarded to Joseph B. 
Sanford. 


St. Paut, Minn.—The Board of Public Works has 
awarded the contract for paving Kent Street with as- 
phale to the Warren-Scharf Asphalt Co. for $10,055. 


Gopericu, Ont.— Water-Works.— The following 
proposals for the construction of a system of water- 
works were opened May 1 by William Campbell, Town 
Clerk: eae 

Cast-iron Pipe—Approximately 535 tons; the bids 
are for 10, 8,6 and 4 inch pipe and special castings 
respectively. St. Lawrence Foundry, $34.50, $34.50, 
$34.50, $36, $60; total, $18,996.34. Alexander Gart- 
shore, $35, $35, $35, $35. $60; total, $18,994.63. John 
Corrie & Co., $35.25 $35.15, $35.15, $35.40, $57.80; 
total, $19,098.15. . Hunting & Co., $35. 70, $35.70, 
$35.70, $35.70, $60; total, $19,363.72. F. F, Miller, 
$37, $27, $26. $36, $60; total, Sinsi6 38, Donaldson 
lron Co., $28. 30, $28. 30, $28. 30, $28.80, $47.50; total 
$15,438.08, Duties to be added. Contract awarded 
to Alexander Gartshore. 

Valves, valve-boxes and hydrants.—For 10, 8, 6 and 

-inch valves, valve-boxes and hydrants, respectively. 
John Corrie & Co., $35, $30, $16.50, $12, $10, $30; 
total, $2,272. Chapman Valve Co., $41.33, $27.14, 
$18.30, ari bo: $4.66, $36.90; total, $2,433.69. The 
Burton Copper Co., $29, $20, $13.50, $8.35, $29; total, 
$1,760.60. Johnson ogee $30, $26, $18.50, ve 
$6, $37.50; total, $2,499.50. M. Hunting & Co., $45 50, 


$33, $28, $16.50, $10, $35.50; total, $2,743. Curr & 
Co., 36, $2€, $18, $12.50, 2%c., $33. uties to be 
added. Contiact not awarded. 


Excavating and pipe layin 351000 feet, for 10, 8, 6, 
and 4 inch respectively : Harding & Leathorn, 29!4c., 
23!$c., 19c., 1634c., total, $6,756.30; William Buehner, 
29C., 26C., 22€., 19¢., total, $7,530 50; Burns & Mc- 
ormack, 31C., 27C., 24C., 174C., total, $7,579 85; John 
Corrie & Co., 35¢., 32C., 23¢., 18c., total, $7,852.20; 
McIntosh & Griffiths, 43¢., 33%c., 21i4c., 18!4c., total, 
8,086.83; R. Dickson, 35¢., 30C., 25¢., 19!3C., total, 
8,270.55; G. A. Dana, 35c., 28c., 25c¢ , 20C., total, 
$8,296; MeQuillan & Co., 33C., 28c., 26c., 22¢., total, 
$5,690.60; Swartwort, 3o0c., 28c., 26c., 26c., total, $9,- 
297.40 (bid not in form); Flbs & Riley, 38c., 36c., 32¢., 
28c., total, $10,820; Swartwort & Palladino, 37c., 35¢., 
33C., 30€., total, $11,216.70 (bid not in form); Shehan, 
QC., 37C., 33C., 31c., total, $11,523.80 (bid not in form); 
{. Hunting & Co., 40€, 37C., 35C., 33¢., total, $12,- 
127.20: F. F. Miller, 37¢., 37¢., 36¢-, 35¢., total, $r2,- 
88.20; Nicholson & Brown, 50€., 45C., 42C., 36c., total, 
Sacer os: Brown & Wassel, 50€., 47C-, 45C., 40C., 
total, $15,096.60. 
athorn. . . : 
Two Boilers—14 feet long, 62 inches in diameter. 
John Corrie & Co., $2,700, feed-pump included; Pol- 
son Iron-Works, $2,050, no feed-pump; Chrvstal & 
Black, $2,580. feed-pump included. Contract awarded 
to Chrystal & Black. 
The bids for pumping-engine were held over. 


GOVERNMENT WORK. 


Davin’s Istanp, N. Y. H.—Plumbing.—All pro- 
posals for plumbing work in the brick barrack at this 
place have been rejected by action of the Quarter- 
master-General and new proposals are to be advertised 
for. 


New York City.—River Improvement.—Abstract 
of propcsals for furnishing the following named articles 
tor use in the Harlem River improvement, opened May 
3, by G. L. Gillespie, Lieut-Colonel of Engineers - 
40,000 feet spruce or hemlock timber, per linear foot, 
George Karr & Co., New York City, 6 cent®; E. L 
Richardson, New York City, 534 cents; James D. 
Leary, New York City, 5% cents; James Du Bois, 
New York City, 6% cents. 4,600 feet round sprue 
timber, per linear foot: George Karr & Co., 6 cents; 
E. L. Richardson, 534 cents; James TD. Leary, 5% 
cents; James Du Bois 6% cents. 8,000 feet, KH. M., 
of rox1o inch, square, yellow pine timber, per M. feet : 
George Karr & Co., $24; E. L. Richardson, $25 ; 
James D. Leary, $29; James Du Bois, $25. 20,000 
Ibs. 34x16-inch drift bolts per lb.: James Du Bois, 3 
cents ; Rowland A. Robbins, New York City, 2.44 
cents; Joho Timmes, Brooklyn, N. Y., 2.4 cents. 


TOoMPKINSVILLE, N. Y.—Metal Work.—Abstract of 
bids received by the Light-house Engineer, Third Dis- 
trict, May 5, for | ight-house and metal work of Castle 
Hill Light Station, R. I.: Builders’ Iron Foundry, 
Providence, R. I., metal work, $2,595 ; Phoem:x Iron 
Co., Trenton, N. J., metal work, $2,750; C. Ritten- 
house & Sons, Norristown, Pa., metal work, $4,114.38 3 
Charles Sundberg & Co., Chicago, IIl., metal work, 
$5,000 ; Murpny & Hayden New York City, I ight- 
house, $14,300; Charles Sundberg & Co., Chicago, 
Ill., Light-house, $16,000. 


WasuinctTon, D.C.—Torpedo Boat.—Only two bids 
were opened at the Navy Department on May 3 for the 
construction of a submarine torpedo boat, complete 
with torpedo appendages — They were as follows: Both 
bids from Wm. Crane & Sons, Philadelphia, Pa.; first, 
to construct a torpedo boat patterned after the Norden- 
feldt submarine torpedo boat No, 4, for $175,000; sec- 
ond, a boat designed by the Nautilus Company, of New 
York, for $135,000. 


PROPOSALS. 


(Continued from page viii.) 


Contract awarded to Harding & 











OFEICE OF LIGHT-HOUSE INSPECTOR, 

First District, Portland, Me., May , 1888.— Pro- 
posals will be received at this office until noon on Sat- 
urday, the 26th day of May, 1888, for furnishing and 
delivering at Portland, Me., one marine boiler and 
appurtenances for the light-house tender *‘ Iris,” 
Form for proposal, specifications, and full information 
can be obtained on application tothis otice. The mght 
to reject any or all bids and to waive any defects 1s 
reserved. OO. A. BATCHELLER, Commander, 
U.S. N. Lrght house Inspector. 24 





FLOOR TILING, New York City.—Propusals are 
wanted untt!) May 16 for furnishing and laying com- 
plete all the floor tiling required in the principal and 
gallery floors of the enlargement of the Metropolitan 
Museum o* Artin the Central Park. Address the De- 
partment of Publ-c Parks, as above. 
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PROPOSALS. 


Proposals for Pumping Engine. 


Orrice oF THE NewarRK AQuepuct Boarp, | 
128 AND 130 HALSEY STREET, 

NEwaAkK, N. J. ( 

B!PS will be received at this office until 4 o’clock 

p. M., Wednesday, June 6th, for furnishing a five 

million (5,000,000) gallon Pumping Engine on Clifton 
Avenue (formerl Chatham Street.) 

The Pumping Engine may be of the horizontal, du- 





. plex, beam or vertical compound type. 


Specifications may be seen at the office of the Civil 
Engineer of the Board. 
: The Board reserves the right to reject any or all 

ids. 

Bids are to be addressed to the Newark Aqueduct 
Board and to be endorsed *' Pioposal for Pumping 





Engine.” GEO R. GRAY, 
Superintendent. 
Wma. E. GREATHEAD, Secretary. 24 
May 10, 1888. 


GEALED PROPOSALS will be received at the office 
of the Supervising Architect, Treasury Depart- 
ment, Washington, D. C., until 2 o'clock P. M. on the 
gth day of June, 1858, for the labor and materials re- 
quired inthe erection and completion of the Court- 
House, Post- Office, etc., building at Williamsport, Pa. 
(heating apparatus and completion of approaches not 
included), in accordance with the specification and 
drawings, copies of which may be seen at this office, 
the office of the Superintendent, the Builders’ Ex- 
changes at Pittsburgh, Pa., and Wilmington, Del , 
Master Builders’ Exchange, Philadelphia, Pa., Master 
Builders’ Association, Baltimore, Md., Mechanics’ 
and Traders’ Exchange, New York City, Builders’ As- 
sociation, Buffalo, N. Y., and Builders’ and Dealers’ 
Exchange, Cleveland,O. Each bid must be accom- 
nied a certified check for $1,000 WILL A. 
REREY, Supervising Architect. 24 


ae ee 
STEEL, Washington, D. C.—Proposals are wanted 
until June 4, forthe following material for use in the 
construction of the United States armored cruiser 
‘““Maine,’’ About twelve hundred tons of steel plates, 
from 5 to 26 pounds per square foot: about three hun- 
dred and thirty-seven tons of steel angles, of various 
sizes; about one hundred and one tons of steel angle 
bulb-beams, with proper curvature, from 15 to 30 
ounds per foot; about six tons of steel I-shaped 
cams, 27 pounds per foot; about twenty-nine tons of 
steel Z-bars, 12 pounds and 14 pounds per foot: about 
seven tons of steel channel bars. 16 pounds per foot: 
about one ton of steel ‘I'-shapes, 14 pounds per foot: 
about one hundred and five tons steel rivets, from 
to 7g inch diameter; about one hundred and forty tons 
steel castings, of various shapes, stem, stern-post, rud- 
der-frames,_ shaft-tubes. shaft-struts, hawse-pipes. 
bitts, etc. For information and specifications, address 
William C. Whitney, Secretary‘ot the Navy, as above. 


MONUMENT, Boston, Mass.—Proposals are 
wanted until June ro, for the erection of a freman’s 
monument at the Forrest Hill Cemetery, near this 


city, Address Col. Taylor, Boston G/ode office, as 
above, 


SHAFT AND HEAD HOUSE.—New York City. 
—Proposals are wanted until May 23 for deepening 
and finishing shaft No. 24,0n Section A, of the new 
Aqueduct, and constructing a Head House connected 
therewith, and doing all other work necessary to com- 
plete said shaft ascalled for in specification. Address 
James C. Spencer, President Aqueduct Commissioners. 


DEMOLITION OF BUILDING, New York City. 
— Proposals are wanted for the immediate taking down 
of the building known as French's Hotel, corner of 
Park Row and Frankfort Street. Address for partic- 
ulars Business Manager, New York Wordd. 


POST-OFFICE BUILDING, Ottawa, Ontario.— 
Proposals are wanted until May 3: for the erection, 
etc., of a post-office building at Prescott, Ontario. For 
details address A. Gobeil, Secretary Department of 
Public Works, as above. 


CUT GRANITE, Washington, D. C.—Proposals 
are wanted, until June 2, for furnishing and delivering 
the cut granite, amounting to 9,500 cubic fect, more or 
less, required for the basement front walls of the west- 
ern portion of the Congressional Libtary Building in 
this city. For details address William F. Vilas, of the 
Commission for the Construction of the Congressional 
Library, 145 East Capitol Street, as above. 


BRIDGES, Cuming County, Neb.—Proposals are 
wanted, until June 5, for erecting two iron bridges. 
as Jacob Shaeter, County Clerk,Cuming County, 

eb. 


ELECIFRIC LIGHT, Washington, D. C.—Pro- 
posals are wanted, until May 19, for furnishing the 
material and constructing a system for electric light in 
the Interior Department Building. Address William 
F. Vilas, Secretary Department of Interior, as above. 


~~ WANTED. 


ARTNER.—A thorough practical workman, with 
small capital, as partner in a well established and 
good paying Plumbing and Turning business; must be 
sober, reliable and competent to estimate, etc., and 
have unquestionable reterences. The mght man 1s 
sought for, nat the money. Address *‘ New York 
Suburb,”’ Box 282, this office. 














Building [ntelligence. 


a ee ee, 

Wk solicit from each and every one of our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be glad to receive newspaper 
clippings and other rtems of interest. 

ABBREVIATIONS.—6 s, brown stone; dr, brick: dr st, 
brick store ; 4s dwell, brown-stone dwelling: apart 
house, apart? nent-house: fen, tenement: ¢, each 
9, owner; a, architect; 5, builder: /+, frame. 


NEW YORK. 


Ss 146th, 315 w Brook av, 2 fr dws; cost, $7,000 all: 
o, J F Brennao and D C O'Connor; a, H Dudley. 


535 W 43d, br dw; cost, $12,000;0, H Herbert; a, Jas 
W Cole. 





256 and 258 Mott st, br and stone school house: cart 
$42,000; 0, The Children’s Aid Society; a, Vaux & 
Radford, 


BUILDING INTELLIGENCE. 
NEW YORK CITY—Continued. 


120 F. r14th, br dw; cost, $20,000; 0, R McLaughlin; 
a, J C Burne. 


E s Brook av, 50 n 144th, 2 br dws: cost, $22,000 all: 
o, Carricto Bros; a, J C Burne. 


E s Washington av, 375 8 1718t, 3 br dws; cost, $12,- 
ooo; 0, Aug Berbert: a,CC Churchill, 


80 Thompson, brten and store; cost, $14,000; 0, J A 
Baker; a, Jos Farnsworth. 


Se cor r14th and Madison av, br flat; cost, $30,000; 
o, H J Beaudett; a, W Baker & Co. 


S e cor Houston and Allen, br flat, $30,000; o, Hen- 
rietta Pearson; a, Fred Ebling. 


N e cor 117th and ed av, 2 br flats and stores: cost, 
$35,000 all; 0, Eva Miller: a, Ed Wenz. 


E s Main, opposite proposed line of Edgewater road, 
br xas works; cost, $12,000; 0, Northern Gas Light Co; 
a, F T Howe. 


N s 122d, 280 w 4th av, br ten; cost, $23,000; 0, Wm 
Lyman; a, Jas Henderson. 


23-25 Nassau, br office bldg; cost, about $100,000; 0, 
Equitable Life Ins Lessees: a, Geo B Post. 


220 Greenwich, br store; cost, $24,000; 0, Estate of 
Ezra Miller; a, H M Smith & Son. 


N s 143d, 115 W Brook av, brick botler house; cost, 
$7,000; 0, Koettger Hinze; a, R Obz & Geo Butz. 


N ¢ cor 123d and 3d av, br Commercial bldg; cost, 
saab o, Harlem Reformed Low Dutch; a, J R 
omas, 


ST. PAUL, MINN.—The Gladstone syndicate pro- 
poses to erect thirty to forty houses this spring to 
accommodate the workmen employed inthe shops 
located at the Gladstone suburb, 


The Norwegian-Danish Methodist Society will 
ce a $13,000 church on Broadway near ‘Thirteenth 
treet 


There will be twenty to thirty houses erected at 
Warrendale this summer, some of them to cost six 
or eight thousand dollars each. 


Carroll, nr Lewis, 3 story’br double stores; cost, 
$15.000; 0, F W Zietler. 

Wabasha, nr 5th, 4 story br store: cost, $18,000; 0, 
Jacob Manizer. 

Marshall av, nr Mackubin, 2 story br veneer dwell: 
cost, $20,000; 0, C B Marvin. 

Robert, nr Third, 134 story add to store; cost, $15,- 
ooo; 0, JG Moulton, | 

Congress, near Onega, remodelling engine house: 
cost, $7,000; 0, M A Hensley. 

Cliten, nr Susan, 2story fr dwell: cost, $7.000° 0, 
DA Darby. 


W 7th, near Forbes, 3 story store and dwell: cost, 
$18,000; 0, J Honch. 


WESTFIELD,MASS.—Cor Elm and Chapel, church 


cost, $10,000; 0, rst Universalist Society. 


NEENAH, WIS.—The Polish Catholics will build a 
church and school building. 


SPRINGFIELD, MASS.—Worthingtor, extending 
to Fort, 2 story br block for stores and tens; o, Heirs 
of the Wilcox estate; b, contract not let. 


KEITHSBURG, ILL.—Drug store; cost, $8,000; 0, 
Dr Alcott. 


Brick store; cost, $7,000; o, Mr Neutre. 
Dry goods store; cost, $10,000; 0, Magnet Co, 


MILWAUKEE, WIS.—Cor E Water and Chicago sts, 

4-story br store; cost, $40,000; 0, Geo Zeigler. 

S w cor Biddle and Jackson, 2 br dws; cost, $7,000; 
0, estate of John Dahlman. 

S Pierce, 6 dws; cost, $8,000; 0, Lorenz Seymer. 

Howell av, church; cost, $10,000; 0, St Augustine 
Congregation. 

62 buildings less than $5,000. 


NEW HAVEN, CONN.—High near Chapel; stone 
library; cost, $125,000; 0, Yale College; b, G M 
Grant. 

Chapel, cor High; br block; cost. $35,000; 0, S W 
Hurlbut; a, R G Russell; b, C D Kinney. 

Dwight, cor Chapel, wood addition to church; 
cost, $7,000; 0, Dwight Place Church; b, Lowe 
Bros. 


BOSTON, MASS.—Falmouth st, near Dalton, brick 
apartments; cost, $72,000° 0, a and b, Thomas R 
White. 

Batavia, br apartments; cost, $35,000; 0, a and b, 
Samuel Stubbs, 

Newburg, cor West Chester Park: br apartments: 
cost, $40,000; 0, JS Gill; a, O H Drisko; b, O H 
Drisko & Son. 

Tremont, near School, alteration of br stores; cost, 
$15,000; 0, FO H P Burnham; a,G J F Bryant. 

13-17 School, br and stone offices; cost, $55,000; 0, 
H 1 Hunnewell; a, Shaw & Hunnewell; b, L D 
Wilcutt. 


MINNEAPOLIS, MINN.—The permit was taken out 
last week foi the $21,000 building of F. C. Pillsbury. 
C. F. Sawyer, the attorney, will commence the 
erection of a three-story brick and stone tenement 
on Fourth avenue and Twenty-aixth street ata cost 
of $26,000. 
The Minnehaha Driving Park Association will 
build five 2-story barns near the corner of Twenty- 
seventh street and Minnehaha avenue at a cost of 
$4,000. 

Carl Peterson will build a $15,000 2-story tenement 
at the corner of Fifteenth avenue south and Ninth 
street. 

The Bennett Seminary Trustees will erect a build- 
ing. D. W. Gillmore, secretary. 


CHIPPEWA FALLS, WIS.—J B Theriault will 
erect a brick block on the corne: of Bridge and Mill 
streets. 


SAULT STE MARIE, MICH.--Fred Miller Brew- 
ing Co. will erect a branch establishment ice house 
and refrigerator here. $50,000. 


EAST SAGINAW, MICH.—Mr De Camp will build 
a $12,000 saw mill. 


May 12 


ee 
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CHATTANOOGA, TENN.—Gilmer st, St. Patty 
Catholic Church; cost, $110,000; 0, St. Paul; 
Church ; a, Dednck. 

Cherry st, near 8th, 1 3-story brick stores « ¢-<:, 

10,000; 0, H. G. Hall; a, not given; b, D } 

handler. 

Front st, 1 warehouse ; cost. $18.000 ; 0, Louis & 
Hart ; a, not given ; b, D | Chandier. 


HOLYOKE, MASS.—Main st, cor. Cabot st, bur 
stores and tenement ; 0, Lawyer Keardon , a, Aider- 
man. 


GRAND RAPIDS, MICH.-—Washington s. Kee 
press brick veneer and sandstone trimmicgs resi- 
dence ; cost, $12,000 ; 0, W B Remington; a, ¥ G 
Robinson ; b, not let. 

The ** Muskegon Club,”’ of Muskevon, Mich, wi 
erect @ 3-story red press brick club-house, ¢tx73: 
cost, $15,000 ; a, S J Osgood : b, not awarded. 


LANSING, MICH.—Large church and chape! of 
lonia sandstone ; cost, $20,000 ; 0, Presbyter'an sx 
ciety ; a, not known ; b, not known. 


IRONWOOD, WIS.—A $25,000 hotel is to be erec:e¢ 
here. 


MANKATO, MINN.—A hospital is to be erecced 
here. For details address General Tourtellotte. 


LEWISTON, ME.—A school house, to cost $3-.x0, 
is to be erected here. For particulars address the 
School Board. 


DETROIT, MICH-—A building to be used as a &3>- 
day school is to be erected in this city by St Pav.’s 
Protestant Episcopal Church Society, at a cost i 
$20,000. Details can be had of Kev Rufus W C.a:x. 
763 Woodward Avenue, as above. 


SPENCER, MASS.—A library building, to cost $7¢,. 
oco, is to be erected here for Richard Sugden. Jv 
architect is H G Wadlin, 20 Beacon Street, Bosez, 
Mass. 


MINNEAPOLIS, MINN.—Knox av near icth av N, 
wooden dw; cost, $8,000; 0, J N Stewart; a,j 4 
Record. 

Cor E 2oth st and 4th av S, br store and flat: cex, 
$35,000; o, F C Penney; a, Joralemon & Pema. 

1028 Knox av N, wooden dw; cost, $7.500; o, T 
Rock. 

1216 Logan av N, wooden dw; cost, $7,500; 0, F 
Davis. 

Cor rst av and 4th st S, bank and office bldg: cou, 
$175,000; 0, Nat Bank Commerce; a, H W Jones 

2108-10 4th st N, br store and flat: cost, $15,coc: 0 
anda, J C Plant. 

River road N, bet 38th and goth sts W, wooden sae 
mills; cost, $82,000; 0, Borey & DeLaittre. 

1512 Harmon pl, wooden dw: cost, $8,000: 0, EN 
Brown: a, H W Jones; b, A C Robinson & Co. 

Cor Linden and 16th sts, N, wooden dw; cost, §$rc.- 
ooo; o, J) H Thompson; a, W Murther. 

Cor 3d st and 2d av S, foundation br office bldz: 
cost, $25,000; o, N W Guarantee Loan Co. 

1929 W Colfax, wooden dw; cost, $7,000; 0, RR 
Odell. 

305-7 Oak Grove st, 2 wooden dws; cost, $15.2: 
o. Brown & McIntire; a, Appleyard & Son. 

2401-3 Harrison st N E, br store; cost, $15,00: ¢, 
Perry & Smith. 

Cor 3d av S and roth st, br dw; cost, $18,000; «. F 
C Pillsbury: a, LS Buffington. 

14th st and Clinton av, br tenement; cost. $26 xx: 
oanda, J L Record. 

4th av S and rsth st, br tenement; cost, 25,00; 0 
C F Sawyer. 

tsth av S and oth st, br tenement; cost, $15,000; 9, 
C Peterson. 


Lake Harreitt, wooden pavilion; cost, $15,000: 9, 
T Lowry. 


S''. PAUL, MINN.—The St Paul Park Improverert 
Co has sold roo lots to a Chicago syndicate, rep- 
sented by J C Cramer of that city, the cond:tinss 
being that houses shall be erected thereon. About 
$60,000 will be expended this year. 

A B Wilgus will build 20 houses and flats on Ram- 
sey Hill, and 40 smaller houses 1n other parts cf the 
city, 


ALBERT LEA, MINN.—A $20,000 hall 1s beirg 
talked of for Albert Lea College. 


LA CROSSE, WIS.—W H Parker, superintendent cf 
the new Government building, has received pliss 
and advertised for bids, which will be received dur- 
ing May. 


JERSEY CITY, N. J.—A new church edifice ts to te 
erected by the society of St Mark's Chorch; cv::, 
$50,000. 


CINCINNATI, O.—A $100,000 armory building is to 
be erected here for the Ohio Nativnal Guard. S. 
Hannaford & Sons, of this city, are the archi:ects, 

» and none of the contracts have been let. 


FINDLAY, O.—The Findlay Opera House Company 
has engaged Architect DS Shureman, of Cinc inal, 
to have charge of the erection of their new editice to 
be built here at a cost ot $75,000. Address him a? 
No 227 Main Street, as above, for details. 


OAKLAND, CAL.—The Trustees of Mills College 
will erect a new building at a cost of $13,000. bor 
details address President Stratton. 


PETERBORO, N. H.—An $18,000 school building is 
to be erected here. 


MANKATO, MINN.—Mr Saulpaughb will buiid a 
$28,000 hotel nere. 


MINNEAPOLIS, MINN.—W E Steele isto erect a 
ten-story building on Third Street North; cost, $75.- 
coo. 

I. S Buffington, architect, has just completed plans 
for handsome residence for L B Hart. 

WA Barnes, will erect seven two-story houses, 
none less than $3,000. 


— 
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NEW YORK, MAY 19, 1888. 
LONDON, JUNE 2, 1888. 


THE ASSEMBLY CHAMBER CEILING. 


Our issue of May 5 contained the report of the 
Expert Commission appointed to examine the 
condition of the ceiling of the Assembly Chamber 
of the New York State Capitol, and on another 
column of this number will be found acommuni- 
cation to the Speaker of the Assembly from the 
architec ts, Messrs. Eidlitz, Richardson & Co. 

It will be remembered that the Commission 
found the ceiling to be in a dangerous condition 
and recommended its immediate removal, to- 
gether with that of some adjacent portions of 
the building, amounting altogether to over 3,000 
tons, in order to relieve the foundations, which 
were said to be overloaded. They also gave it 
as their opinion that the ceiling should be re- 
placed by a much lighter structure of wood or 
metal, which for acoustic reasons they sug- 
gested should be flat. 

As to the dangerous condition of the ceiling, 
and the necessity for the removal of at least the 
three central vaults, the architects do not differ 
from the Commission, but they do object on 
architectural and economical grounds to the re- 
placement of the vaulting by a ceiling of wood 
or metal. 

Provided that the acoustic question is not se- 
rious, about which there seems to be room for 
some difference of opinion, and that the founda- 
tions are not materially overloaded, which the 
statement of the Commission that their “ settle- 
ment had been slight and not very irregular” 
would seem to indicate, or if the weight on them 
can be reduced to safe limits by the removal of 
other loads, such as the Commission suggest, it 
would seem as if the proposition to reconstruct 
rather than remove the vaulted ceiling was not 
unreasonable. 

The difference of opinion on this point between 
the Commission and the architects probably arises 
from the fact that in reconstruction they do not 
have in mind exactly the same thing. The Com- 
mission charge, perhaps with justice, that “the 
ruin of the vaulted ceiling is duetothe * * * 
design and method of construction and loading,”’ 
and are naturally indisposed to countenance a 
repetition of the same errors with presumably 
the same results. On the other hand, it is not 
to be supposed that the architects have learned 
nothing by this extended and costly experience, 
and merely propose to “set ’em up again,” trust- 
ing to better luck next time. They undoubtedly 
fully realize the defects of the present structure, 
and would take pains to prevent their repetition. 

Those who have carefully studied the descrip- 
tion of this structure, given elsewhere in this 
issue, and the causes suggested for its failure, 
may perhaps agree with us that if the vaults are 
rebuilt as urged bythe architects they could in 
two respects at least be made more stable. First, 
the vaulting instead of having its continuous 
joints horizontal, as now, should be composed of 
vertical rings or arches, of which a sufficient 
number at suitable intervals should be of such 
depth that the lines of pressures could be cer- 
tainly contained in their “middle thirds.” In 
other words, they would give stiffness to the 
vaulting, while the intermediate segments could 
be made enough thinner to keep the entire weight 
no greater than at present. Second, each arch 
or segment of the vaulting should set squarely 
on skewbacks formed on the main ribs, whereby 
all sliding or wedging and the distortions thereby 
produced would be absolutely avoided. 
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With these and perhaps other precautions that 
may be suggested, it would seem as if the defec- 
tive vaults could be safely rebuilt, and to aban- 
don them as beyond the resources of engineering 
skill is a confession of limitation in which neither 
engineers nor architects will readily concur. 

The reconstruction with vaults of such design 
and with the provisos before stated we hardly 
think would be objected to by the Commission 
if the proposition were before them; and, if 
permitted, the result could not fail to be much 
more Satisfactory, both from an architectural and 
engineering point of view, than would be likely 
to be the case with any cheaper substitutes. 


QUARANTINE AND PUBLIC HEALTH. 


IT seems that yellow fever has been lingering 
on throughout the winter in certain small towns 
in Florida, that it has been concealed and called 
something else, that no effort has been made to 
get rid of it, and that now it is to be used for a 
scare—Senator Call having introduced a joint 
resolution to give the Surgeon-General of the 
Marine Hospital Service one hundred thousand 
dollars to extirpate the fever, “provided that any 
exercise of power under this act in the interior of 
the State shall be done under the authority of the laws 
of the State and of the officers of the State properly 
charged with such duty.’ ‘This means, of course, 
that because of the want of proper laws and 
legal authorities in Florida a conflagration has 
been started there which threatens to in- 
vade neighboring States, and that Florida is 
willing to put out the fire if the United States 
will pay her officials for doing so, but that she 
does not propose to have any outside authority 
interfering. 

We have been hearing a good deal about the 
remarkable efficiency of the quarantines of 
North America recently. The merits of the 
present New Orleans system of disinfecting ves- 
sels, etc., have formed the subject of many laud- 
atory editorials; the New York Quarantine, 
though somewhat damaged in reputation, is still 
supposed to be equal to any emergency, and 
now Dr. Montalembert brings out his report of 
the Grosse Isle Quarantine Station on the St. 
Lawrence, in which he tells us that “ the season 
of 1887 marks the commencement of an entirely 
new era in the history of the quarantine system 
of the St. Lawrence. * * * Canada has, for 
the first time, the assurance that every vessel 
from outside her boundaries which enters by the 
St. Lawrence will be inspected by a medical 
officer, responsible to the Government and to the 
country, before it is permitted to pass the Quar- 
antine Station, etc.” 

The St. Lawrence Quarantine is to be man- 
aged on very advanced principles. Not onlyare 
cases of measles, scarlet fever, and diphtheria to 
be quarantined, but Dr. Montalembert appears 
to be thinking about stopping cases of whooping 
cough. It seems that the St. Lawrence Quaran- 
tine has not yet got a wharf or a satisfactory dis- 
infecting establishment, and they need a new 
inspecting steamer and some more men, having 
at present only seventeen on the quarantine 
staff, nevertheless great improvements have 
been made and for these our Canadian friends 
deserve due credit. We need some repairs to 
our quarantine establishment of this city, and 
therefore do not feel like being very critical 
about those of others. 
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If every maritime quarantine establishment of 
the country were turned over to the United 
States, who should manage the business, pay 
the bills, collect the dues, and be responsible for 
the results, it would probably be the best settle- 
ment that can be made. No quarantine will 
permanently keep small-pox and yellow fever 
out of the United States—its 2dges are too big 
and ragged—but they maybe deferred a long 
time, and this is worth doing. Butif the United 
States pays the money, do not let it be paid to 
State officials. 


THE POSITION OF RAIN-GAUGES. 


Mr. H. HELM CLAYTON, in a letter to Sczence, says 
of rainsgauges exposed on the roofs of houses: ‘* The 
amount of rain caught becomes a function of the wind- 
velocity, a function of the wind-direction, and a function 
of other variants and variables, not least among which is 
a not uncommon change in the position of the gauge itself. 
Numerous experimental observations have shown that 
gauges exposed on roofs catch more rain when exposed on 
the side opposite to the direction from which the wind 
blows, and less rain when exposed on the same side from 
which the wind blows.” * 

For several years the rain-gauge of the Signal-Service 
Station at Boston has reported less than the normal rain- 
fall and less than that given by other gauges in the imme- 
diate vicinity. This deficiency has been noticed since the 
gauge was removed from the roof of the Equitable Build- 
ing to the top of a high tower on the Post-Office. 

Mr. Clayton suggests no explanation further than the 

statement that ‘‘the amount of rainfall caught is evidently 
a function of the wind-velocity, and decreases with 
increased velocity of the wind.” But it seems not impos- 
‘sible that the increased elevation of the gauge may have 
something to do with it, as all rain formed or moisture 
condensed on the falling drops below the gauge cannot be 
recorded by it. 


THE ASPHALT PAVEMENTS OF BERLIN. 


THE annnal reports published by the municipality of 
Berlin afford some interesting reading with regard to the 
cost, etc., of the asphalt paving in that city since its in- 
troduction. The first experiments with Val de Travers 
asphalt were made in 1873. These proving satisfactory, 
a cominencement on a small scale was made in 1877, when 
2,556 square metres were laid down. From that year the 
extension of asphalt pavement grew rapidly. At the end 
of 1878, 23,586 square metres of the public streets of Ber- 
lin were paved with asphalt ; at the close of 1879, 63,258 
square metres ; 1880, 106,223 square metres ; 1881, 125,034 
square metres. By April 1, 1883, 187,672 square metres 
of asphalt pavement had been laid down; atthe same date 
in 1884, 253,586 square metres; in 1885, 322,042 square 
metres ; in 1886, 359,409 Square metres ; in 1887, about 
412,000 square metres. At present the superficies of 
asphalt paving in Berlin is about 470,000 square metres, 
and further 76,000 square metres have been ordered to be 
executed. The above figures show that asphalt pavement, 
notwithstanding its reported disadvantages, is in great 
favor at Berlin, at any rate. As to expenses, according 
to the Builder, a square metre of asphalt paving costs 
there on an average, 17 marks 50 pfennigs (175. 6.7.), while 
the cost of maintenance for twenty years, by contract, is 
7 marks 50 pfennigs (75. 6¢.). The total cost per square 
metre of asphalt pavement for twenty years is, therefore, 
25 marks (£1 5s). This is only 75 pfennigs (g¢.) more 
per square metre than the cost of granite pavement. From 
the report of the municipality of Berlin, it appears that 
the complaints with regard to the slippery condition of 
asphalt pavement are gradually disappearing. Ontheone 
hand, great improvements, by the light of experience, 
have been introduced in the treatment of the asphalt; on 
the other hand, both ‘‘ drivers and horses are getting more 
and more used to the new pavement.’”’ The cleansing of 
the pavement also leaves little to be desired, although only 
forty-five boys are engaged in the work of cleaning nearly 
500,000 square metres. 


A MAN in Leicester, England, was fined by the magis- 
trate 4o shillings and costs tor wasting water by allowing 
his water-closet cistern to leak water in the water-closet 
basin. If every one guilty of a like offense in this country 
was treated in the same way an enormous waste would be 
prevented. 











* Due probaly to the upward air-current on the windward side of 
the building.—Ep. 


NEW YORK STATE SIGNAL SERVICE. 


THE bill establishing a State Weather Bureau has passed 
the Legislature and will probably become a law. It 
appropriates $4,500 annually for the purchase and repair 
of apparatus and the dissemination of reports. It is 
proposed to have a signal station in every important town, 
usually in some school building, and to have every post- 
ofhce supplied with bulletins. 

The headquarters of the Bureau will be at Cornell Uni- 
versity in charge of three commissioners, the Professor of 
Civil Engineering at Cornell, the State Superintendent of 
Public Instruction, and a third to be appointed by the 
Governor, all of whom, as well as the observers, are to 
serve without salaries. An officer from the U. S. Signal 
Service will be detailed to organize the Bureau and to have 
immediate charge of the central station. 

There are similar bureaus already established in 30 other 
States and doing very valuable work in supplementing the 
national observations and reports and utilizing them for 
special localities. 


HYDRAULIC POWER IN LONDON BUILDINGS. 


HYDRAULIC power supplied from a central station is 
used in several London buildings. In the Hotel Metro- 
pole no less than seventeen hydraulic lifts are in use, 
working day and night. 

Each ot the seventy houses composing Kensington 
Court is fitted with a hydraulic lift, which takes the place 
of a back staircase. Altogether in London there are over 
400 lifts which are worked from the mains, and a saving 
which is about 30 per cent. is said to be effected over 
steam-pumping. Next to lifts the power is mostly used 
for cranes and hoists along the riverside and in city ware- 
houses. It is also used in London for pumping water for 
domestic use from the underlying chalk. 

The power is supplied through mains under a pressure 
of 700 pounds per square inch. The water is kept ata 
temperature of between 60° and 85° throughout the year. 
Nearly 27 miles of mains have been laid. The charges 
vary from 2s. to 8s. per 1,000 gallons, according as the 
power is more or less continuously used. About 650 
machines are worked in London by the hydraulic power. 





THE EAST RIVER BRIDGE LIGHTS COM- 
PLAINED OF. 


COMPLAINT has been made by pilots and shipmasters to 
the Lighthouse Board at Washington that the electric- 
lights on the East River Bridge are so dazzling as to 
prevent them from clearly discovering the lights on other 
vessels or to judge of their distance. 

Mr.C.C. Martin, the Superintendent of the Bridge, pro- 
poses to use screens or reflectors to confine the light as far 
as possible to the roadway. 


SUNDAY LABOR IN GAS-WORKS. 


THE London Journal of Gas-Lighting calls attention 
to the fact that the force employed during the day time on 
Sundays in the gas-works at Belfast had been reduced fifty 
per cent., and that a still further reduction was contem- 
plated. One of the Gas Committee of the town had visited 
Glasgow, Preston, Manchester, Liverpool, Birmingham, 
and London, and reported that in five of these places 
there is a fifteen-hours’ stoppage on Sundays, with the 
exception of about fifteen or sixteen days in each year, In 
the other towns, as in Belfast, there is simply a reduction 
of the force. The ability to stop work on Sunday of 
course depends on the storage capacity of the works. 


M. A. DURAND-CLAYE. 


La Nature of May 5 announces the death of M. A. 
Durand-Claye in the latter part of April last, at the age of 
forty-six years, after a shert illness. He was a professor 
at l’Ecole des Beaux-Arts and at |’Ecole des Ponts et 
Chaussées, and an officer of the Legion of Honor. The 
establishment of the sewage farm at Gennevilliers was 
largely due to his labors. Huis numerous writings, in 
which are given the results of irrigation at Gennevilliers, 
his studies of the sewerage systems of Paris and other 
cities of Europe, are well known to our readers. 
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OUR ARCHITECTURAL ILLUSTRATION, 
RESIDENCE OF MRS. SKINNER, BOSTON.—SHAW & 


HUNNEWELL, ARCHITECTS, 


THE ASSEMBLY CHAMBER CEILING IN THE 
NEW YORK STATE CAPITOL. 


THE ceiling of the Assemhly Chamber of the Capitol at 
Albany is composed, as shown in the general plan, Fig. 1, 
of eleven groined vaults of various sizes. The central 
vault is §5x4I feet from centre to centre of the four main 
columns E E, which support its entire weight and froma 
half to a fourth of the weight of the eight vaults imme- 
diately adjacent to it, and is considerably larger than any 
similar structure that has yet been built. 

The construction of these vaults is sufficiently indicated by 
the word ‘‘ groined,” but for those who may not be familiar 
with the term it should be said that each vault rests on two 
arched ribs springing diagonally from corner to corner and 
intersecting at an annular keystone in the centre through 
the opening in which the chandelier is suspended. A sec- 
tion of the ribs is shown in Fig. 4. The molded side is of 
course underneath and on the seats or offsets F F the 
vaulting N N is supported, which is cylindrical in shape 
(except the Jongitudinal arch of the main vault, which is 
curved in the direction of its length as well—see Fig. 2), 
and its horizontal joints are shown by the lines at N N, 
Fig. r. The square part of the rib projects up through 
the vaulting as shown in the plan. 

Figure 2 is a longitudinal section on X X, Fig. 1. It 
gives an elevation of the wall K, and in connection with 
Fig. 3, which is a transverse section at Y Y, Fig. 1, shows 
the general arrangement of a system of wrought-iron ties 
designed to relieve the building of lateral thrust from the 
vaultsand arched walls. Referring to Fig. 3 it will be seen 
that the thrust of the central arch is resisted by that of two 
half arches concealed in the wall and tied together at their 
crowns by the rods A A. The thrust of the small side 
arches is taken by the rods B D, B D, whose downward 
pull is resisted by suitable plates atB B. By this arrange- 
ment it is calculated that all of the wall above D D would 
be carried safely on the columns at E E, even if the side 
walls below D D were removed. A similar arrangement 
is shown in dotted lines in Fig. 2 at M L, L M, though 
not so necessary here, as the building might be supposed 
to be strong enough in the direction of its length to 
safely resist the arch thrusts, and for this reason the 
rods to support the small arches are omitted. 

All these rods are intended to have such an initial ten- 
sion put on them that they shall never, even when at their 
highest temperature and under their greatest strain, cease 
to compress the masonry which they embrace, and which, 
it will be noticed, has no openings in the line of the rods. 
This will prevent the rods from undergoing any change of 
length (relative to the masonry), and it is claimed that 
the only effect of possible changes of temperatwie will be 
to alter their tension within certain safe limits. 

‘The external dimensions of the main ribs are 16x36 
inches, and the vaulting varies from about 14 inches thick 
at the spring to about 10 inches at the crown of the main 
vault, and from 12 to 8 inches in the smaller ones. The 
pockets at the corners were filled up for some distance 
with concrete, but all above that point depended for its 
stability on its own equilibrium, with what assistance it 
might receive from the enclosing walls. 


It is manifest tnat in a structure of this kind, whose 
tensile strength is very small and not to be counted on as 
affording any assistance, the location ef the material and 
of the lines of pressure must very closely coincide, since 
if the lines of pressure get outside of the ‘* middle third” 
of the thickness there will be trouble, and if outside of the 
thickness, ruin. 


The vaults had not been long left to their own support 
before they began to show disturbed equilibrium in the 
opening of joints in the ribs, which in the main vault 
showed a tendency to open the inner joints a little above 
the haunches, to correct which, and the crushing of the 
edges of some of. the outer joints observed some time 
later, a load was placed upon the crown of the vault with 
some success. 


Just what caused this disturbance it is exceedingly 
difficult to say. As shown above, the line of pressure in 
the main rib could not vary safely more than six inches 
from a central position, and in some parts of the vaulting 
less than an inch and a half, and variations in the density 
of the stone and in its thickness, as the back was left 
rough, might cause material variations from their calcu- 
lated position. The pressure lines would also be more or 
less disturbed by any settlement, compression, or shrink- 
age of the surrounding or supporting masonry. It is 
worth noting, however, that in these vaults, as in all sim- 
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ilar structures heretofore built, the ribs are of uniform 
section, with no transverse offsets or projections of any 
kind to prevent the vaulting from sliding longitudinally 
upon them, as gravity would naturally cause it to do, and 
this sliding tendency is resisted solely by the cement and 
the friction. If such sliding did take place, some of the 
vaulting would soon become wedged between the ribs and 
the enclosing walls, and the horizontal reactions thus pro- 
duced would tend to cause just such a deformation as has 
been described in the case of the main ribs. It will be 
noted, also, that the arches are pointed at the crown, and 
therefore, if not loaded at that point, are especially liable 
to this deformation. 

STATEMENTS OF THE ARCHITECTS IN RFGARD TO THE 

ASSEMBLY CHAMBER CFILING, 


To the Honorable the Speaker of the Assembly of the 
State of New York : 

‘The undersigned, in the interest of the State and of the 
architecture of the Capitol, which has received recogn'tion 
as an advancement in the art of building and in justice to 
their professional reputation, respectfully represent that 
the defects of the Assembly Chamber ceiling at the present 
time are mainly due to neglect of recommendations made 
in 1882, and often repeated since, and that the proper 
course to be pursued at this time is to restore it to a safe 
and permanent condition. We are distinctly of opinion 
that this should be done both on architectural and on eco- 
nomical grounds, and submit the following reasons for 
this opinion : 

The stability of this vaulted ceiling was carefully and 
scientifically examined by a commission appointed by 
Governor Cornell in 1882, in consequence of the fracture 
of a stone in one of the ribs of the main vault. Its con- 
clusions are given in the following extracts from its 
report : 


‘* Immediately upon the organization of the commiss‘on we pro- 
ceeded to get as correct an idea of the present condition of the Capi- 
tol as could be acquired from, first, an examination of the building ; 
and the explanations of Major J. W. Eaton, the local Superintend- 
ent, who has been in charge of the work almost from its commence- 
ment, and a careful study of such drawings as were in his possession ; 
second, from reports of sundry surveys and levels taken at various 
times by Mr. R. H. Bingham, City Surveyor; third, from the ex- 
planations of Mr. Leopold Eidlitz, who represented the architects in 
charge of the work. 

** As tothe result of these investigations,we find that the materials 
and workmanship ot the building in general are exceptionally good; 
and we discover no defects worthy of special consideration other 
than those appearing in the Assembly Chamber and the portions of 
the building immediately above and below it. We have consequently 
confined our subsequent labors to a very careful, and, we believe, 
thorough examination of these defects, to an analysis of their causes, 
and to a consideration of their bearing upon the ultimate stability of 
the structure. T'o this end we caused a new set of levels to be taken, 
trom which it appears that although no very unusual amount of 
settlement has occurred, the settlement has not been uniform.”' 

* * # * * ° * * 


** We have had the entire vaulting, with its supports and backing, 
measured, and their weights carefully computed, as a check to the 
accuracy of the quantities furnished to us by the architect, and we 
find that his calculations are substantially correct.’’ 

* * * * * * * * 

‘** We have critically examined the plans of Mr. Leopold Endlitz, 
architect, for the construction cf the Assembly Chamber and the 
work connected with it, and have given due consideration to his very 


tull and clear explanations of his computations and methods of con- 
struction. 

** We have constructed lines of pressure for the main arches and 
vaulting ribs, and have made such other computations as were neces- 
sary for analyzing the strains on the different parts and comparing 
the results with the devices arranged to resist the strains.”” 

* 


* it * * * * at 

_** If we could be sure that the unequal settlement of the founda- 
tions had permanently ceased, and that they were capabie of safely 
bearing an increased load, and that the present mixed construction 
of flying arches and iron rods would always hold the arch «pringers 
with absolute rigidity, we should recommend that the ceiling of the 
Assembly Chamber be recentered, that all broken or defective stones 
be replaced, and the main side vaults brought into stability by re- 
building or readjustment of loads.”’ 

** The cracks in the ‘ red corridor’ under the Assembly Chamber 
are no evidence of danger to the building. 

In our communication to the Governor of November 
17, 1882 (hereto annexed in full), we resolved the doubts 
of the Commission by showing clearly that the abutments 
were perfectly secure, and that no unequal settlement had 
taken place. Hence we said : 

‘*'We find in the report of the Commission no warrant for any fur- 
ther recommendation, except that the fractured stone still remaining 
in the main vaul be replaced; that the work be properly pointed, 
and that the equilibrium of a!) the vaults be reviewed, and, 1f necd 
be, corrected. Nor can we find in the report warrant for any other 
opinion than that when these slight repairs are made the vaulted 
ceiling of the Assembly Chamber will be a perfectly sound and per- 
manent structure.”” 

Since the above recommendation was made by us six 
years have passed. 

The theoretical proof presented by us that the abutments 
are secure has been confirmed by a recent examination, 
and the conviction expressed that the differences of level 
of the bases of the granite columns are due to irregularities 
in building and not to an unequal settlement, is now 
proven practically by a recent report of Mr. Bingham, 
which shows that the relation of the levels of the two col- 
ummns in question remains the same as it was in 1882. 

It will be seen that the statements of the Commission of 
1882 as to what it would recommend could it be satisfied 
as to the security of the abutments and foundations is 
substantially identical with our own recommendations of 
what should be done. This recommendation was not car- 
ried out and nothing has since that time been done in pur- 
suance of it. The present condition of the vaulting differs 
from its condition in 1882 only by the deterioration conse- 
quent upon this neglect. The neglect has occurred in 








spite of our urgent and repeated appeals to the Commis. ! 


sioners of the Capitol and the Superintendent of Public 
Buildings, who severally explained that they had no power 
in the premises. These appeals being without result, we 
finally addressed, May 25, 1887, the following letter to the 
Trustees of Public Buildings : 


To Hon. Davip B. Hitt, Hon. Epwarp F. Jongs, Hon, James W. 
Hustep, 7rusteesof Public Butldings, and Hon. CHARLES B, 
Anprews, Superintendent of Public Buildings. 


Gentlemen: 


During the past eight years various communications made by us to 
the present Commissioner of the Capitol and to his immediate prede- 
cessors, relating to the completion ot the Assembly Chamber vaults, 
to the tegulating of their equilibrium and to repairs injuries done 
by the long neglect in doing this necessary work, have not been 
acted upon. The reason these communications were not acted upon 
1s, we are assured by the Commissioner, that he has no power in the 
premises by reason of Chapter 295 of the I.aws of 1882, which with- 
drew the Assembly Chamber, together with other parts of the butld- 
ing (by that law declared to be completed), from the care and super- 
vision of the Capito! Commissioners and placed them tn the hands ot 
the Clerks of the Senate and Assembly and other State officets, and 
by reason of Chapter 349 of the Laws of 1883, which created the 
Trustees of Public Buildings, who are now entrusted with the care of 
the so-called completed portions of the Capitol. 

Being left without power or authority to carry eut the work which 
we deem absolutely necessary for the preservation of the Assembly 
Chamber, we desire, by this communication to your honorable budy, 
to exhaust the last possible resource left open to us whereby our 
recommendation in the premises may be officially recognized. 

We herewith repeat the request heretofore made of the Commis- 
sioner of the Capitol that you appoint one or more competent persons 
conversant with the theory of arches, who shall in connection with 
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usexam ne the vault of the Assemoly Cha:nber, wh 
upon its condition and recommend such repairs as ai 
perfect its construction : 

‘“The Assembly Chamber,”’ we say in our last repor 
missioner of the Capitol, ‘‘ should not be given up 
should its reputation be permitted to be assailed for wa 
ligent and authoritat:ve expression of opimion as fo It! 
tion, or for want of the necessary funds to complete tt 
and keep it in repair.” 

Our professional reputation should not be permitted 
nor should we be held responsible for the integrity of t 
our recommendation, to do necessary work for 1ts comple 
necessary repairs for its maintenance are not acted apo 

Submitting all this to your favorable consideratiot 
that you will take such action as the case deserves, we 

Yours very respectfully, Er1puitz, RicHARI 
Dated Albany, May 25, 1887. 


The Commission appointed by the Assembly 
present session, whose report of April 26, 1! 
before us, sums up the defects of the Assemb 
by the statement that 

‘© The ruin of the vaulted ceiling 1s due to the fact tt 
and method of construction and the loading of these arc! 
has been such as to give pressures which have resulted 
tegration of the structure.”’ 

This means that these vaults are either not 
rium or that they have been out of equilibriam | 
and that the injury done at that time has not be: 
or both, and this conforms to our own concl 
those of the Commission of 1862. 

‘The present Commission nevertheless recon 
demolition of the vaults and of vatjous othe 
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masonry, and the substitution of wood, metal and slate, 
in order ‘‘ not to throw lateral pressure on the outer wails, 
and so as to load the supporting walls below the Assem- 
bly Chamber as little as possible.” Inasmuch, however, 
as in fact the present ceiling throws no lateral pressure on 
the outer walls, as the supporting walls below the Assem- 
bly Chamber are not overloaded, and as the Commission 
itself reports that ‘‘the settlement of the foundations has 
been slight and not very irregular,” * thus showing that 
they are not overloaded, the extensive demolition proposed 
seems to be quite unnecessary. ‘The deterioration, the 
cause of which we have already explained, has advanced 
so far since 1882 that in place of the ‘‘ slight repairs ’’ we 
then recommended it may now be necessary to reconstruct 
the three central vaults; but we can see no reason, engi- 
neering, architectural or economical, why the vaulting 
should be replaced by ‘a ceiling of wood or of metal.” 
Tf it would be discreditable to the State that the vaulted 
ceiling should fail, through unscientific construction or 
through neglect, it would not be less discreditable to the 
State that it should be superseded for insufficient reasons. 
All of which is respectfully submitted. 
EIpDLitz, RICHARDSON & Co. 
May 3, 1888. 


Note.—This paper being confined to the question whether the 
vaulted ceiling of the Assembly Chamber s. ould be repaired or super- 
seded, only incidental mention is made in it of those findings aid 
recommendations of the Commission which do not relate directly to 
that question. It is not, however, to be interred that the architects 
assent to these 





BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 
No. XXXIV. 
(Continued from page 330.! 
ERECTION OF POUGHKEEPSIE BRIDGE,.—NO. 4.4 
TRAVELERS. 

FIGURE 21 is a transverse, and 22 a4 longitudinal view of 
the traveler designed to erect the 525-foot spans. Itis 
nearly 70 feet long by 100 feet high, and 60 feet wide on 
top. The posts and transverse bracing are of timber, and 
the longitudinal tie-rods of iron. It is carried by 16 
double-flanged wheels on four rails. There are two 
working platforms at convenient heights for making con- 
nections in top and inter mediate planes of lateral bracing. 
On top, over the centres of the chord lines, are longitudi- 
nal girders, to which hoisting tackle may be attached at 
any convenient point. 

The traveler clears the completed permanent structure, 
and is thus able to run back and forth over it in either di- 
rection at any time. 

This is one of the largest and tallest travelers ever used 
and its erection on top of the 130-foot false work was a 
somewhat difficult feat. The timbers having been duly 
framed, one bent (as seen in Fig. 21), 1oofeet high, was 
put together in a horizontal position on the tops of the 
caps of the false work. Hoisting ropes and back guys 
were then attached to the top and at two intermediate 
points part way down on each side. ‘lhe heel was placed 
square, abutting against foot blocks and lashed securely. 
The upper end of the bent was then blocked up a few 
feet. and Mr. Robert Baird directed the pull on the 
hoisting ropes with tackles to the drums of the hoist- 
ing-engine. The strain was so carefully and evenly ap- 
plied that the timber frame slowly revolved into a vertical 
position without crippling or seriously buckling. It was 
rigidly guyed and the other bents readily hoisted by tackles 
led from the top of the first one. This traveler is equipped 
with ten sets of tackle having 16° double and triple blocks 
and 1% rope, and is capable of hoisting simultaneously 
two of the heaviest chord pieces, having a total weight of 
68,000 pounds. To move it lines are simply led from it 
to the drum of the stationary hoisting-engine, no pur- 
chase being required. 

Figs. 17, 18, 1g and 20 show the overhanging derrick 
by which the cantilever arms are erected. It is essentially 
an uneven paneled Whipple truss, with iron rods for diay- 
onal ties and the other members of timber. It is 20 feet 
deepand nearly 120 feet long, moving on four rails, each of 
which supports six wheels in three groups. The overhang 
is about S0 feet, sufficient to reach over two panels of the 
cantilever arm. It has transverse girders at each of the 
three panel points of top chord, from which are hung 
snatch-blocks to lead the hoist-lines as required. Swing- 
ing platforms, not shown in figure, are hung by hook- 
bolts from lower chord of overhang, and from there the 
connections of permanent structure are conveniently 
made. 


*Norat all irregular would have been a more fitting term in the 
light of recent surveys. 

+No. 1 of these articles, containing the General Description and an 
account of submerged work, appeared tn our issue of March 3; No. 
2, Masonry, issue of May 5; No. 3, False Work, issue of May ra. 
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The following end of the traveler is rigidly constructed 
with double vertical posts six feet apart transversely, with 
diagonal ties between. There are in the floor system, 
besides the lower chords, four lines of double longitudinal 
stringers, together with transverse beams, floor joists, and 
heavy planking, all thoroughly bolted together. At the 
point of beginning of overhang extra heavy transverse 
beams are put in top and bottom and stiffly knee-braced 
in horizontal plane. Fixed between these beams, 20 feet 
apart, are two derricks with 27-foot booms with a swing 
of 270 degrees each. The forward roller wheels, in 
groups of three, are nearly under the derrick foot-blocks, 
and afford direct bearing for transmission of their loads 
to the supporting truss. Adjacent to the two forward sets 
of roller wheels, jack-screws and clamps are fixed to the 
transverse beams, the former to remove the bearing at 
will from the wheels, and the latter to grip the truss be- 
neath and thus securely anchor the traveler for the duty 
of hoisting heavy members at its outer extremity. 

The rear part of this traveler is floored and partly 
housed in. It carries a 6-spool hoisting-engine, with 
boiler, pump, and necessary tools and equipment, while 
ten or twelve sets of tackle, besides hand lines, single 
blocks, etc., are required on the overhang. ‘The traveler 
is moved by fixing a line to the most advanced part of the 
finished work. and winding up to it, without additional 
purchase on the spool of the hoisting-engine. 


(To Re CONTINUED.) 
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THE BROOKLYN BRIDGE TERMINAL 
QUESTION. 


| ‘THE following report, which we take from the Brooklyn 
Eagle, of the remarks of Mr. T. C. Clarke, M. Am. Soc. 
(”. E., and the expert member of Committee on Terminal 
Facilities of the Trustees of the Brooklyn Bridge, and the 
action thereon, is of interest to our readers. <A motion to 
reopen the matter was under consideration : 


Trustee Clarke asked the privilege of making a personal 
explanation. He said his action had been assailed and he 
desired to defend himself. He also opposed reconsidering 
the vote. ‘‘ If we go on and continue this examination 
what will we have to do next ?”’ he queried. If the trustees 
had done what Wellington accused them of having done, 
Mr. Clarke said, they would have been fools. Without 
taking into account the great amount of land required by 
Wellington’s plan it would not have been wise to adopt it, 
he said. 

As the proposed system had been misunderstood by many, 
Mr. Clarke thought it best to explain it. “No defense had 
hitherto been made, but he proposed to undertake it. In 
order to be placed on record correctly he had prepared a 
statement. This he proceeded to read. It was as follows: 

The board is asked to reconsider its action at its last mecting by 
which it adopted several terminal plans. If this can be shown to be 
for the public good | shall vote forit. At present I can see no reason 
for sucscicniog the wisdom of the course adopted on the 17th of 

pril. 

lt has been publicly stated that the estimates of the Chief Envi- 
neer were falsifications of fact and were intended to deceive the 
Board by exaggerating the cost of a certain patented plan in order 
to prevent its adoption, the inference being that if this gross charge 
were true we should hasten to reconsider our action and adopt that 
rejected plan as the best that could be devised. Moreover, in order 
to strengthen this position, [, as an expert member of the !ate Termi- 
i nal Committee, am misrepresented as saying that I amin favor of this 
' patented circulating 18-car plan with its manifest absurdities and 


dangers. I deny this. I look upon it with the utmost distrust. What 
1 did say and do now report is that I amin favor of a circulating 
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system which will do away with locomotives. So far I agree with th- 
late Board of Experts. What that circulating systemis I ili exp!ain 
later. 


The statement then goes on to say: 


The rejected patent system is most dangervuus for the reasons given 
by our Chiet Engineer in his letter of April 10. Can anything be 
more dangerous than to have a train of eighteen cars full of pay 
sepgers running down a grade of 175 feet per mile with another 
similar train standing only 352 feet in front of it? Shonitd the gnp 
fail to let go or the brakes tail to work, the heavy eightec 2-car trains 
standing on the main track could not be got out or the ‘vav in time 
to prevent a disaster too s hocking to contemplate. Th’'s Board, | 
am proud to say, has always placed safety in working as t1¢ first. the 


_ last, the only consideration, and the results so far have justified the 


wisdom of thisa.tion. 1 for one do not intend to leave the path of 
safety. 

About a year ago when it became evident that means should be 
taken to increase the traffic facilities a plan was presented to you by 
an engineer of the highest standing, Mr. C. E. Emery. Mr. &mery 
proposed to lay two distinct sets of rails all over the bridge, which at 
the end stations should diverge into two parallel tracks witb piar- 
forms vetween. So far this plan was entirely safe, but he also pro- 
posed to take trains out in face of. and crossing incoming trains. 
‘Vhis was undeniably dangerous, and, therefore. his plan was not 
adopted. Mr. Emery, however, isa gentleman, and did ot think it 
necessary to accuse the Chief Engineer and this Board of ignorance. 
mncompetency and fraud because they did not adupt his plans. 


The statement summarizes the advantages of the plan 
adopted as follows: 


The plan adopted by you at the last meeting 1s like Ersery's as to 
bringing inthe trains. Totake them to the outbound tack it coo- 
tinues the long-used and safe practice of tail switching. [t 1s ab- 
solutely safe. No ‘u'l trains cross each other, and if an incoming 
train runs away there is always an empty track for it run upon. 

hat future improvements can be made inthis? Not to make tt 
safer, for this cannot be done. But instead of switching the trains 
by locomotives, which are very expensive and noisy, 1t is possible to 
bring the trains around curves in the rear of the platforms. This 
can be done by auxiliary cables. By this double system a capacity 
xreater than that claimed for the rejected patent sysiem can be 
attained. 

You will ask why was not this system (the auxiliary cable) recom- 
mended for adoption by the Terminal Committee? It is the circu- 
lating system that we approve of. It is absolutcly safe. It gives 
the greatest possible number of cars per hour and it does away with 
locumotives. 

‘The answer is its enoimous cost, chiefly owing to the great amount 
of new land required. Here you have a complete answer to the 
attacks upon us of exaggeration and falsification. Why should w- 
wish to exaggerate the cost of a system that we would like to adopt? 
‘The charge 1s as absurd as 1t is scandalous. We said in the report 
of April 17: ** In this age of inventions there is no knowing what the 
next seven years will produce.” 

What we had tn mind was that the same ingenuity which has en- 
abled trains of five cars to go around curves of ninety feet radtus on 
elevated roads. instead of 240 feet radius—the least previously known 
—may be trusted in the future to devise methods of modifying our 
cars, their track and wheels, and possibly the curved ratls, so as to 
enable them to run around curves of much less than ninety feet 
radius. If this can be done the way to future enlargement is clear. 

Take out the rear switching-track and connect the platform tracks 
by curves of as small radius as possible, which will require compara- 
tively little more lands aod station space than we now have. Until 
this is done we will use the plan adopted at last meeting. 


At the conclusion of the reading of Mr. Clarke’s state- 
ment Mr. Higgins again took the floor, an1 while he did 
not agree with Trustee Bush that Wellington had forfeited 
all claims to consideration, he admitted that ‘* Weilington 
has assailed the honor of every member of the board in 
sending us the communication that has heen received.” 
He asked, however, if Wellington was not a reputable 
man, and Mr. Bush retorted that he was not in the habit 
of attacking such people. The latter did not propose to 
stultify himself by acknowledging that Wellington's 
charges had anything to stand on. 

By a yea-and-nay vote Mr. Bush's motion to lay the 
matter on the table was carried, Mr. Higgins voting 
against it and his dozen associates indorsing Mr. Bush. 


A DEVICE FOR EVADING A WATER-METER. 

IN December, 1882, the Newark Aqueduct Board placed 
ameter in the corset manufacturing shop of Heilner & 
Straus, Newark, N. J. On January 26, 1883, when the 
February bills were made out, the meter showed that 31,500 
feet had already been used. ‘The next quarterly reading 
of meter showed only about 14,000 feet for a full three 
months’ use, the diminished rate being explained as due to 
the use of an additional supply from a driven well from 
which they were pumping. This seemed plausible, and no 
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suspicions were entertained until recently a discharged 
employee of the corset company revenged himself by in- 
forming the Aqueduct Board that the company were draw- 
ing water from the street main through a secret pipe. An 
investigation showed thé arrangement represented in the 
diagram. : 

D C isthe legitimate branch from the main, passing 
through the meter and supplying boiler, etc. 

A B is a concealed pipe, one inch in diameter, that is 
hidden under the floor, and connects with the suction-pipe 
of arotary pump by means of a tee some distance below 
its entrance into the well, A. E and E are stop-cocks in 
the branches. 
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The well-hole at A is only two inches in diameter and 
twenty-eight feet deep, and is found to yield little or no 
water. 

The pump, apparently drawing from the well, is really fed 
by branch A B, and delivers to a roof-tank which supplies 
all the closets, basins and other domestic requirements of 
the building. 

Estimates are being made of the probable amvunt ot 
water abstracted, and the value, which may amount to 
$1,000 or more, will be collected by the Aqueduct Board. 

For the sketch from which the diagram is copied and 
the facts here recited our representative was indebted to 
Mr. George RK. Gray, Superintendent of the Aqueduct 
Board. 


AMERICAN SOCIETY OF CIVIL ENGINEERS. 


A REGULAR meeting was held Wednesday evening, May 
16. Vice-President J.J. R. Croes presided, and a large 
attendance of members and guests was present. The loss 
by death was announced of Henry F. Walling, Mem. Am. 
Soc. C. E., and the appointment of a committee was 
authorized to prepare a memoir. 

The paper of the evening on ‘‘ High Walls or Dams to 
Kesist the Pressure of Water,’”* by James B. Francis, Past 
F’resident Am. Soc. C. E., was read by the author and dis- 
cussed by Messrs. W. W. Maclay, F. Collingwood, J. P. 
-Frizell, General G. S. Greene, A. Fteley, Theodore 
Cooper. C. E. Emery, B. S. Church, and Mr. Wegeman. 
Further discussion of the paper is promised at the next 
meeting and at the annual convention. 

He commenced by deducing from some experiments by 
Gen. Gillmore on the crushing strength of stone, in which 
that strength per square inch increased with the cross 
section of tle specimen, the conclusion that the resistance 
of the material to crushing was not uniform, but increased 
with the distance from the perimeter, and illustrated the 
principle by reference tothe supposed condition of rocks at 
great depths, and to observations on the behavior of the 
clay through which the Chicago water tunnels were con- 
structed. 

He then investigated the conditions of stability of a 
dam of right angled triangular section under three different 
conditions— first, when the resultant of water-pressure and 
weight of dam passes through the down-stream toe ; 
second, when the resultant passes through the down-stream 
boundary of the middle third of the base, and in the third 
case the resultant passed throughthe same point ; but the 
assumption was made of a lifting pressure, due to 
water-filled seams in the underlying rock, uniformly 
diminishing from full head at the up-stream toe to nothing 
at the down-stream one. 

The height of the dam being equal to the depth of water 
and taken as 1, the width of base for specific gravities of 
materials of 244 and 2%, respectively, are found to be as 
follows: in the first case 0.4714 and 0.4472; in the second 
0.6666 and 0.6325, and in the third 0.8944 and 0.8165. 

In the first case the factor of safety was o and in the 
second and third cases it was said to be 2, which seemed 
to be considered sufficient. Owing tothe irregularity of the 
horizontal joints it was concluded that in a dam propor- 
tioned to be safe against overturning there was no danger 
of failure by sliding. 

In regard to failure by crushing, it was concluded that 
in accordance with the principle deduced at the opening of 
the paper the maximum pressure would not be outside of 
the middle third of the base and would probably not ex- 
ceed the average pressure by 30 per cent., and that there- 
fore no danger from that cause was to be apprehended. 

Then followed a record of some experiments made to 
determine whether the upward pressure from water-filled 
seams in the underlying rock would extend beyond the 
parts of the masonry immediately in contact with the seams, 
the conclusion being that an upward pressure may be 
transmitted thgough the mortar to the entire base. 


BOSTON SOCIETY OF CIVIL ENGINEERS. 
CONSTRUCTION AND VENTILATION OF SMALL PIPE-SEWERS. 


REGULAR meeting of the Boston Society of Civil Engi- 
neers was held May 16, President Desmond Fitz Gerald in 
the chair. 

Mr. William E. McClintock, City Engineer of Chelsea, 
read a paper entitled ‘*‘ Construction and Ventilation of 
Small Pipe-Sewers.” 

* As the rules of the society do n icati 
in full in advance of their pablication tthe Sea ae 9 Mr. 
Francis’ paper was too concise to be materially excised or condensed 
without mutilation, we give nothing more than an outline at present, 


posing, as soon as we are at liberty to do so, to give it in full, with 
the discussion thereon. 


Mr. F. P. Stearns, Chief Engineer of the State Board 
of Health, read a paper and discussion on the same sub- 
ject. 

Written discussions on the subject by Messrs. F. Floyd 


‘Weld, City Engineer, Waterbury, Conn.; G. T. Nelles, 


City Engineer, Leavenworth, Kan.; George A. Kimble, 
Somerville, Mass.; William P. Pierce, Borough Engi- 
neer, Stamford, Conn.; A. R. Sweet, Engineer and Super- 
intendent of Sewers, Pawtucket, R. I. 

A general discussion followed among the members, by 
Messrs. E. C. Clark, F. P. Stearns, Henry Manley, D. 
Fitz Gerald, H. H. Carter, S. Smith, O. F. Clapp. Fifty- 
nine members and seventeen visitors present. 


ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met May 2, 1888, President Holman in the 
chair. William H. Bryan, Secretary, thirty-four members 
and three visitors present. Prof. A. E. Phillips was 
elected a member. 

Prof. Nipher, chairman of the committee to which was 
referred the communications on national public works, 
asked the members to present any information they might 
have on the subject. 

Prof. Johnson, librarian, reported the completion of an 
index of the club’s books and pamphlets. 

Mr. Wheeler read the action of the Engineers’ Club of 
Kansas City on the subject of improvements in highway 
bridges. The St. Louis Club was asked to co-operate in 
securing needful legislation. The matter was referred to 
a committee consisting of H. A. Wheeler, C. H. Sharman 
and M. G. Schinke. 

J. A. Ockerson resigned the office of vice-president on 
account of continued absence from the city. Col. E. D. 
Meicr and J. A. Seddon were nominated to fill the 
vacancy, the latter withdrawing his name; the election is 
to be by letter ballot, to be reported at next meeting. 

Col. E. D. Meier then read a paper on ‘* The Prall 
System of Distributing Heat and Power from Central 
Stations.” He called attention to the low efficiency of 
methods heretofore employed, and gave a detailed descrip- 
tion of the Prall system, which he believed offered a solu- 
tion of many of the difficult problems involved. Water 
was heated to a high temperature and then pumped 
through the pipe system at greatly increased pressure. 
At certain points it was converted into steam or water at 
lower pressures for heating, power, cooking or other uses. 

The subject proved of very general interest, and was 
discussed by Messrs. Wheeler, Nipher, Blaisdell, Wood- 
ward, Jones, Seddon, Gale and White. The practical 
trial of the system at Boston* during the past winter had 
resulted favorably, and extensions were now being 
planned. 

Mr. White’s paper was made the special order for the 
next meeting, May 16. 


ENGINEERS’ CLUB OF KANSAS CITY. 


A REGULAR meeting was held May 7, 1888. The fol- 
lowing were declared elected as members: Daniel Bon- 
tecon, O. B. Gunn, E. J. Farnsworth, Alexander Potter, 
M. N. Wells, William B. Upton. As associate members: 
H. F. Hill, F. C. Florance. 

The Secretary read two communications from Mr. B. 
W. DeCourcy, of Independence, Kan., describing some 
piers and abutments recently erected in Montgomery Co., 
Kan., which had failed or were considered unsafe, also a 
bowstring girder in the same condition, stating that the 
county had lost considerable money in neglecting to 
procure professional advice. The Secretary presented for 
Mr. DeCourcy two photographs of the work with speci- 
mens of the stone. The Secretary madea few remarks on 
the above masonry which he had been called upon to in- 
spect, and presented results of tests of the stone made by 
Prof. J. B. Johnson of St. Louis. 

Mr. Donnelly being unable to present his paper on 
‘*Kansas City Pavements,” Mr. Mason gave a brief 
description of those in use here, and especially of the 
Trinidad asphalt pavings, a specimen of which from one 
of the Omaha streets he presented to the club. Mr. 
Mason believed that asphalt would eventually be the prin- 
cipal paving material used here on account of its durability, 
the ease with which it could be kept drained, and as it is 
found to be serviceable on grades as steep as eight per 
cent. 





Correspondence. 


THE NEED OF GOOD INSPECTORS OF 
MASONRY. 


16 LAFAYETTE AVENUE, 
BROOKLYN, N. Y., May 15, 1888. 


Sir: The bad work in the masonry lining of the Croton 
Aqueduct conduit, which is the subject of the report of 
Messrs. Church and Rice, published in the last number of 
THE ENGINEERING AND BUILDING RECORD, recalls an 
experience of mine some 20 years ago that illustrates the 
absolute need in all such contract work of inspectors—and 
of good inspectors—men who know good work from bad, 
and who cannot be hoodwinked or bought up by the con- 
tractors. In the case of the aqueduct it may be possible 


* A description of the ‘‘ Plant of the Boston Heating Company ” 
was commenced in our issue of April 28. 


by sounding to detect the bad work and have it alk taken 
out and properly reconstructed, though there is always 
some uncertainty whether more or less of it may not have 
been undiscovered ; but in larger masses of masonry it is 
quite impossible, if there has been no competent inspector, 
to know what, may be the condition of the interior of the 
work after its completion. 

At the time alluded to I had charge as engineer of the 
masonry of various kinds—arched bridges, culverts, bridge 
piers, etc., which were being substituted for trestle work 
Over some 200 miles of road in operation in Western Penn- 
sylvania and Ohio, as well as new brick round-houses and 
considerable other work. [ had no assistant, and the 
management was altogether too parsimonious to allow 
anything so superfluous, in their estimation, as inspectors 
constantly on the work, I was unable to be present on 
any one piece of work more than two or three hours in a 
week. ; 

For the piers and abutments of a three-span Howe 
truss, thec ntractors had purchased the stone of some old 
canal locks. Those that I allowed them to use were of 
very good material, as some 30 or 40 years of exposure in 
the locks had demonstrated, and the beds and joints were 
all exceedingly well dressed—much better than the general 
run of railroad masonry in that region, admitting of much 
closer mortar joints. Unfortunately for one of the piers, 
the dressed stone as delivered would not, with a certain 
number of courses and with proper beds of mortar, quite 
reach up to the bridge seat, lacking perhaps three or four 
inches. The foreman did not want the trouble or expense 
of cutting one or two new courses, and so made up the 
needed height by putting in heavy beds of mortar and 
driving with a free hand éarre/ staves into the joints to 
keep the stone up. The joints were all carefully pointed 
to hide the staves ; but on one of my weekly visits, the 
joints striking me as being pretty heavy, a little scraping 
and examining revealed the end of one of the staves, and 
the trick was fortunately discovered. Of course, the whole 
pier had to come down ; but with the little time I had to 
devote to each piece of work, and the joints that were 
allowable in the class of masonry called for by the con- 
tract, it would not have been surprising if this flagrant 
attempt at deception had succeeded, the piers had been 
accepted and paid for, and the weight of the trusses and 
trains transferred to them. J. FosTeR FiaGs. 





———w 


REPORT OF EXPERIMENTS ON BUILDING 
MATERIALS AT WATERTOWN ARSENAL, 


CoLUMBUs, O., May 14, 1888. 
Sir: Please inform me how or where I can obtain a copy 
of the report of ‘‘ Experiments on Building Materials,” 
made at the Watertown Arsenal and referred to in an arti- 
cle on ‘* Strength of Cement Mortars,” in THE ENGINEER- 
ING AND BUILDING RECORD of May 5, 1888, and oblige, 
Yours respectfully, F. W. Fay. 


[We presume it is a public document and can be ob- 
tained through your Congressman ; if not, we suggest you 
address the U. S. A. officer in charge of the arsenal.—ED. | 


Novelties. 

Under this heading we propose to describe and illustrate appliances 
of probable interest to our several classes of readers. The 
selection will be made without reference to the wishes of 
agents or patentees, veing governed solely by considera- 
tions of novelty, ingenuity, and probable interest to readers, and 
especially the fact that they have not been elsewhere described. 
Asarule we shall make no comments, and i? is to b¢ distinctly 
understood that a notice does not imply approval. No charge 
will be made for these notices, and an cher of pay for their inser- 
tion will insure their omission. We shall be glad to have our at- 
tention called to novelties suitable for this sectioa. 


AN ELECTRIC RESERVOIR GAUGE, 


AT Bridgeton, N. J., the necessities of the high service 
require the water in the reservoir to be kept as near the 
top of the bank as possible, which, as the pumping station 
is half a mile away, requires much care tc avoid an over- 
flow such as recently occurred with considerable damage 
to the bank. 

Superintendent Timothy Woodruff has, with the assist- 
ance of Mr. Samuel Mayers, an electrican, devised and 
erected, at an expense of $75, an electric water-guage 
which indicates at the pumping station by sight and sound 
the water-level for every six inches of the upper four feet 
of its range, which is expected to obviate all further 
danger. 


_ A FLOATING BRICK-KILN. 


J. C. ANDERSON, of Highland Park, Ill., has patented 
a scow arranged to receive brick from the brick machine, 
and provided with a kiln in which the bricks are burned 
ae being transported to market without further hand- 
ing. 
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DOMESTIC ENGINEERING, ETC., IN THE CEN- 
TRAL TRUST COMPANY’S BUILDING, 
NEW YORK CITY. 

No. III. 

(Continued froin paye 429.)* 

PLUMBING. 


THE office wash-stands are uniform throughout the 
building, as shown in Fig. 8, where the wall panel, sides, 
and safes are of Italian marble and the pipes, fixtures, and 
legs of polished brass. ‘The table is in one heavy slab, 
with molded edges, and has a large oval porcelain bowl. 
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Just above the valve of the supply-pipe is a cylindrical 
vertical air-chamber (shown undernesth, at the right in 
illustration). A strainer-plate underneath the waste-trap 
drains any leakage into the drip-pipe under the safe. 

Figure g is a sketch of one of two toilet-rooms on the 
sixth floor, its adjacent companion being entirely similar, 
but larger, with two closets, etc. 


Wash Dasyvx a 
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Central Trusk Burlaina: Wy: 


The ceiling and side wall, a small portion of which is 
shown at the extreme left, are finished in plain white kal- 
somining ; the remaining walls and partitions are of Italian 
marble, with molded cap of the same. No wood-work 
appears except the oak door and casing (the former 
a half-length screen, removed in sketch to show interior of 
closet), and the cherry closet seat and back. The com- 





*In article No. II. of this series the valves L referred to are next 
the barrel A, and the lowest valves on the pipes F F,etc. Io the text 
the letters K and Lare accidentally transposed ; to correct it read 
K wherever Lis printed, and vice versa. 
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modious wash-stand at the right hasa large oval por- 
celain basin, supplied with cold water; its table and 
facing are marble, and the floor beneath it, as well as that 
in the closet, are of marble. An inclined marble safe is 
beneath the urinal, and the remainder of the floor, as 
shown, is of small white ceramic tiles, neatly edged with 
a narrow brown border of the same material. ‘The closet 
cistern is enclosed with marble panels and carried at one 
end in the wall and at the other by suspension rods from 
the ceiling. 

The pipes and al) the fixtures are of polished brass. 

The appointments of the kitchen in the janitor’s apart- 
ments are unusually handsome and complete, as shown by 
the accompanying sketches. 

The kitchen is spacious and lighted by two windows and 
as many handsome electroliers. 

A high wainscot of Italian marble surrounds the room 
and is surmounted bya molded cap. The walls and ceil- 
ing are kalsomined and the window and door trimmings of 
grained ash. The floor is of dark red tiles, except under 
the sinks, where marble safes are placed. 
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The pipes are polished brass, arranged as shown in 
diagram (Fig. 5, page 329). : 

The range-boiler (Fig. 6) is made of burnished copper 
and set horizontally in the extended sides of the range un- 
derneath the hood. A galvanized-iron slop-sink is set in 
a recess beside the chimney, and underneath it is a brass 
cap closing handhole by which access is had to the waste- 
pipe trap. Fig. 7 shows the butler’s tinned copper sink 
and the three porcelain wash-tubs, with ash tables. 


THE Philadelphia Master Plumbers’ Association on 
Thursday, May 10, elected the following delegation to 
represent them in the National Association meeting : 

Wiliam M. Wright, William Harkness, Jr., John J. 
Weaver, Enoch Remick, Albert M. Hicks, William H. 
Doyle, William McCoach, George Uber, John E. Eyanson. 
F. P. Brown, A. J. Bond, and as alternate, Wm. S. Clark. 
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PLANT OF THE BOSTON HEATING COMPANY. 
No. IV. 


(Continued from page 341.) 


HOUSE-CONNECTION COUPLINGS, 


BEFORE passing to the house-connections between the 
main and the buildings, allow me to call your attention to 
the special screw-thread which we have used in making 
the joints in the street with the twofold object of securing 
extra strength and greater tightness. 

Ordinarily, a screw-thread, as is well known, reduces the 
strength of the pipe or rod on which it is cut about thirty 
percent. In Fig. g the special thread used in our plant 
is exemplified. The coupling joining the ends of the pipes 
B and C is made considerably longer than is customary in 
ordinary pipe fittings. For a little ways the end of the 
coupling is bored out so as to bea fairly accurate fit on the 
end of the pipe. This greatly improves the joint, as the 
overlapping end of the coupling tends to strengthen and 
support the pipe that is introduced into it. 

The special peculiarity of the thread to which I wish to 
call your attention, however, is that portion between the 
points 4é'andcc'. It will be seen that the top ot the thread 
is in a straight line with the outside of the pipe, while the 
bottom of the thread between the points 4 4’ and cc’ is in- 
clined to the axis of the pipe at a considerable angle, so as to 
cause it to run out or vanish at 4’ orc’. By this means the 
weakening of the pipe caused by the cutting of the thread 
is spread out and diffused over a considerable length ; and, 
by proportioning this vanishing of the thread in a proper 
manner, experiment has shown that it has been possible 
to preserve 97 per cent. of the full strength of the pipe. 
In addition, this vanishing of the thread produces a long 
and very tapering cone which may be forced intu the 
coupling by means of the pipe-tongs in such a way as to 
actually bed the metal of the pipe into that of the surround- 
ing coupling and make a joint which is absolutely tight. 
This same result is attained in a less degree with the or- 
dinary pipe thread ; but, inasmuch as the cone produced 
by our special thread is a very much smaller angle than 
that used by standard pipe-fittings, the pressure of the 
tongs in making up the joint causes it to bed more firmly 
into the metal of the coupling. The rolling mill supplies 
pipe in lengths of about twenty feet, so that the necessity 
of securing a perfectly tight connection between each 
length is very apparent. With this form of thread our 
experience has demonstrated that, even under 1,500 pounds, 
it is perfectly possible to secure absolutely tight joints. 
In testing the sections we have never found a leak when 
the joints were properly made up. 

Each coupling also forms an opportunity for a house 
connection. On either side of the coupling a boss is cast. 
For the house supply inch pipe is used, and for the re- 
turn 2-inch pipe, which extends from the main to the side- 
walk on either side of the street, passing through a box 
made of creosoted yellow pine. At the sidewalk a service- 
box, Fig. 11, is situated. The supply pipe may be seen 
at c’, while the return pipe is indicated at ad’. These 
pipes, A and B, enter the box and there terminate ina 
three-way tee provided with asbestos cocks, by means of 
which the supply from either branch of the tee can be at 
pleasure controlled. By means of this three-way tee and 
its asbestos cocks, each service-box is enabled to supply 
three houses. From the service-box to the inside of the 
house wall—usually a distance of not more than eight feet— 
copper pipe is employed in preference to iron pipe. The 
advantage of copper pipe in this location is very obvious 
when it is considered that, owing to the ductility of this 
metal, the pipe can be bent in any desired shape without 
the necessity of special fittings involving the construction 
and maintenance of a large number of joints. 

The size which we most frequently use is '%-inch, 
which is amply sufficient to supply ordinary buildings. 


In the case of farge stores or warehouses X% or ¥ inch is 
employed. While, where it is desired to supply power to 
an engine of 25 or more horse-power, 5 or %-inch pipe 
is employed. A I-inch pipe would be ample to supply so 
large a building as the Post Office. All of this copper 
pipe is tested to over 6,000 pounds. 


(To BE CONTINUED.) 


A MOVEMENT for the establishment of a Builders’ Ex- 
change in Wilmington, Del., has been on foot. for some 
time, and on May 2 a delegation of the Philadelphia Ex- 
change, on invitation, visited that city and held a con- 
ference with a number of the builders of that city, and 
the result indicates there will shortly be an Exchange 
established there similar to the one now in operation in 
Philadelphia. 
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CAUSE OF WATER-BACK EXPLOSIONS. 


New York, May 14, 1888. 


Sir: In your issue of May 12 I notice an article in refer- 
ence to boiler explosions, cause of same, and how to guard 
against them, etc., quoted from the Locomotive. Whoever 
wrote the article can learn a little more on the subject, as 
I will take the liberty of pointing out a great error which 
might in future cause as sad a catastrophe as the one in 
question. 

He suggests on entering a cold kitchen to open hot- 
water faucet; if water runs through same all is right. 
This is a mistake, as you will readily see, as vou are under 
those circumstances liable to an explosion if even water runs 
through hot faucet. I have met several similar instances 
during my experience where explosions would have taken 
place were the connections of wrought-iron pipe, as in the 
foregoing instance. Fortunately, for many persons, the 
connections generally will not resist pressure to the extent 
of the one alluded to. Asa general rule in this city the 
connecting pipes with water-back are lead, soldered to 
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brass couplings on water-back, often not the heaviest lead 
either, which also is fortunate on many occasions. Now, 
to get to my point, water may run through hot-water 
faucet, and the connections between range and boiler may 
be frozen ; when such is the case you will have an explo- 
sion shortly after fire is lighted if the lead pipes referred 
to don’t melt or burst, as all communication for expansion 
is cut off. 

I have thought over this matter many times, and must 
say it is fortunate there are not more accidents than we 
have. You will see, in order to avoid same, that it is 
necessary to advise through your valuable paper. that it is 
necessary for all owners or proprietors at houses where 
they have ranges with water-backs or pipes in them to see 
that their piping, etc., is kept warm, should it be neces- 
sary to keep fire up all night todo so. The proper thing 
to do is to have their kitchens and cellars underneath same 
protected so as pipes will not freeze. Asa rule I find that 
where such accidents occur are cheap houses or careless- 
ness on part of the occupant or owner in some instances. 

Very respectfully, JOHN RENEHAN. 
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TWENTY YEARS’ EXPERIENCE IN STEEL- 
MAKING. 
ENGINEERS’ SOCIETY OF WESTERN PENNSYLVANTA, 


‘THE Engineers’ Society of Western Pennsylvania held 
their regular monthly meeting May 15. Mr. George W. 
Kettridge was elected to membership. The paper of the 
evening was read by Mr. Koch, the present Superintendent 
of the Spang Steel and Iron Co., of Pittsburg. Thesubject 
was '' Twenty Years’ Experience in Steel Making.” The 
paper was a record of actual experience. He was for a 
number of years connected with the steel works at 
l.andore in South Wales. He first narrated the difficulties 
encountered in the making of open-hearth steel, such as 
the proper bottom of furnace, the proper material for the 
lining, the proper style of furnace, the repairs necessary, 
etc. He stated that whereas it was now possible to obtain 
§00 to 600 heats from a furnace without repairs, in the 
‘‘good old days”’ they were satistied if six could be ob- 
tained without the need of repairs to the furnace. Then 
there was the difficulty in obtaining proper materials ; 
that, whereas in the one case of ferro-manganese, it was 
now possible to obtain an 80 per cent. metal, then they 
were satisfied with 22 per cent. ‘That after many experi- 
ments their first success with the open-hearth process was 
when they made their mixture two-third pig and one-third 
scrap and then ‘' finishing ’’ with ore. 

He then went on to describe their first great success in 
the changing of iron rails into steel, the mixture consist- 
ing of three tons of pig iron (hematite) and 4% tons of 
iron rails. The rails analyzed .20 to .25 per cent. carbon, 
sulphur about .16 per cent., phosphorus up to .25 per cent., 
und manganese .125 per cent. ‘hese rails were made as 
heavy as go pounds per yard and to the ordinary lengths 
of 30 feet. 

Mr. Koch then went on to describe the other articles 
manufactured at the works at ].andore, such as axles, ties, 
weldless rings, gun-barrels, forgings, shapes for vessels, 
boiler and ship plates of all descriptions. He gave the 
average analysis of each of the several articles, mentioning 
in particular that in the matter of axles the English speci- 
fications called for a much higher steel (in carbon) than 
the American, while in tires the reverse was the case. He 
also went very fully into the tests required for forgings, 
shapes and plates. He said that the most interesting part 
of his whole experience to him had been in the manufac- 
ture of plates, and he described the different modes of 
producing—that is, either from the hammered slab, by 
cogging or by rolling direct from the ingot. He stated the 
first two methods were more generally employed in Eng- 
land, while the latter was the one most in use in this 
country. From his own experience in all three he believed 
the American method the best adapted for producing the 
better grade of plates and claimed that under this process, 
right in Pittsburg, just as fine and as good steel is being 
made as any place in the world. 

Hie drew a comparison between the plates made under 
the three processes above mentioned, taking as his basis 
¥-inch plates, carbon .14 to .21 percent. Under the Eng- 
lish process the steel divides, as it were, from.14 to .19 
carbon, running in tensile strength from 60,000 to 65,000 
pounds, with an elongation of 25 to 33 per cent. in eight 
inches. From £g to 21 per cent. the steel runs to 70,000 
pounds, with 22 per cent. elongation. 

In this country under our practice steel of .14 carbon 
will not run over 60,000 pounds, with 28 to 30 per cent. 
elongation and §§ to 60 per cent. reduction of area. 
Steel .17 to.18 carbon will run from 58,000 to 65,000 
pounds, with 25 to 28 per cent. elongation, while steel .20 
to .21 per cent. carbon will run 62,000 to 67,000 pounds 
in ultimate, with 26 to 27 per cent. elongation, and he 
asked that the matter be discussed to ascertain how this 
difference occurred. 

He also gave interesting figures relative to quenching 
tests of steel used by the English Government with and 
without annealing. He believed the process of rolling 
direct from the ingot on a three-high mill the correct one, 
and stated that he had actually been asked by a large 
English manufacturer to have him sent drawings of such 
a mill. 

Captain Hunt stated that in the matter of analyses his 
experience largely agreed with that of Mr. Koch. In an- 
swer to his question as to the difference between the Eng- 
lish and American steels he thought that the hnishing of 
the plates and the heat at which they were rolled might 
account for it to some extent, and, secondly, thar, as is well 
known, the hammering of slabs has the effect of hardening 
steel, and as the English process is largely hammering 
this would account for it. 

Further discussion of the paper was postponed until the 
next meeting, when, having been printed and the figures 
being before the society, the paper could be acted upon 
more intelligently. 

Mr. Brashear presented to the society some samples of 
aluminum (containing 98 per cent. of the pure metal) and 
Mr. Metcalf gave a brief description of the process of 
making the alloy of aluminum, after which the society 
adjourned, 
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A CORRECTION. 


IN the notice in our last issue of the report of the City 
Engineer of Boston attention is called to the ravages of 
the Limnoria terebrans as far north as Boston. It would 
have been about correct to have said south, for Cape Cod 
is usually considered to be the southern limit of the Aaéztat 
if the Limnorta, although traces of its presence have been 
found in New York Harbor. 
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THE AMERICAN SOCIETY OF 
ENGINEERS. 

THE attendance at the Nashville meeting of this society, 
convened on May 8, was smaller than at any meeting which 
has been held for some time. ‘The membership in the 
South is as yet small, and the distance and time required 
to make the trip had atendency to keep Northern and 
Eastern members at home. 

‘The society was well received, being welcomed to Ten- 
nessee by Governor Taylor, and to Nashville by Mayor 
McCarver, and every opportunity was offered to see the 
institutions and places of interest. 

The society was called to order by President Horace 
See, of Philadelphia, Professor F. R. Hutton, of Columbia 
College, Secretary. “The members present were: 

E. S. Cobb, Terre EHlaute, Ind.; A. T. Woods, Cham- 
paign, Ill.; H. G. Hammett, Troy, N. Y.: Peter H. 
Kirkvaog, Youngstown, O.; P. J. Fickinger, BHeaver 
Falls, Pa.; William A. Foster, Corning, N. Y.; Horace 
B. Gale, St. Louis ; C. M. Woodward, St. Louis; T. H. 
Stillman, New York City; Joseph Lem Gabrille, Cleve- 
land ; Edward S. Dent, Washington; Charles W. L.iver- 
more, New York ; John C. O'Connell, Montgomery, Ala.: 
William Watson, Boston, Mass ; Henry Hi. Suplee, Phil- 
adelphia ; S. Tompkins, Crozet, Va.; John W. Weston, 
Chicago, Il].; Henry J. Snell, Philadelphia; W. R. Warner, 
Cleveland, Ohio; E. H. Parks, G. E Whitehead, 
Providence, R. I.; S. Ashton Hand, Toughkenamon: F. 
F. Hennaway, H. B. Parsons, Lewis C. Dawes, New 
York; O. A. Lanphear, H. P. Minott, Columbus, O.; 
Jacob Reese, Pittsburg; George M. Bond, Hartford ; 
George R. Stetson, New Bedford, Mass.; B. H. Warren, 
Boston ; John E. Sweet, Syracuse; Joe F. Fireston, J. 
Wendell Cole, Columbus, O.; S. W. Baldwin, New York ; 
Frank E. Kirby, W. S. Rayner, Cincinnati; John F. 
Wilcox, Pittsburg; George H. Barrus, Boston; Joel 
Sharp, Salem, O.; William T. Magruder, Vanderbilt ; 
William Miller, Pittsburg; Samuel A. Parker, Massachu- 
setts; Alfred Pritt, Washington, Del.; William Kent, 
New York; T. H. Roberts, Detroit. 

The secretary reported that there were received during 
the past year 45 members, 2 associates, and II junior 
members, making a total membership of 858. 

The following papers were read : On ‘‘ Heating Railway 
Cars by Steam From the Locomotive,” Henry R. Towne, 
of Stratford, Conn., and ‘‘ Notes on Warming Railroad 
Cars by Steam,” by W. J. Baldwin, of New York, given 
in our issue of May 12. 

‘John T. Hawkins, of Taunton, Mass., read a paper on 
steam-heating apparatus for buildings,and another entitled 
‘‘A Plea for the Printing Pressin Mechanical Engineering 
Schools."" Mr. George 1.. Fowler submitted a paper on 
‘* Estimating the Cost of Foundry Work,” and Mr. H. L. 
Binsse one on ‘* A Short Way to Keep Time and Cost.” 

Vhe following questions were discussed: ‘* What is the 
most economical speed of cable in tele-dynamic trans- 
missions for high and low power?” Second, ‘* What data 
have you for design of hemp-rope transmissions especially 
where several parallel ropes replace a flat belt 2?” 

In the afternoon the party took a run on the railroad in 
special coaches to Fisk University, and inspected the 
grounds and buildings. Jubilee songs were rendered by the 
students in fine style and were loudly applauded. The 
partythen proceeded to West Nashville and visited the new 
furnaces of the Standard Charcoal, Iron and Chemical 
Company. 

The evening session was well attended by both ladies 
and gentlemen, Upon the stage were seated Governor 
‘Taylor, Mayor McCarver, Professor Woodward, of St. 
Louis; Chancellor Garland, of Vanderbilt; (General 
Thurston, Judge Reese, President See, and Secretary 
Hutton. 

General Thurston introduced Governor Taylor, who de- 
livered an address of welcome to the visiting society. 

Mayor McCarver was then introduced and addressed the 
society. 

On behalf of the association President See returned 
its thanks to the speakers for their welcome. 

Professor C. M. Woodward, of St. Louis, the speaker 
of the occasion, was introduced by Mr. See and addressed 
the audience on the ‘‘ Coming Engineer.” 

: . the conclusion of the address a brief reception was 
eld. 

At the following morning session a large number of 
papers were read and discussed with interest. 

‘The session adjourned at 12 o'clock and again assembled 
(informally) at 1:30 P. M. and went in a body to pay their 
respects to Mrs. James K. Polk. They then proceeded 
to Glendale Park. 

A stop was made at the new reservoir, which was very 
thoroughly investigated, after which refreshments were 
served. 

The train next stopped opposite the residence of Dr. H. 
M. Pierce, where the ladies of the train boarded it. Mrs. 
Hi. M. Pierce and daughter had very kindly and hospitably 
entertained the visiting ladies of the society at their resi- 
dence. 

In the evening a number of papers were read and dis- 
cussed. 

The convention adjourned to meet in Scranton, Pa 
early in October next 


°) 
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KF. W. Dean presented a paper on ‘ The Distribution 
of Steam in the Strong Locomotive,”’ in which he made 
comparisons unfavorable to the Stevenson link, and prac- 
tically condemned the use of balanced valves. Discussed 
by Messrs. Barrus and Coon. 

In discussing John T. Hawkins’ paper, ‘' A Plea for 
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the Printing Press in Mechanical Engineering ‘ hools,” 
Professor Sweet told the members who had been iscuss- 
ing why the printing press did not find room in t: chnica! 
schools, and those who had been listening to these discus- 
sions, that while he was at Cornell Universi y thev 
had one large and two small presses, and stud ed and 
used them to advantage, but since that time they hid been 
thrown out. 

Mr. Hawkins also presented another paper rel: ting to 
heating by hot water, in discussing which the curicus fact 
appeared to be brought out that nine-tenths of the heating 
in Montreal, where the climate is very severe, is cone by 
hot water, and about three-fourths of the heating ii Wash- 
ington, where the climate is very mild. 

In discussing the paper presented by L. S. Ra idolph, 
on ‘' Strains in Locomotive Boilers,” Mr. Middl :ton, of 
the Louisville and Nashville Railroad, said that th: use of 
the Kelpaire boiler did away, to a large extent, vith the 
breaking of stay-bolts. 

In discussing the paper, ** The Effect of Circul: tion in 
Steam-Boilers on the Quality of the Steam,” Mr. W hitaker 
instanced a case of priming of the boilers of thir U.S. 
steamship ‘‘ Galena.” ‘The priming in this ca3e was 
stopped by removing some of the tubes under the smoke- 
stack and substituting bolts. 

During the discussion of a paperon ‘Origin and Nature 
of the Surface Condenser,” Secretary Hutton e3 hibited 
some brass tubes used for condensing the vapors in refin- 
ing sugar, which appeared to show that the vapors had 
destroyed the zinc in the metal, eating the tubes entirely 
through in spots. 
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THE PITTSBURG ALUMNI ASSOCIATION OF 
THE RENSSELAER POLYTECHNIC 
INSTITUTE. 


ABOUT 50 graduates of the Rensselaer Polytechnic In- 
stitute live in or near Pittsburg, of whom some 20 met in 
that city on the 11th inst. and organized the above-named 
association. 

Edmund Yardley was elected President ; William Met- 
calf, F. L. Clark, F. C. Osborn, and J. V. W. Rynders, 
Vice-Presidents; G. S. Davison, Secretary ; and A. bh. 
Starr, Treasurer. 

The following gentlemen joined the association: Ed- 
mund Yardley, class of '56; A. B. Starr, "69; (George S. 
Davison, 778: W. G. Wilkins, ’79; F. C,. Osborn, ’20: 
F. L. Clark, '80; G. W. Ferris, "80; H. W. Verner, ‘S51; 
C. H. Davis, '83; H. M. Wilson, ’84; James Wetzel. 
"85; A. C. Cunningham, ’85;S L. Tone, 86; J. V. W. 
Rynders, ‘86; P. H. Easley, '86 ; Stewart Johnston, 'S7; 
Thomas Earle, ’87, and J. 1). Hailman, ‘87. 

It was resolved to invite the general Alumni Association 
to hold their annual banquet and meeting next winter ia 
Pittsburg, instead of in New York, as heretofore. 


YUBLICATIONS RECEIVED. 


PRACTICAL HINTS FOR DRAUGHTSMEN.,. By Charles 
William MacCord, A. M., Sc. D., Professor of Mechanica! 
Drawing in the Stevens Institute of Technology. New York: 
John Wiley & Sons, 1888. Cloth, 100 pp.. 9M x11 in. $2.50. 


THE DESIGNING AND CONSTRUCTION OF STORAGF 
RESERVOIRS. By Arthur Jacob, B. A., late Executive En- 
gineer for Irrigation, H. M. Kombay Service. Revised and 
Extended by E. Sherman Gould, M. Am. Soc. C. E. 


With Illustrations. New York: ND. Van Nostrand. 1888. a 


STFAM-HEATING: An Exposition of the American Practice ot 
Warming Buildings by Steam. By Robert Briggs, M. Inst.C.k. 
With an addendum by Alfred Ro Wolff, M, bk. 122 pp) With 
Htustrations. New York: D. Van Nostrand. 1888. 


THE TESTING OF MATERIALS OF CONSTRUCTION 
By Wilham Cawthorne Unwin, F.R.S.,M. Inst. C. E. 488 pp. 
8vo. With illustrations. London and New York: Longmans. 
Green & Co. 1888. . 


TENTH ANNUAL REPORT OF THE WATER DEPART. 
MENT OF THE CITY OF BRIDGETON, N. J., for the 


year 1887. 14pp., 8vo. Bridgeton, N. J: John Cheesman 
Printer. 1888. 3 
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PERSUNAL, 


Dk. HENRY MITCHELL, of Asbury Park, N. J., who 
has been active in promoting the sanitary welfare of that 
community, has retired from the local Board of Health. 
complimentary resolutions on his retirement having been 
adopted by the board. 


GEN. H. L. AnpoTt, U.S. A., Engineer Corps, is now 


in charge of the office and public property of the late 
Gen. Q. A. Gillmore. 


— ee 


CONTRACTING NEwWS DEPARTMENT. : 
A WEEKLY RECORD 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANUFACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 








ARCHITECTURAL COMPETITIONS. 


Counci Buiurrs, lowa.—Schoo!.—Plans are wanted 
by the Board of Education for a $40,000 public school 
edifice. Nodate specified. For circular of instruc- 
tions address the Public School Board, as above. 


Boston, Mas:.—Messrs. Longfellow, Alden & Har- 
low, architects, of this citv, have won the competition 
for the Cambridge City Hall. 


Mitwauxes, Wis.—Temple.- Plans are wanted 
here, until June ro, for a temple, by the Board of Con- 


struction of the Wisconsin Consistory. For circu'ar of 
instructions, etc., address David C. Green, Secretary 
ot che Board, Room 69, New Insfirance Building, as 
above. 


. For works for which proposals are requested see also 
the *‘Proposal Column,”’ pages i-vii-vitli-356 





\, Persoas who make any use of the information they 
+ findin these columns we trust will not cmit to mention 
THE ENGINEERING & Bui_pDING RECORD as the source. 


Our readers will oblige us by notes, clippings, or any 

os information which will put us in the wa of obtain- 
ing early and reliable news for our “‘ Contracting 
Intelligence.” /a/ormation of importance sent 
to ss exclusively, and not elsewhere published, 
witli be liberally paid for. 


WATER, SEWERAGE, ETC. 


GRAND Junction, Cot.—Water.—C. W. Baldwin, 
Town Recorder, writes from here as follows: ‘* The 
town has just voted a franchise to Krusen & Co. for 
water-works (pumping-works), taking water from 
Guonison River. It is understood that the works are 
to be put in immediately, to cost about $60,000.” 


Paris, Ky.—Sewerage.—C. F. Levy, Town Clerk 
here, writes: ‘* As yet no steps have been taken in re- 
gard to sewerage.” 


Leot1, Kan.—Water.—Owen Clark, City Clerk, 
writes us from this place, May 7, as follows: ‘“‘ The 
only step taken at present isa call for a board election 
aod our water-works depend entirely on the result of 
this election, which we think favorable.”’ 


Bir MINGHAM, ALa.— Water.—The following com- 
munication from J. S. Walker, Mem. Am. Soc. C. E., 
engiaeer in charge at the Birmingham Water-Works, 
turnishes interesting details concerning the water- 
works project here: ‘‘ The Birmingham (Ala.) Water- 
Works Company is making surveys for an additional 
supply to be taken from the Cahaba River. The 
pumping station will be located on the Cahaba River, 
aod the water will have to be panes over 400 feet. 
There will be about 30,000 feet of 30-inch pipe and 
8,300 feet of 24-inch pipe. Two mountain ranges will 
be crossed, on one of which will be located a reservoir 
of 100,000,000 gallons capacity; the other range will be 
tunneled for a distance of about 2.300 feet. The tun- 
el, pipe, valves, specials, and pumping machinery will 
be let Ey contract, the rest of the work will be done by 
company force. Its enteric to begin work as soon 
as surveys are completed. When location and plans 
are perfected more definite information will be given. 
Major W. J. Milner is superintendent.” 


To.Epo, O.—Sewers.—A cylindtical brick sewer is 
tobe constructed here, also several hundred feet of 
brick sewers. See our Proposal Columns for details. 


Sr. Louis, Mo.—Water.—Several thousand feet of 
water—pipe will be laid here at once, a new boiler house 
1s to be erected, and other improvements will take 
place. Complete information in our Proposal Columns. 


WHITESTONE, L. I.—Water.—It is probable that 
conclusive steps wil! soon be taken in the water-works 
project which has been agitated here for some time. 


DetTraiT, MicH.—Water.—Iron water-pipes are to 
be laid through numerous streets of the city which 
have heretofore been without the water supply. 


Sipngy, O.—Water.—Our_ correspondent writes: 
“Mr. George Hornung. of Cincinnati, O., has been 
engaged as Consulting Baginee by the Water-Works 
Trustees of this place for the extension of their works, 
and is now engaged upon the plans, specifications, etc., 
of the work, comprising a power house with duplicate 
set of machinery, stand pipe, and a mechanical filter- 
ing plant. Proposals for constructing the work will 


shortly be solicited. 


BURLINGTON, VT.—Water.—At a meeting of the city 
officials, held May 8, it was decided to construct at 
once a reservoir to cost $25,000, and the City Council] 
received authority to borrow the amount of money re- 
queee to do the work. For details address City Clerk 

len. 


Baker Ciry. Ore.—Water.—It is reported that 
water-works are contemplated at this place. 


W ALDOBORO, Mz.—Water.— An appropriation for the 
construction of a system of water-works has been made, 
and it 1s probable that a plant will soon be established. 


BARRINGTON, R.I.—Water.—The Drownville Water 
Company has been organized here with a capital stock 
of $10,000. William Lawler is at its head. 


Lonoks, ARK.—Water.—It is reported that the 
Mayor can furnish details of a proposed water-works 
system for this place. 


BuoTHBAY, Mz.—Water.—lIt is reported that water- 
works are contemplated here. 
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ABILENE, Tax.—Water.—It is reported that the 
water-works here are to undergo extensive improve- 
ments. 


St. Perer, Minn.—Water.—The city has voted to 
issue bonds for $32,000 to construct a system of water- 
works. 


GALLITz1N, Pa.—Water.—It is reported that details 
of an extensive pipe-laying project can be bad by ad- 
dressing Thomas Bradley, of the Tunnel Hill Water 
Co., at this place. 


ASHLAND, Wis. —Sewers.—The sewerage system of 
this city is to be extended at once. 


New Rocua_tiz, N. ¥.—Governor Hill, of New 
York, has signed the bills giving the State Board of 
Health power to stop the Mount Vernon sewage dis- 
chaige into East Chester Creek 1n case such discharge 
shall constitute a public nuisance, and providing for 
the construction of a system of sewerage at this place 


Littce Vatcey, N. Y.-—Water.—Town Clerk S. F. 
Sweetland writes from here as follows: ‘‘ We recently 
voted in this village to expend asum not exceeding 
$15,000. We are to have spring water brought 2% 
miles in a 4-1nch wrought-iron pipe to a 15.0c00-barrel 
reservoir, 175 feet above our village. From this we are 
to have a six-inch pipe. The spring is 300 feet above 
our village. Work will begin on the trenches the a1st 
inst. 


New York City.—Water.—The Department of 
Public Charities and Correction of this city advertises 
for a quantity of cast-iron water-pipe, also sewer pipe 
and other supplies and furnishings. For details see 
our Proposal Columns. 


Mr. Vernon, N. Y.—Sewers.—In view of the $150, 
ooo appropriation for a sewerage system for this place 
the Village Trustees at a recent meeting employed C. 
S. McClelland to purchase the necessary nght of way 
along the pro a route, and put the engiceering work 
in charge of W. E. Worthen, of New York City. 


EaGLesMere, Pa.—Sewers.—The Eaglesmere Drain- 
age and Sewerage Association has been organized here 
for the purpose of providing a complete system of 
drainage, sewerage, etc.,for the town. Arrangements 
are to be made at once for rushing the work. The 
presideat of the above can furnish details. 


MONONGAHALA City, Pa.—Water.—Work is shortly 
to be commenced on the water-works system for this 
place, and bids will soon be wanted for the completion 
of the same. For details address S. H. Fox, Secretary 
of the Kittanning Consolidated Natural Gas Co., 
Kittanning, Pa. 


Wartrer-Worxs.—See our Proposal Columns for in* 
formation ReRArC IDE water-works and water-works 
material at the fol ome piaces: Meyersdale Pa., 
Eureka, Kan., Brooklyn, N. Y., New Vork City, St. 
Louis, Mo., Toledo, Ohio, Cedar Falls, Iowa. 


BRIDGES. 


LeavenworTH, Kan.—County Clerk Niehaus, at 
this place, advertises for proposals for the erection of 
several bridges. For details see our Proposal Columns. 


INDEPENDENCE, Mo.—An iron bridge is to be erected 
over Little Blue River at this place. For details see 
our Proposal Columas. 


St. Paut, Minn.—At the recent city election bonds 
to the amount ot $200,000 were voted to build a bridge 
across the Mississippi at Broadway. Bonds will fe 
issued at once. 


SrvpErRTownN, Pa.—It is reported that a bridge is to 
be erected here by the County Commissioners and that 
John B. Wagner can furnish details. 


SupBury, Pa.—It is reported that the County Com- 
missioners will erect a bridge here. 


BripGces.—See our Proposal Columns for information 
regarding bridee construction at the following places: 
Bradford, Pa., Leavenworth, Kan. 


RAILROADS, CANALS, ETC. 


Victoria, Tex.—It is probable that a street railroad 
will be built here as soon as details can be arranged. 
For ic formation address C. L. Thurmond, as above. 


Hawkinsvi__e, Ga.—A street railway isto be estab- 
oo here by the Hawkinsville and Waycross R. R. 
oO. 


Beatrice, Nes.—The Union Pacific Railway Co. 
has awarded the contract for the construction of its 
line between Plainville, Rooks Co., and Colby, Thomas 
Co., Kaa., a distance of 110 miles, to Kilpatrick Bros. 
and Collins uf this place. 


STREET-WORK AND PAVING. 


St. Louis, Mo.—The Aldermen of this city want 
proposals for furnishing a larve quantity of macadam, 
also for doing street work. See our Proposal Columns 


HunTSVvILLE, Mo.—Several miles of rock roads are to 
be made here this summer. 


Sioux FaLits, Dak.—Mabpy of the principal avenues 
of this place are to be paved at once. 


FiusHinG, LL. 1.—The trustees of this place have 
been authorized to expend the sum of $20,000 1n im- 
proving the public streets, by macadamizing and 
otherwise. 


ASHLAND, Wi1s.—City Engineer Carrington has sub- 
mitted his estimate of timber to be ured in planking 
new streets to be graded, it being 2,632,570 feet. 


HAMILTON, Onr.—Several streets of this place are 
to = repaved and other street improvements will be 
made. 


GAS AND ELECTRIC-LIGHTING. 


EaSTHAMPTON, Mass.—The Easthampton Electric 
Company has been incorporated here with a capital of 
$10,000. J. E. Clark, and others, incorporators. 


Mipp.eton, Mass.—It is reported that an electric 
light plant is to be established here. 





Morristown, N. J.—It is probable that an electric- 
light plant will be established here. 


Scuenectapy, N. ¥Y.—The Common Council of 
this city has passed resolutions ordering the Commit- 
tee on Lamps to advertise for proposals tor lighting the 
city with electric arc- lights by means of 2,c00 candle- 
power lamps, etc., according to specifications. For 
details see our Proposal Columns. 


Ocata, Fra.—A gas company has been organized 
and a $20,000 plant is tu be established. Address Fred. 
H. Brown, Blue Springs, Fla., for details. 


Boston, Mass.—The Boston Gas Light Company 
has offered to light all the street lamps in the city 
proper for $1 per 1,000 cubic feet of gas. 


ASHLAND, W1s.—The Ashland Lighting Co., Edwin 
Ellis, President, will expend the sum of $8,000 09 1m- 
provements this summer. 


JACKSONVILLE, FLA.—This city advertises for pro- 
posals for lighting its public streets. etc., by electvicity 
For complete details see our Proposal Columns. 


BIDS OPENED. 


Camven, N. J.—Stand-Pipe.—The Water Commit- 
tee of City Council opened the following bids May 9 
for the new stand-pipe to be erected at the Pavonia 


Basin: Jacob H. Yocum. $6,311; John Braizley, 
$6,0655 harles F, Hollingshead, $6,000; R. D. Wood 
Co., $5,780. The contract was awarded to the low- 


est bidder. 


St. Pau, Minn.—Sewers.—The Board of Public 
Works has awarded contract for sewers on Congress 
Street and Clinton Avenue to Stockton & Lindquist 
for $6,250. 


St. Paut, Minn.—Elevators.—The Court-House 
commission has awarded the contract for the two ele- 
vators to be placed in the new Court-House to the 
McAdams & Cartwright Company, of New York, for 
$8,500. The contract for iron vault doors and win- 
dows was awarded to the Diebold Safe and Lock Com- 
pany for $97 for windows and $107 for doors. 


New York City.—Aqueduct.—At a mecting of the 
Aqueduct Commissioners held May 16 the contract for 
the construction of the pipe-line from 135th Street and 
Convent Avenue to the Central Park Reservoir was 
awarded to O’Brien & Clark, the lowest bidders, their 
figure being $1,030,215. 


MILWAUKEE, W1s.— Addition. —The following pro- 
posals for building an addition to the Eighth Ward 
School were opened May 8: Joseph Conrad. $7,400; 

ohn Horn, $7,300; Joseph H. Liencheek, $7.200. The 
ast-named bidder received the contract. The contract 
goat plumbing was awarded to E. T. Doyn for 

198. 


Mitwauxgez, W1s.—Syphon Pipe.—The following 

oposals for furnishing a wrought-iron syphon pipe 
orthe Menomonee intercepting sewers were opened 
May 8: Logeman & Giesler, $2,000; Richard Davis, 
$1,890; F. Weinhagen, $1,771. The contract was 
awarded to the last named bidder. 


PHILADELPHIA, Pa.—Bridge.—-Bids were opened by 
the Vepartment ot Public Works for the construction 
ofa ce over Sixth Street across the Connecting 
R. R. Theonly bidder was W. H. Brown, at $12,500. 


Brooktyn, N. Y.—Iron Work.—The New York and 
Brooklyn Bridge Trustees have awarded the c -ntract 
for extending the car platform from Nassau and Con- 
cord Streets in Brooklyn to the Passaic Rolling Mill 
Company for the sum of $50,120. The contract for the 
iron work to be used on the Barnes-Martin extension 
of the bridge has been awarded to the New Jersey 
Steel and Jron Works for $25,000. 


Boston, Mass.—Tower.—The only proposal for 
building a wooden tower around the iron high-service 
tank on Mount Bellevue was from R. R. Mayers & Co., 
at $7,375. As that bid was in excess of the estimated 
cost the Water Board concluded to advertise again. 


Boston, Mass.—Stone.—The City Architect re- 
ceived the following proposals for freestone for a gram- 
mar school house at South Boston: W. J. Sullivan, 
$4,950; Jeremiah Carew, $4,883; awarded to Mr. Carew. 
For the cut granite required on the same building the 
bids were: M. J. Donaher, $2,049; Pigeon Hill Granite 
Co., $2,157: Milford Pink Granite Co., $2,342; Robert 
McLaughlin, $1,975; Rockport Granite Co., $1.524; E. 
Richer & Son, $1,734; John Joyce, $1,665; Granite 
Railway Co., $2,100; awarded to Rockport Granite Co. 


MINNEAPOLIS, MINN.—Temple.—Contract for the 
erection of the Masonic Temple has been let to T. A. 
Fisher. The total cost of the building will be $3450,- 
000. g 


MILWAUKEE, Wis.—Bridge.—The following pro- 
posals for building a bridge in Juneau Park were opened 

ay 8: F. Weinhagen, $1,800: Milwaukee Bridge and 
Iron Works, $1,485. ‘The contract was awarded to the 
last named bidder. 


Norwak, Conn.—Sewer Construction.—The fol- 
lowing proposals fur sewer construction were opened 
May 7 by C. N. Wood, Engineer: Brady Bros., Bay- 
onoe, N. J., $34,651.22; J. S. Bogert & Co., Brooklyn, 
N. Y., $36,888.70; M. O'Neil, Hartford, Conn., $37,- 
ape ; Hains & Maguire, Brooklyn, N. ¥., $38.960.14: 

. W. Everson, Yonkers, N. Y., $40,153.75; E. Mc- 
Manus, Waterbury, Conn., $41,391.65. Contract 
awarded to Brady Bros. 


WILLIMANTIC, CONN.— Sewer Construction.— The 
following proposals for sewer construction were opened 
May 14 by the Special Sewer Committee: Jacoby & 
Maddin. Bridgeport, Conn., $12,188.90; A. Brazor & 
Son, Middletown, Conn., $154459.705 Robert Fenton, 
Windham, Conn., $10,336.60; dward McManus, 
rae a Conn., $11,872.10; Thomas C. Davis, 
Allston, Mass., $12,464 21; F. B. Durfey, Norwich, 
Conn., $9,458.04. Contract awarded to F. B. Durfey. 


GOVERNMENT WORK. 


Fort City, Kan.—Watei-works.—The following 
bids for constructing a system of water-works were 
opened May g by Capt. George E. Pond, Assistant 
Qaartermaster, U. S. A.: John Dwyer and G. W. 


Sa 





Peaisons, Kansas City, Mo., well and connections, 
two bids, $2,059 and $3,400; engine-house, pump-pit. 
and reservoir, Sis. 148: machinery, $8.543; pipe system, 
$22,078; total, $44,728 and $44, 

k & Heaton, Junction City, Kan., total bid, $44.- 
450 (Deane pump). Francis H. Smith, New York, 
total bid, $54,900 (Blake pump). Bids for hydrants, 
valves, machinery. etc., were also received, but as they 
were not complete they were not entertained. The 
contract will be awarded by the Quartermaster-Gen- 
eral of the Army. 


(not Deane pump». 


WasHInGTON, D. C.—Navy Yard Supplies.—The 
following proposals for furnishing supplies for the 
Norfolk Navy Yard were opened May 8 by James 
Fulton, Paymaster General, U.S. Navy Department. 
The specifications called for the followine named 
quantities. 

A, 150 tons steel, so pounds to the yard: B, 1,500 
steel angle-plates; C. 3,200 track bolts; D, 10.500 
pounds track stakes; E, 5 split-steel switches; F, 5 
steel frogs; G, 5 ground lever switch-stands;: H, 5.700 
creosoted yellow pine railroad ties; I, railroad tools; K, 
yellow pine lumber for engine-house; L, 1,0co tons an- 


‘thracite broken coal; M, x rail bending and straight- 


ening machine. Supplies for Boston Navy Yard—N, 
23,806 pounds domestic wire rigging. 

The following are the bidders and their respective 
amounts: 

I. W. Gaskell & Sons, Philadelphia—A. $39 per ton; 
B, 3c. per pound; C, ae. per pound; D, $2.50 per :o0 


unds; E, $33 each; a No. 8, $23 each; 2 No. 6, 
So each: . $4.60 each; H, $5,013; I, $256; K, $5r1.- 
76; M, $137. 


James Symington, New York—A, $35.50 per ton; B, 
2%c. per pound; C, 3c. per pours » accepte-; D, 
$2.25 per roo pounds, accepted; E, $36.50 each; F, 
No. 8, $29; No. 6. $25; G, $3.95. 

Thomas C. Gill & Co., Philadelphia, A, $36.45 per 
ton; B, $2.20 per roo pounds, accepted; C, 4 3 10. per 

uod; D, re Re 100 pounds; E, $37 ea; F, No. 8, 
$26; No. 6, $24; G, $7 ea: M, $40. 

Rowland A. Robbins, N. Y. City, A, $34.97 per 
ton; B, 2 97-100c. per pound; C, 3 74-100c. each; VU, 
2 47-100c. per pound; E, $33.40 each; F, $22 each; G, 
ue each; H, $4,464 accepted; I, $195.26; M, $115.40; 

. $1,295.05. 

Samuel D. Puller, Norfolk, H, $4,372.19. 

Carolina Oil and Creosote Company, Wilmington, 

.C., $26. 

ames W. Soper, N. Y. City. I, $186.74, accepted. 
e W.&H. W. Middleton, Philadelphia, —, $38.25 
per ton; E, $34 each; F, No. 8, $25; No. 6, $23; C, $5 
each. 

A. A. McCullogh, Norfolk, Va., H, $5,347.60; K, 
$504 85, accepted. 

Frank T. Wyckoff, Williamsport, Pa., H, $6,599.25. 

paenteee Company, Richmonsd, Va., D,32.3c. per 
pound. 

Creosote Lumber and Construction Company, Fer 
nandina, Fla., H, $5.41. 


R. J. Neel o., Portsmouth, Va., K. $sr2. 
Trant & Bro., Portsmouth, Va., H, $4,503; 
$617.62. 


David Duncan & Son, New York, L, $3.95 per ton, 
accepted. 

G.W. Taylor & Co., Norfolk, Va., L, $4.14 pertoo. 

Lexincton, Ky.— ost-Office.—The following pro- 
posals for the interior finish of the post-office here, 
were opened May 15 by the Supervising Architect of 
the Treesury Department: 

John Mitchell, $23,687 ($600 additional if finished in 
oak); Robert Mitchell Furniture Co., $24,594; George 
W. Corbett, $24,000; McCarthy & Baldwin, $35,535: 
Robinson Planing Mill Co., $22,991. 


MISCELLANEOUS. 


Brocxporr, N. Y.—The State building at this plac- 
is to be refitted with new heating apparatus and plumb- 
ing. 


St. Paur, Minn.—Much controversy has been ex- 
cited over the proposition to lower the grade of Selby 
Avenue, or tunnel under the intersection of Selby and 
Summit Avenues, in order to Jessen the danger of the 
steep Selby Avenue grade, down which the cable street 
car line runs. City Engineer Rundlett has made the 
following exhibit of the cost of lowering the grade: 

Estimate No. r—An 11-foot grade, 24-foot roadway 
side, to be supported by retaining walls, with bridge at 
Summit Avenue; cost, $48,300. Estimate No. 2—An 
11-foot grade, 60-foot roadway, with bridge at Summit 
Avenue; cost, $85,500. Estimate No. 3—A 6-foot 
grade, 6o-foot roadway, retaining walls, with bridge at 
Summit Avenue; cost, $493,000. 


NEW CORPORATIONS. 


Tue Garden City Conductor and El! Paso Railroad 
Co., Garden City, Kan. Capital, $1,000,0000. N. P. 
Myton, and others, incorporatcrs. 


Tue Leavenworth Central Rapid Transit Company, 
Leavenworth, Kan. Capital, $100,000. Joseph Whit- 
taker, and others, incorporators. 


Tue Knox and South Bend Railroad Co., Knox 
Ind. Capital, $1,000,000. C. H. Smith, and others, 
incorporators. 


Tue Fern Wood and Lake Calumet Street Railway 
Co., Chicago, Ill. Capital, $50,000. S. Moatgomery 
Smith, and others, incorporators. 


Tug Gulf and Chicago Construction Co., Chicago, 
Ill. Capital, $300,000. C.C. Merrick, and others, 
incorporators. 


THE San Diego Union Depot and Terminal Railway 
Co., San Diego, Cal. Capital, $1,000,000. E. W. 
Morse, and others, incorporators. 


Tue Long Beach and Sau Pedro Railway Co., Los 
Angeles, Cal. Capital, $100,000. J. M. Leach, and 
others, incorporators. 


Tue Cooperstown and Charlotte Valley Railroad 
Co., Oneonta, N. Y. Capital, $15,000. Datus E. Sil- 
ver, and others, incorporators. 


Tue Sanitary Plumbing Manufacturing Co., Oak- 
land, Cal. Capital, $:00,000. William M. Sack, and 
others, incorporators. 
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HOSPITAL, Manchester, N. H.—Proposals are 
wanted until May 24, for the construction of the 
Elliott Hospital at the above place. Address Ben- 
jamin C. Dean, Chairman of the Executive Commit- 
tee, as above. 


IRON RAILING, Boston, Mass.—Proposals are 
wanted until May as, for building an iron rai ing on the 
sea wall at Charles River embankment: also on iton 
pierat Marine Park. Address the Board of Park 
Commissioners, as above. 


REBUILDING ENGINE, New York City.—Pro- 
posals are wanted until May 29, for rebuilding engine, 
etc., of Steamer ‘‘ Minnahanonck.”? Address the 
Department of Public Charities and Correction, No. 66 
Third Avenue, as above. 


CITY HALL, Meade Centre, Kan.—Proposals are 
wanted fora city hall. No date specified. Address 
A. M, Willams, as above. 


PLUMBING, New York City. — Proposals are 
wanted until May 2g for the new plumbing and repairs 
to the old plumbing, New York City Asylum tor In- 
sane, Ward's Island. Address the Department of 
Public Charities and Corrections, No. 66 Third Ave- 
nue, as above. 


GRANITE PAVING BLOCKS, Gloucester, Mass, 
— Proposals are wanted until May ar, for laying about 
3oo.cco Boston granite paving blocks on certain 
streets. Address John J. Sornes, Clerk, Committee on 
Highways, as above. 


ELECTRIC LIGHTS, Jacksonville, Fla.—Propos- 
als are wanted until July 1, for electric lights, the 
plant to be owned and operated by the contractor, the 
City to take 3o arc lights; works to be in operation by 
October 1, 1888. Address William Henry, Mayor, as 
above. 


LAYING WATER PIPE, Meyersdale, Pa.—Pro- 
posals are wanted until May 2s, for building reservoir, 
laying pipe, etc., for furnishing the above place with 
water, according to specifications. Address S. B. 
Phiesona, Secretary Board of Directors, as above. 


PAVING BI.OCKS, Augusta, Me.—Proposals are 
wanted until May 26,for supplying the above city with: 
Kranite paving blocks, during the year 1888, to pave 
about 3,700 square yards, according to specifications. 
Address Committtee on Paving, as above. 








Lutlding Intelligence. 





-We solicit from each and every one of our readers infor- 
mation relating to projected buildings in their lo- 
cality, and should be glad to receive newspaper 
clippings and other items of interest. 

ABBREVIATIONS.—é s, brown stone; dr, brick ; dr s#, 
brick store ; 4s dwel/, brown-stone dwelling; apart 
house, apav? nent-house: fen, tenement; ¢, each 
o, owner; a, architect; 4, builder; /, frame. 





NEW YORK. 


7,9 and 11 Laight and 1, 5 and 7 York, br store; cost, 
eee o, J W Dimick: a, LC Holden: b, J J Lewis. 


105-107 Orchard, 2 br flats and stores; cost, $35,000: 
o, Fay & Stacom; a, Rentz & Lange. 


West, s weor Bethune, br factory; cost, $30,000; 0, 
R J Livingston; a, J B Snook & Sons. 


253 E 1oth, br, stone and terra cotta flat; cost, $18,- 
000; 0, E Von Au: a, J Hoffman. 


goth st, n 8, 314 e rst av, fr shed; cost, $11,800: 0, 
Equitable Gas Light Co; a, A W P Cramer. 


535 W 43d, 5 story ten; cost, $12,000; o, H Herbert, 
on prem’ses; a, J W Cole. 


53d st, n s, roo w oth av, 4 br flats and stores; cost, 
$18,000 each; 0, J Donnellon; a, Thom & Wilson. 


Blackwell's Island, br chapel; cost, $50,000: 0, N Y 
P FE Mission Society; a, F C Withers; b, P Hermann’s 
Sor. 


8sth, ns, 200 e Av A,4 br and stone flats: cost, $15,- 
ooo each; o, L Schneider; a, E Wenz. 


Madison av,e s, bet oth and 71st, bldy for chapel, 
museum, etc.: cost, $70,000; 0, the Presbyterian Hos- 
pital of New York; a, J C Cady & Co. 


Madison av, es, bet zoth and 7rst, br pavilion; cost, 
$30,000; 0, and a, same as last 


72d, s e cor gth av, br flats and stores; cost, $56,000; 
o, J T Farley; a, Thom & Wilson. 


72d, 88, 45 € oth av, br and stone dwell; cost, $20,000; 
o and a, same as last. 


85th, ss,and 84th, ns, 175 e oth av, 8 brand stone 
dwells; cost, $18,000 each; 0,G C Edgar; a,G A 
Schellenger. 


goth,s s, 125 w 8th av, 4 br and stone dwells: cost, 
$18,000 each; o, W E Diller; a, G A Schellenger. 


86th,s 8, 110 e roth av, br and stone dwells; cost, 
$25,000 each; o anda, J G Frague. 


86th, ns, 125 e roth av,7 br dwells; cost, $25,000 
each; o, D W James; a, same as last. 


86th, ne cor oth av and 87th, s e cor gth av, 2 br and 
stone flats and stores; cost, $53,000; oand a, J G 
Prague. 


7th av,s e cor 135th, br flat; cost, $28,000; 0, W 
Whitehead; a, Berg & Clark. 


135th, ss, 75 e 7th av, br flat; cost, $42,000; 0 and a, 
same as last. 


234 E 35th, brten and store; cost, $8,000; 0, Timo- 
thy Harrington; a, D & J Jardine. 


N's r30th, 175 e 8th av, 5 br dwells; cost, $50,000 all: 
0, Stephen J Wright; a, Cleverdon & Putzel. 


Ss 13rst,175 e 8th av, 5 br dwells; cost, $50,000; o 
aida, as above, 


54-56 Henry, 2 br flats; cost, $35,000 all: op LS M 
Cusack; a, Rentz & Lange. 


i 


cot, $5,250 each; o and b, Joseph 
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S s 87th, 230 e sth av, 2 br flats; cost, $8,000 all; 0, 
James A Frame; a, A B Ogden & Son. 


Necor 96th and Lexington av. br flats and stores; 
cost, $35,000; o, Emeline Johnston; a, as above. 

Ss 93d, 157 e sth av, 3 br dwells: cost, $45,000 all; o, 
John H Gray; a, as above. ; : 


S s 118th, 160 w Second av, 2 br tens; cost, $24,000 
all; o, Jas Watkins; a, F T Camp. 

S w cor Rivington and Lewis, br school: cost, $r 16,- 
000; 0, Mayor, Aldermen, etc.: a, George W Debe- 
voise. 


Es Morris av, 75 n Gray, fr dwell; cost, $8,000; 0, 
Jas J Lally; o, Tkeo E Thomson. 


W s Tenth av, 30 n Roth, br flat and stores; cost, 
$16,000; o and a, Ed E Ashley. 


71 Thompson, br dwell: cost, $50,000: 0, Helen D 
Chapman; a, J P Lee. 


N ecor oth avand 76th, br stable and stores; cost, 
$8,000; o, Ed M Pearsall: a, M M Cutter. 

149-151 Franklin, br store; cost, $50,000: o, J G Par- 
sons; a,C C Haight. 


148 E 84th, br flat; cost, $20 cco; 0, Jas Dickson and 
Geo Williamson; a, M V B Ferdon. 


Fs Broadway, about 200 n Macomb, br store and 
dwell; cost, $25,000;0, Mrs A Hummell; a, J E Kirby. 

S w cor 23d and 8th av, br store and dwell: cost, $20,- 
ooo; 0, John P Windolph; a, Marshall & Walters. 


89 Division, br ten; cost, $14,000; o, F W Herter; a 
Herter Bros. 


S w Park av and 62d, br flat; cost, $200,000; 0, New 
York Life Ins Co; a, McKim, Mead & White. 


948 oth av, br dw; cost, $20,000: 0, C Lowen and E 
F Halliday: a, C A French & Co. 


133d and North River, 3 br coal pockets; cost, $18,- 
ooo all; 0, Theo F Tone; a, David W King. 


4th and East River, 3 br coal pockets: cost, about 
$7,000 all; o and a, same as above. 


N's rogth, 225 woth av, br apartment house; cost, 
$22,000: o, F H Flagge: a, M V B Ferdon. 


179 Franklin st, iron and br store; cost, 
H fReide: a, H M Smith & Son. 


225 and 227 Hudson st, br flat and stores; cost, $18,- 
ooo; 0, L J Fonner; a, E L Angell. 


25 Walker st. iron and br store: cost, about $35,000; 
o, Manhattan Real Estate Assoc; a, R Berger. 


547 Broadway and 118 Mercer st, store, cost, $70,000; 
o, L F Post; a, J P Hatfield. 


70 Carmine st, br ten and stores; cost, $10,000; o, M 
Goldstein; a, Kurtzer & Rohl, 


43 Crosby st, br storehouse; cost, $20,000; 0, J D 
Karst, Jr; a, AI Finkle. 


E s Eldridge st, 20 n Hester st, stores and lofts: cost, 
$13,000; 0, Sarah E Hinman: a, J H Valentine. 


51, s3 and 55 Little W rath st, 3 kr stores: cost, $10,- 
ovo all; o, J j Astor; a, A E Hudson. 


132 3d av, iron and br restaurant; cost, $14,000; A 
Stewart, lessee; a, Jordan & Giller. 


301 E 29th st, br workshop and stores; cost, 
o and b, P Goerlitz; a, F Ebeling. 


1535 3d av, br flat and stores; cost, $18,000; o, E 
Hacuser; a, Rentz & Lange. 


Ss taad st, rs0 e Lenox av, Ge and stone dws; cost, 
$12,600 each; 0, A Smyth; a, B Tuthill. 


W s Delmonico pl,roo n r61st st,3 fr dws; cost, $2,750 
each; o, Emma E Owens; a, J H Valentine. 


E s Bergen av, 107 n Grove st, br flat and stores; cost, 
$20,000; o, W A Fuch; a, G Matthias. 


ALTERATIONS—NEW YORK. 


$25,000; 0, 


$8,000; 


98 sth av, stone and br extension; cost, $13,000; 0, 
W Gebhard; a, J P Hardenbergh. 


217 Henry st, br extension; cost, $8,000; 0, L Good- 
man; a, F Ebeling. 

180-84 Christopher st. br extension; o, J 
a, J] B Franklin. 

29 W 36th: cost, $10,000; 0, A W Griswold; a, H C 
Avery. 

253 W goth; cost, $8,000: 0, Mayor, Aldermen, etc., 
Citv Hall; a, G W Debevoise. 


261 Bowery; cost, $8,000; 0, M F Lyons; a, F Jeath 


BROOKLYN. 


Ns St Marks av, 100 w Nostrand av, 3 br bidgs; cost, 
(1) $13,000, (2) $7,000 each: 0, Emma A Macy; a, Chas 
P H Gilbert. 

E s New York av, bet Park pl and Butler, 1 br bldg; 
cost, $35,000; 0, M E Church Home; a, Mercein 

“homas. 


250 w 2d av, ns 8th st, 1 br bldg used asa lard fac- 
tory; cost, $8,500; 0, Davis Oil Co; a, D E Harris. 

20th, ss, 175 w 6th av, 2 fr bldgs; cost, $6,000 each: o 
and a, E D Yarbee. 

Schenck st, es, 100s De Kalb av, 6 br 
$9,500; 0, Thos H Brush; a, J G Glover. 


W s Throop av, bet Quincy and Lexington av, 2 br 
bidgs; cost, $30,000; 0, Paul C Grening; a, I D Rey- 
nolds, 

749 Lafayette. brick ten; cost, $14,000: 0, Horatio 
Camp; a, W H Gaylor; b, S Parks and Jenkins & 
Gitiies. 

2d av, ws, 208 oth, 2 fr stores and tens: cost, $7,865: 
o, Anne Tienken and Adelein Seavers; a and b, F 
Gihrson. 


Halsey, ns, 150 e Throop av, 5 bs dwells; cost, each 
$5,300; o and b, J J Gordon; a, R Dixon. 

Herkimer, s s,240 w Troy av, 3 br basement frame 
dwells; cost, each $3,000; o and b, George Marriott; a, 
A Hill. 

N s Herkimer st, 200 w Rockaway av, 5 br tens; cost, 
$25,000 all; o, Eugene H Wilson: a, J E Styles. 

N s Greene av, 190 w Reid av, br ten; cost, $24,000; 
0, Thomas J Allen; a, A S Bedell. 


Secor 7thav and Berkeley pl. br, stone and terra 
cotta apartment house; cost, $45,000; 0, L W Winkel- 
mann; a, M J Morrill. 


N s Prospect av, 155 w sth av. 6 br dws: cost, $4,500 

each; o and b, Wood & Hermans; a, J F Wood. 
3s Clinton pl, 274s Grand av, 4 brown stone dws, 
Kirby; a, A Hil 


McKeever: 


bidgs; cost, 


BUILDING INTELLIGENCE. 
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20 Dean st, br dwell; cost, $15,000; 0, A W Dieter; a, 
R T Short, 


S e cor Hicks and Middagh sts, br dwell and store; 
cost, $10,000; 0, W J Hart: a, C Werner. 

Ws Dena 36s Hancock, br dw and store ; cost, 
$8,000 ; 0, J H Eckleoff ;a, Th Engelhardt, 

N wor Liberty av and Cleveland st,3 frame dws 


and store; cost, $14,000 all; 0, J E Reisert : a, Th 
Engelhardt. 


Ss Pacific st, rooe of Hoyt st, br Nursery ; cost, 
15,000 ; 0, St Mary’s Female Hospital; a, T S Hough- 
ton. 


Ns Dean st, roo e of Hoyt st. br Hospital ; cost, 
$25,000 ; 0, St Mary’s Female Hospital; a, J S Hough- 
ton. 


S_s N Second st, 25 e of Lorimer st, br dw and store; 
cost, $8,000 ; 0, Charles Sussteck : a, Th Engelhardt. 


Ss Lexington av, roo w of Sumner av, br flats; cost, 
$10,000 ; 0, M McLaughlin; a, C D Reynolds. 


E s Broadway, 28 s of Covert st, 3 br dws and stores: 
cost, $30,000 all ; o, W F Clayton. 


S w cor Atlantic av and Hinsdale st, br dw and store: 
cost, $10,000 ; v, Joseph Bray ; a, Wm Dunman. 


646 Myrtle av, br dw and store ; cost, $10,000; o, M 
May ; a, Th Engelbardt. 


Se cor Broadway and Covert st, br dw and store : 
cost, $20,000 ; o, W F Clayton. 

S s Montgomery st, 325 w oth ave, br dw and store : 
cost, $10,000 ; o, C P Murpby ; a, C P H Gilbert. 


Ss Montgomery st, 308 w oth av, br dw and store: 
cost, $13,000 ; o, Enock Putziler a, C PH Gilbert. 


98 Court st, br dwell and store; cost, $*2,000: 0, J D 
Willis; a, C Werner. 


Ss Palmetto st, roo e Central av. 2 frame dweils: cost, 
$8,400 all: o, Ralser & Volhain; a, B Finkenseiper. 


Es Verona st, cor Imlay st, 4 br tens; cost, $32,000 
all; 0, John E Nelrow: a, Geo Damen. 


N s 147th, soe Lexington av, 7 br dws; cost, $84,000 
all; o, Angelo Mondolfi; a, Schneider & Herter. 


Ss Montgomery st, 345 w oth av, br dwell; cost, 
$12,000; o, Chauncey Ives; a, C O H Gilbert. 


N s Carroll st, 450 e 8thav, br dwell: cost, 
o, J F Ackermann; a, C Werner. 


N s Hancock st, 275 e Tompkins av, 5 br dwells; cost, 
$25,000 all; o, Henry Smith: a, H V Porter. 


Ss South 8th st, 25 w Berry st, br dwell; cost. $9.- 
ooo; 0, John Kriete: a, Benj Finkenseiper. 


N ecor Nassau st and Smith Alley, br dwell: cost 
$12,000; o, Chas Leik; a, Carl F Eisensik. 


MISCELLANEOUS. 


MINNEAPOLIS, MINN.—Calvary Baptist Church 
will build a $30,000 church 


Park Avenue Church will erect a $45,000 building. 


CHICOPEE FALLS.—Prospect st, 4 fr. dwells; o, 
John McFetheries ; b, D. B, Griggs & Son. 


WINDOM, KAN.—A school building, to cost 
000, is to be erected here. 


$12.000; 


$25,- 


MANHATTAN, KAN.—Ulrich Bros., of this city, 
will build a double three story stone business house. 


SIOUX FALLS, DAK.—The Ryan Packing Co., of 
Dubuque, Iowa, will locate an $150,v00 plant here 


ST. CLOUD, MINN.—A $10,000 M E Church will 
be erected 


OWATONNA, MINN.—Hon George A Pillsbury of 
Minneapolis, has instructed plans to be drawn for a 
college bldg, to be built as soon as additional lands 
for the site are procured. 


MINNEAPOLIS, MINN.--CC Phillippi will build 
six 2-story wooden dwellings on Chicago and North 
avenues near 33d street at a cost of $15,000. 

Scott & Smith will build two 3-story, 12-room brick 
houses on 17th street, to cost $10,000. 


G W Brown, ot Fort Wayne, is trying to make ar- 
rangements for locating in Minneapolis a factory for 
the manufacture ot steel horse shoes. 


ST. PAUL, MINN.—The trustees of the Central Pres- 
byterian Church have asked the architects of the city 
to furnish competitive plans for the new church edi- 
fice, and to have them ready for inspection by June tr. 


Mr Marty will erect a $50,000 block on Seventh and 
Kittson streets. 
Beaupre, Keogh & Davis, wholesale grocers, will 


erect a 7-story brick block at the corner of 4th street 
and Broadway.* 


ST. IGNACE, MICH.—The Duluth South Shore & 
Atlantic Railroad Co. will build a Round House. 


ROCHESTER, MINN.—The Standard Oil Company 
is about to locate a 7,000 barrel tank in this city fora 


distributing point for this region. 
ST. LOUIS, MO.—Laclede and Boyle av, 4 br dws; 


cost, $30,000; 0 and b, P W Hassett. 


Grand and St Louis avs, 11 adj br dws; cost, $20,- 
ooo; 0, C Vonderahe; b, sub-let. 


Lynch and Cambria, br dw; cost, 
& Hi Laicke: b, WC Popp. 

Lynch and Broadway, brick dw; cost, 
Emily and I Rose; b, A Uhrie & Son. 


22d and Madison, 3 adj br dws; cost, $7,000; 0, F 
Ritter; b, P Riechers. 


16th and Market, br store and office; cost, $14,000; 
o, Flieschman & Co; b, B Weber. 


WESTFIELD, MASS.—Main st, foundry, 130x25; 0, 
H B Smith & Co. 


ST. PAUL, MINN.—roth cor St Peter, 6-story brick 
bldg, stores, arcade, and dwells; cost, $125,000; 0, 
St Peter Improvement Co. 


Jackson, near 6th, a-story br block; cost, $135,000; 
ale. 


$9,000: 0, A W 


$10,000; 0, 


Sherman, near Wilkin, 2-story fr dw; cost, $7,000; 
o, C E Huberhart. 


Itz Minor permits $108,750. 


May 19 


BUILDING INTELLIGENCE. 


PROVIDENCE, R. I.—Greene and Fountain, fr gy 
eee $20,000; 0, Wm Blakely; a, F E Fielding: -. 
not Iet. 


15 buildings costing less than $7,000. 
READING, PA.—Perkiomen av and T3th st, be de, 


cost, $7,000; 0, D P Schiott: a, LS Jaccby- b Hy 
L Rummel. 


eof 


SPRINGFIELD, MASS.—St James av cor Claresa..- 


st, brick and wood chapel: cost, $& ooo: 0, Hie. 
Cong Society; a, L B Walker & Son of New York 


ROCHESTER, N. Y.—Contracts have bern le: ty 


the new Second Reformed Church to be best cy 
Central av and Scio st, tocost $10,000; c,4 W Hx. 
man, a, Fay & Dryor 


Br bldg, cor Jefferson av and Strong st, to b- ty 
for storesand apartments; o, Marcus Hirskted: ;. 
Fay & Dryor 


Work on the addition to the Butt's bidz on Fs. 
change to be started soon, to have a frontaze uf , 
feet and raised 6 stories. fire-proof: 0, Butts Es:a- 
c, H H Edgerton; a, Warner & Biockett | 


Br and stone bldg, Lake av, for Raleigh Fare: + 
be used for stores and flats; c, Strauches & smith 

Plans prepared for 3-story br bldg used for fat: 
Gorham st; 0, John Daniby; a, W F Keily 

Plans prepared for a br barn, Washingtna,: 
cost $9,000; 0, Danford & Kna Pp; a, Urto Black 

Br bldg, E Main st, or Gibbs; cost, $20,000: 4, (5, 
Foote; 0, Palmer Bros 

Br bldg, nr Clinton st, stores and flats; cost, $1:.. 
ooo: 0, Isaac Hirchberg; a, Otis & Crandall! 

Commercial aay br and stone, N St Pau! e: cre. 
$30,000; a, Oscar nebel; o. Michael Kolb 


CHICAGO, ILL.—3 00-58 Sartoga, 23 brick cotta,e. 


cst, $20,000: o, W bowman 


3810 Wabash av, br dwell; cost, $8,000; 0, Mrs VY 
H Moran; a, Ed Steube; b, Lass & Williams 


206 Ashland av, br dwell: cost, $11,000;6, H 4 
Brown; a, Holabird & Roche; b, WA G&A E We's 


66-72 Adams, br addn: cost, 
Union Bldg Assn: a, Treat & 
Miner 


3820 Stanton, br dwell: cost .$8.000; 0, J B Pairs: 
-a, Handy & Cady; b, Denton & Scott 


958-60 N Halsted, br police station and bar:c« 
$18,000: 0, city of Chicago; a, Von Pelt; b. Pie. 
gerald Bros 

1077-83 Washington boul, br dw; cost. $17.07 <. 


Beckwith & Fleming; a, Jno F Warner: b, C4 
Moses. 


2943-45 Lyman, br st and flats: cost, $8,000: 
i ames Hogan;a, L H Hintz; b, Prath & Nite. 
n 
_953-65 Leavitt, br st and flats: cost, $ro,coo:, F 
Fllig; a, Schaub & Berlin; b, C Marquer & Becie: 
606 N State, br dw and barn: Cost, $20,000; 6, ¥ 
H Bush: a, Cobb @ Frost; b, L Weick 
352-60 N Clark, br st and dwell; cost. $11,000: ¢, F 
H smith, Jr: a, Cobb & Frost, b, Jno Mountain 
3145-47 Indiana av, br dw: cost, $12,000; 0, | 
Hutchinson; a, H D Deam: b, Jos Boydell 
346-50 S Clark, br st and offices: cost, $12,020; © 
Jas Goggin; a, Jas J Egan; b, Jas Gogyin 
3244 Lake Park av, br dw: cost, $12,000: 0, C | 
Pennoyer; a, Burnham & Root; b, W A Barton 
374-78 Sheffield, br flats; cost, $ro,om:; 4, 17 
Shay and T G Donegan; a, F L Lively: b, Jos Hodz- 
son 
349-53 W North av, br st and flats; cost, $1706 
o, H Abrahams: a, H § Jaffray; b, Kies & Son 


349-51 W North av, br flats: cost, $12,000: 0, aac: 
b, same as above 


$13,000: 0, Naror; 
Foltz; b, Robirsu- ¢ 


DETROIT, MICH.—8o0 Beech, br dw; cost. $1. 


o, J R Brown; a, M W Scovill: b, Stevens & Co. 
Russell, br factory: cost, $7,000; 0, Wood Alect: 
Co; a, Donaldson & Mcier; b. T Shirk & Co. 
Guoin, br foundry: cost, $7,000; 0, W P Kings¥: 
a, same as above; b, T Fairbairn. 


53 Elliott. br dw; cost, $16,000: o, Mrs N Broat: 
o, Rogers & McFarland; b, Tupping & Fisher. 

168 Woodward av, br store; cost, $40,000; 0, Mn 
W H Stevens; a, M L Smith: b, same as above. 

66 Garfield av, br dw; cost, $7,000; 0, E C Var 
Husan; a, Scott & Go; b, M Blay. 

475 Fort, br school; cost, $20,000: 0, St Joachix- 
Society; a, L Coquard: b, same as above. 

Baker, br store; cost, $14,000: 0, C E Hressler: =. 
same as above; b, H Chandler. 

107 Lincoln av, br dw; cost, $7,000; 0, J Harris; i. 
G E Depew; b, Green & Gold. 

q netoon: br dw; cost, $8,000: 0, H Wetsell: a. 4 

rarney; b, T Schriber. 

Second, br dw: cost, $12,000; 0, A Cooley; a. sm 

as above; b, J Waterfall. 


240 Adams, br dw; cost, $7,000; 0, F Moran: a até 
b, same as above. 


264 Lafayette av, br dw; cost, $7,000: 0, C F Ptr. 
die: a, Scott & Co; b, H Carew. 

Jefferson, br dw; cost, $15,000; 0, N G Williar-, 
a, J Gearing, b, A Chapoton, Jr 


yearns, br dw; cost, $10,000; 0, J Deitz; z. 
J V Smith; b, same as above. 


BOSTON, MASS.—Huntington av, cor Camder, ¢ 


hospital; cost, $85.000; 0, A L Murdock: a, Applet" 
& Stephenson; b, J M Keeney & Co. 

66 Elm, wood dw; cest, $7,500; 0, F B & J W Ate 
tin; aand b, E W Archer. 

139 Trenton, wooden dw; cost, $7,000; 0, Wm 
Pigeon; a, L Underwood: b, Wilbur Goodwin. 


459 461 Beacon, br dw; cost, $44,000; 0, a and t, 
H Caton. 


2©4-256 Marlboro, br dw; cost, $60,000; o and a, $ 
W Merrill; b, David L Rand. 

115-117 Newburg, br dw: cost, $50,000; a, Wm * 
Rand; a, S D Kelley; b, owner. 

Boylston, Dartmouth, and St James av, Publi 
Library of Boston: cost, $1,600,000: 0, city of Bes | 
ton; a, McKim, Meade & White. 





THE ENGINEERING & BUILDING RECORD 


THE SANITARY ENGINEER. 


A JOURNAL FOR THE ARCHITECT, ENGINEER, MECHANIC, AND MUNICIPAL OFFICER. 


Entered according to Act of Congress in the year 1888, by Henry C. Meyer, in the Office of the Librarian of Congress at Washington, D. C. 





VOLUME 17. 
PUBLISHED EVERY SATURDAY. 
NuMBER 26. 


NEW YORK, MAY 26, 1888. 
LONDON, JUNE 9, 1888. 


SinGLe Copizs, Tan Cents. 
Subscription, $4.00 per year in advance, post paid. 
SIncLE Corres, S1xPENCE. In Great 
Subscription, 20s. per annum in advance, post paid. BRITAIN. 


by AMRRICA 





THE ENGINEERING & BUILDING RECORD, 
conducted by ELENRY C. MEYER, is published every Satur- 
day at §2& 8&4 Fulton Street, New York. (P.O. Box 3037). 
Its opinions upon all technical subjects ave either pre- 
bared or revised by sbecialists. 


TERMS, $ PER YEAR, IN ADVANCE. 
Postage Paid. 


OFFICE IN GREAT BRITAIN, 
g2 & 93 Fieet St., Lonpon. 





TERMS, aos. PER YEAR, IN ADVANCE. 
SINGLE COPIES, SIXPENCE. 


Postage Paid. 





British and Continental subscriptions should be sent to the London 
office. Checks, express money, and postal orders should be made payable 
to the order of THe ENGINEERING & BuiLtp1nG Recorp (New York), 
and crossed ——- ——& Co. 

Continental sabe uons are also received by F. A BRrocKHAus, 
Esq. Querstrasse 99, Leipzic, Germany, and AsHer & Co., Unter den 

inden, Berlin. 

Subscriptions to the Continent of Europe and Australia, $5; China, 
Jaren: Sandwich Islands, Mexico and Cuba, $5; South America, $s. 

The date when the subscription expires is on the Address~Label of 
each paper, the change of which to a subsequent date becomes a 
receipt for remittance. No other receipt is sent unless requested. 

Subscribers will please notify us promptly of any failure to receive 
the paper, and also of any change in their address. 

Remittances are at the risk of the sender, unless made by registered 
letter or bv check or money order payable to TH& ENGINEERING & 
Burtp1nGc RECORD. 

When a change of address is desired, both the old and new addresses 
should be given. 








TABLE OF CONTENTS. 


EDITORIALS ° PAGB 
A Demand for Improved House-tops—A City Engineer’s 
Fees—The Healthfulness of New York City—The Im- 

portance of Manual Training—Sanitary Inspection. . 357-358 


Notes: Falting Floors in a Half-Demolished Building—Thea- 
tre Construction in Russia—Classified Index of Patents— 
Sinking Piles in Quicksand—A Sanitaty Conference in 
Minnesota—A Proposed Bridge to East Boston—Louis- 
ville Canal—A C. O. D. Gas—Meter—Uakland, Cal, 
Sewerage System—/adian Engineer—Detroit River 
Tunnel—Union Club House................... Cetenee eas Se 


ENGINEERING AND ARCHITECTURE : 


Our Architectural Illustrations: A out House, R. H. 
Robertson, Architect—Old Colonial Details, Mansion 
House, ‘Towsontown, Md.............-06. es cee cece 358-359 


Builaers’ and Contractors’ Eo gineering. and Plant. No. 
XXXV. Erection ot Poughkeepsie Bridge, No.5. (Six 
HIlustrations) ......... .. A BUSA, Cea wae eee 360-361 


Pavements and Street Railroads. No. XXX. Asphalt Pave- 
ments in the United States. By W. P. Rice,C.E ..... 361 


The Use of Salt Glazed Vitrified Pipe in Water-Works Con- 
duits. By Stephen E. Babcock...... 1.2... 000. 361-362-363 


Annual Report New Bedford Water-Works................. 363 


Book Reviews: Practical Hints for Draughtsmen. By Chas. 
William MacCord............. ... jie wwa aime Hin eatele 393 


Novelties: A Dock System, J. M. Cornell (One Illustra- 
tion—Canal Boat Propulsion, C. F. Casselman—Pneu- 
matic Gun, Nat W. Pratt—Radiator, Stephen E. Rhodes 363 

Domustic ENGINEERING: 

Plant of the Boston Heating Company. 

A Specimen of Bad Plumbing in Washington. (Three Illus- 
CYRUIONS 5. foro ee oere ied, hawt wa ees orea dr saeatiae ie 364-365 

A Special Water Back Arrangement. (Ihree Illustrations).. 365 


Proposed Plumbing Regulations for Pittsburg.... ......... 3s 


Philadelphia Trade Schools............. 0... c eee ceceweee cee 365, 


Correspondence: On Propriety of Omitting Trap From 
House- Drain Connected with Smal! Pipe Sewers—The 
Duty of New York Plumbing Inspectors—A Telephone 
Plant Waoted—Formulz for Dynamite and Address of 
Parties Skilled in its Manufacture—Strength of Cement 
Mortar—The Nomenclature of Kailroad Curves...... 365-366 


Reports of Meetings: 


American Society vf Civil Engineers.................6. 366 
Western Society of Engineers... 2... 2.0.2.5. cee ee we 366 
Engineers’ Club of Philadelphia... ... . ..... ... .. 366 
Engineers Club of St. Louis....... Dia abtavgt: Gan ot . . 366 

New England Water-Works Association .. . ...... 366 
Gasand Electricity ... 2 ........--..-.005- 366 
Cincinnati Civil Engineers’ Social Club..... 2 ....-... 0 see eee 366 
WGC Ritter icovsctiniasciia 15. al idoiedadabas Cashes eas 366 
Prs0Gal siccaeesteis wees eo emus hy Paw ee Re a te. a 366 
Contracting Intelligence... .... ........0- eee oe b Avatars uatah WS 367-368 
Building Intelligence 20... 6k cece cee ee ee tee eee tees 368 
Proposals. ....... . 2 .cescoeee. eee eee oledii-Vill- 368 


A DEMAND FOR IMPROVED HOUSE- 
TOPS. 


IN a recent number of the Medical Record, 
Dr. Gouverneur M. Smith has published a paper 
under the title ‘ Wasted Sunbeams—Unused 
House-Tops,” in which he urges that the roofs 
of city houses beso constructed as to afford play 
and sun rooms, It is not altogether a new idea, 
as Dr. Smith points out, for it is common enough 
in Oriental towns to make great use of the roofs 
as a lounging-place or promenade, and he might 
have quoted the customs of our own Pueblo 
Indians to the same effect. Some years ago the 
superiority of the roof to other parts of a house 
in a Sanitary point of view was discussed in the 
public press, and after it was shown that the 
reception-room, the dining-room, the library, the 
nursery, and the kitchen would each be much 
healthier and more attractive if placed on the 
roof and encased in glass, the subject seemed to 
lose interest and was soon forgotten. 

This is not due to mechanical difficulties in 
the way of construction, for although these 
would be considerable, and involve additional 
cost to that now incurred for roof-work, yet the 
resources of the modern architect and engineer 
are quite sufficient to overcome such obstacles. 

The greatest of these would be due to the 
great differences in height between adjacent 
buildings, so that the occupants of a house-top 
would be liable to be either looked down upon 
and deprived of privacy, or to be supplied with 
foul air from their neighbors on a lower level. In 
avoiding these difficulties the result would, in 
most cases, be equivalent to adding to the house 
another story of the nature of a photograph gal- 
lery, with an increase of cost of annual repairs, 
and therefore of rent, which would greatly limit 
the demand for such dwellings if popular opinion 
on the subject remains what it is at present. 

We can, however, safely premise that if Dr. 
Smith, and those who think with him, can suc- 
ceed in creating among the average householders 
of New York such a demand for the-use of the 
house-tops that they are willing to pay from two 
to five hundred dollars per annum for it in addi- 
tion to the present rents, the architects and 
builders will provide for the asphalt roofs, the 
glass-enclosed cupolas, the perpetually-burning 
gas-jets in the tops of the soil-pipes, the police 
watch-towers, and the many other adjustments 
needed to make the new plan work satisfactorily 
in a city like this. 


THE HEALTHFULNESS OF NEW YORK 
CITY. | 

Tue letter of Dr. Tracy, published in the 
City Record of April 26, 1888, comparing the 
mortality statistics of London with those of 
New York for the last twenty years, contains 
matter of permanent interest, which ought 
to be published where it would be more 
readily accessible than it can be in the files 
of the City Record, the official journal of the city 
of New York, a newspaper little known beyonu 
this city, and not easy to procure. After point- 
ing out that the annual death-rate of London is 
about 20 per 1,000, while that of New York is 
about 26 per 1,000, Dr. Tracy gives some tables 
which have been compiled to show how far the 
excessive death-rate in New York is due to par- 
ticular forms of disease. From these it appears 
that the excess of mortality in this city is due to 
diphtheria and croup,diarrhceal diseases, phthisis, 


and kidney diseases. Most of these are what 
are called preventable diseases—that is, they are 
due to causes which may be more or less done 
away with. 

Dr. Tracy concludes “that the overcrowding 
in New York (16.37 persons to a dwelling in 
1880, as compared witb 7.8 in 1881 in London) 
and the trying climatic conditions make it very 
improbable that the death-rate of this city can 
ever be reduced as low as that of London.” 

We also think it improbable, but for somewhat 
different reasons, among which is our form of 
municipal government and the peculiar relations 
which ward politics occasionally bear to muni- 
cipal sanitary engineering work. The excess of 
deaths in New York appears to be largely due 
to diarrhoeal diseases and probably occurs chiefly 
among the infants of the tenement-house popu- 
lation during the summer months. Dr. Tracy 
has not attempted to compare the death-rates of 
the slums of East London with those of the ten- 
ement-house region of New York, but it is 
probable that these do not differ much except as 
indicated above. 

So far as climatic conditions are concerned, it 
is doubtful whether either city has any marked 
advantage, and the fact that New York is much 
more overcrowded than London is not a thing 
independent of municipal sanitation, but a part 
of it, and shows that we are more in need than 
our neighbors of improvement in this matter. 


A CITY ENGINEER'S FEES. 


THERE seems to be some dissatisfaction in 
San Diego, Cal., with the charges made by the 
City Engineer for street improvements which are 
assessed directly upon the property benefited. 

According to the San Diego Union, the City 
Engineer receives a salary of $200 per month, 
and in making preliminary surveys and estab- 
lishing street lines and grades the time of his 
assistants is charged to the city at their actual 
wages of from $2.50 to $5 per day, but in laying 
out, superintending and estimating improvements 
in progress he appears to be employed by the 
contractor, and though his own services do not 
seem to be charged for, those of the same assist- 
ants are, and at the rate of from $10 to $12.50 
per day, and these charges are included in the 
contractor's bill and assessed upon the benefited 
property. 

This practice does not seem to be authorized 
by the law, which merely fixes the monthly salary 
of the City Engineer, and the property-owners 
are becoming uneasy at what they consider an 
unnecessary expense. 

While it is difficult to see any good reason for 
making such a distinction in methods of charg- 
ing for work done by the same men on the same 
improvement, it does not follow that the City 
Engineer is overpaid ; a good city engineer rarely 
is. Usually it would be cheaper for the city to 
employ him at almost any price than to try and 
get along without him, but it would be certainly 
much more satisfactory for all parties to have a 
definite and uniform system of charges agreed 
upon and established by law. 

There is probably much diversity in the 
methods adopted by different municipalities for 
paying their engineers, and we should be glad to 
hear of those that have given satisfaction, and 
perhaps even of some that have not, if the objec- 
tions are pointed out and the remedy suggested. 
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THE IMPORTANCE OF MANUAL 
TRAINING. 


CERTAIN young Englishmen have recently 
come to America to find business as electricians. 
They are well educated in the books, but have 
no knowledge of handicraft. Herein is a vital 
mistake. ‘There is no place here for such men, 
either in our electrical establishments or in any 
of our industrial enterprises. To secure a place 
for one’s self the young man must be able to do 
with his own hands the work he is to direct others 
in doing. Educational systems are more and 
more taking this into account on this side of the 
Atlantic. 


SANITARY INSPECTION. 


Tuis is the time of year when health inspec- 
tors ought to be at work in all the smaller towns 
and villages making a systematic house-to-house 
inspection, and seeing for themselves what the 
condition of cellars, outhouses, privy-vaults, etc., 
etc., really ts. 

It educates the public, calls the attention of 
householders to dangers and nuisances which 
they would otherwise overlook, and many of 
which they will gladly abate when they are 
pointed out, and is in many respects among the 
most useful work which a health department can 
perform. 

We are glad to see that this fact is recognized 
in the last quarterly report of the Illinois State 
Board of Health, and that local health boards are 
urged to again push the work. It isa great error to 
suppose that it is only the tenement-house district 
of a large city that needs regularly repeated ex- 
aminations from a sanitary point of view ; there 
is not a village in this country that would not be 
the better for them at least once a year. 


FALLING FLOORS IN A HALF-DEMOLISHED 
BUILDING. 


On the 23d inst. the floors of a brick building that was 
being taken down on the corner of Broadway and John 
Street, New York City, fell, causing the death of one of 
the workmen and the injury of several others. 

The accident appears to have been due to an excessive 
accumulation on the upper floors of bricks and other 
rubbish from the walls that were being removed. 

It does not seem as if it ought to be necessary to tell 
those engaged in such work that after the building has been 
stripped of its trimmings and before the walls are touched, 
all the floor-boards should be removed from all the floors 
so that all bricks can fall through to the cellar, and no 
dangerous accumulations on the floors be possible. 


THEATRE CONSTRUCTION IN RUSSIA. 


ACCORDING to a correspondent of /ndtan Engineering, 
the Russian seems to have sounder notions about the build- 
ing of a model theatre than his English critics. One such 
Thespian temple was opened at Odessa last December. In 
fifteen seconds the body of this theatre can be altogether 
separated from the stage by the drop of an iron curtain. 
The auditorium is heated with hot air ; all the rest of the 
building with hot water. The electric is the only light 
used ; dynamos and engines for its generation being located 
a mile away from the premises. Water is laid on all over 
the theatre. In the lower parts it is supplied direct from 
the town reservoirs, and in the upper parts from three iron 
tanks on the roof, fed bya steam-pump. The stage is not 
only separated from the auditorium by the iron curtain, 
but also from the back premises by automatic iron doors 
leading into fire-proof corridors, which in their turn are 
divided from the dressing-rooms byiron doors. The floor- 
ing of the whole building is made of iron. 


CLASSIFIED INDEX OF PATENTS. 
THE Franklin Institute of Philadelphia has adopted 
the following very proper resolution : 


**Resolved, That the Franklin Institute earnestly recom- 
mends and urges upon the representatives in Congress to 
yive operative effect to the recommendation of the Com- 
missioner of Patents by enacting promply such laws as 
will secure the preparation, by persons of competent skill 
and knowledge, of concise and thoroughly indexed classified 
abridgements of patents for invention, and the publication 
thereof, and the placing of such publications on sale at 
moderate charges, and accessible to the public in libraries 
for the better diffusion of knowledge on such subjects.” 
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SINKING PILES IN QUICKSAND. 


THE following methods of piling for the false work of 
bridge spans were used by Mr. R. Fuimer, then with the 
King Bridge Company, in the erection of work over the 
Brazos River, Tex., where the bottom was a quicksand 
that had given great trouble with ordinary supports. Near 
Hempstead one 220 feet and one 175 feet highway spans 
were carried over an elevation of 45 feet above the water, 
which was about 8 feet deep. 

Cottonwood piles 60 feet long and up to 20 inches in 
diameter were procured and sharpened at their butts. 

A beam projecting forward first from the pier and after- 
wards from the bents already set served to swing the piles 
into place. A scow whose width corresponded to the re- 
quired distance between bents was moved to the pier or 
last-erected bent, and men on deck with levers capstan- 
wise twisted each pile around its vertical axis and it rap- 
idly sank 12 or 15 feet, and when released was held 
firmly by the skin friction of the sand, fully answering all 
requirements. In this way a gang of 10 men set 80 piles a 
day at a cost of not more than $25. 

At the Granburg crossing of three 175 feet spans at a 
height of 40 fect, a device similar to the grillage of the 
Hanover Pond trestle illustrated in our issue of December 
24 was effectively employed. 

Trestle bents of the required height and 25 feet wide 
were framed, the posts were cut square at the foot and on 
their lower ends two 3x12-inch planks 18 feet long were 
spiked flatwise against the end surface so as to form a shoe 
projecting about 5 feet beyond the trestle on each side, the 
two planks lapping 2 feet at the centre where they were 
spiked together. These bents were then floated out, raised 
up and braced in position and proved firm and solid. When 
taken down to move forward to the next span the shoe 


plank usually became loosened and floated off, but this 
only occasioned a little trouble in spiking them on again. 


A SANITARY CONFERENCE IN MINNESOTA. 


THERE will be a sanitary conference held in Rochester, 
Minn., May 2g to 31, inclusive. The programme is : 

Tuesday, May 29.—Keception of conference by city 
authorities, with an address by the Mayor and other 
prominent citizens ; paper, ‘* The Relation of Citizens to 
the Official Administration of Public Health—State and 
Municipal,” Professor W. W. Folwell, of the State Uni- 
versity. 

Wednesday, May 30.—General subject is: ‘' The Or- 
ganization and Work of Local Boards of SIealth ;’’ also, 
‘* Water-Supply for Families and Communities, its Sources 
and Dangers ;”” reports of delegates on local water-supply ; 
existing legislation for the protection of public and private 
water-supply ; demonstrations of methods of water analysis 
available for local boards and health officers ; paper, ‘‘ The 
Relation of the Citizen and the Home to the Health 
Officer and His Duties,” Dr. A. T. Conley, Health Officer 
of Cannon Falls; paper, ‘‘ The Duties of the Citizen as 
Respects Vaccination, and Other Means for Prevention of 
Infectious Diseases,” Dr. W. A. Hunt, Health Officer of 
Northfield. 

Thursday, May 31.—General subject : The disposal of 
excreta and garbage and control of offensive trades. Papers 
and discussions by Secretary State Board of Health, Dr. 
Staples, Health Officer of Winona, anc delegates generally. 
Second subject : Preventable diseases of men and animals ; 
papers by Dr. F. J. Davis, State Board of Health ; Dr. 
G. A. Hanson, Leper Hospital, Bergen, Norway ; Dr. 
Bowers, Superintendent Second Hospital for the Insane, 
and others. 


A PROPOSED BRIDGE TO EAST BOSTON. 


THE necessity for some more direct communication 
between Boston and East Boston than that supplied by 
the ferry has become increasingly apparent, and some 
time since a committee of the Board of Aldermen advised 
the construction of a tunnel. The committee of the 
Common Council, however, to whom their recommendation 
was referred, think that a bridge would be preferable, 
though they are yet undecided as to whether ‘‘a surface 
or an elevated bridge would be more desirable,” meaning, 
we presume, either a pile or short-span bridge with a draw 
or one sufficiently high to dispense with such an arrange- 
ment. 

The latter committee seem to have investigated the 
matter pretty thoroughly, having visited Chicago, Cincin- 
nati, Covington, New York, and Brooklyn, and their 
report includes a brief description of the Washington and 
La Salle Street tunnels at Chicago, the two bridges at 
Cincinnati, and the yet unfinished Manhattan Bridge over 
the Harlem River in New York City. 


ONE or two of the earliest locomotives were designed to 
be propelled by legs arranged to kick out behind, and now 
a Camden inventor, whose name we considerately withhold, 
has patented the same thing as a ‘‘motor for street- 
railways.” 
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AC. O. D. GAS-METER. 


THE /ndian Colonial and Foreign Engineer an! Builder 
says the preference of the poor for kerosene oil a pears to 
be largely due to the fact that it can be purchasec in small 
quantities— whereas the use of gas results in fcrmidable 
quarterly bills. Several attempts have been mad: to meet 
small consumers in this matter; and the corpovation of 
Birmingham (England) is now about to institute a2 entirely 
new departure in the sale of gas by the use of ** pz y-before 
delivery”? meters, devised by Mr. Brownhills. One or 
more pennies are dropped into an opening, and the regula- 
ting apparatus of the meter liberates a quantity of gas of 
corresponding value—after which it stops, awaiting the 
advent of fresh pence. The coins accumulate in a locked 
receptacle, and are removed by the collector at intervals. 











—_—_— 


PUMPING BY ELECTRICITY. 


Messrs, IMMIscH & Co., of Kentish Town, London, 
have designed and erected an electric pumping-plant for 
the St. John’s Colliery of Messrs. Locke & Co., Norman- 
ton, Eng., which is described in the A/ectrictan as being 
very successful. 

It raises the water at one lift of goo feet at the rate of 
7,200 gallons per hour. The pumps are differential, with 
two 6-inch and two 44-inch rams running at a speed of 
25 revolutions per minute, against a pressure of 4oo 
pounds per square inch. 

The actual power expended on the water is 33 horse- 
power, and that exerted by the dynamo is 53 horse-power. 
showing a utilization of about 62 per cent. 


—— 


OAKLAND SEWER SYSTEM. 


From the reports of the discussion at the meeting of 
the Oakland, Cal., Board of Health, it would seem 
that the sewerage system of that city is defective and inad- 
equate. The attempt, however, of different members to 
improve the system by proposing to authorize the con- 
struction of certain sewers is a mistaken one. The true 
way to find out what is needed is to have the City Engi- 
neer authorized to retain as consulting engineer a gentle- 
man who has made a specialty of this matter, and who, 
with the data in the possession of the City Engineer, could 
recommend a comprehensive and intelligent system. To 
build a sewer here and there, as each member of the board 
thinks is necessary, is a very unsatisfactory way of dealing 
with a problem of this sort. 





LOUISVILLE CANAL, 


THE Kentucky Legislature surrendered the Louisville 
Canal to the U.S. Government. The city of Louisville 
has since desired the privilege of discharging their sewage 
into it. This was objected to by Major Stickney, U.S. 
Engineer's office, and now the Secretary of War has made 
a report sustaining the objection. The result will prob- 
ably be an intercepting sewer. Whether the Government 
or the city of Louisville is to pay for it is now the matter 
under consideration. 


ARCHITECTS may be interested in knowing that it is re- 
ported that Cornelius Vanderbilt has offered to erect for 
the Urion Club of this city, on four lots owned by him on 
Fifth Avenue, such a club-house as thev desire, furnishing 
all the money needed, the club to pay four per cent. per 
annum on the amount. 


PREss dispatches state that a syndicate has been formed 
to tunnel the Detroit River at Detroit. It is composed 
of D. O. Mills and George Bliss of New York, Mr. Laid- 
law of the Bank of California, and several officials of the 
Michigan Central Railroad. 


THE /ndtan Engineer, published in Calcutta, announces 
that it will hereafter appear weekly instead of fortnightly 
as heretofore, the subscription price remaining unchanged. 
We are pleased to note what we presume may be consid- 
ered an evidence of prosperity and an increased demand 
for engineering literature. 


OUR ARCHITECTURAL ILLUSTRATIONS. 
A COUNTRY RESIDENCE—R. H. ROBERTSON, ARCHITECT. 


THE basement and terrace is of stone. The first story 


walls of brick, shingles above. 





OLD COLONIAL DETAILS.—MANSION HOUSE, TOWSON- 
TOWN, MD. 


a ee | 


rae 
CS eR 


ore ty 


! Pe “a 
. he Toy 6 Te Sar * ¢ oe ee J pre 
eee OS Be eS es es ee OE Sosa S : : 


-epee 








| | : > ptt Shi rian li 
BP oe { | ee 
ht = a cin i yt ¢ if e é i “ii 
¢ <a \ Liang Qh Ait Ss" 1 hoa ee ? | , 
é | | iy y ft . \ wn . ot ogt : ' , | ! 
bee | wits} A's 4 ( _ elt vehi ps Ga a era we ’ . i" ; . 
_ hee wi | \ iF iy, tee my \ G - | 
sy, yer ’ | J } Hanes ete 
. . tt" ‘ | 
“\ \ ted PMLA 1) : 
» = f ‘ 4 be t | 
bam a) A gts | ip pee AF NE Ok 7 1 
1 ‘. | Ck !- PRA 
. _. 3 jAd 4 “es ; 
‘ : ye ¢ aan {, ~l /* 


THE ENGINEERING & BUILDING RECORD ILLUSTRATED SERIES 
A COUNTRY HOUSE. 
R. H. ROBERTSON, ARCHITECT. 


MEW YORK, VOLUME XVII. 


COPYRIGHT BY THE ENGINEERING & Building RECORD 
- a ae ee ti fee - iy A 2 = - = . S me ar | 


i af 8 - 7 
‘ ; 
2 ce : te , NEO ze 
; . a! a ‘ x 
: : AY ' Be i: 4 = am ® t ce 
a é acy oe gee ‘a ; © “2.008 , a ‘ \ ran} : : s 





i 


~ ~~ a, 








ny 









and ConsTruchon Record ~ 


«Chamber. 


Towsontown -near- DaltimoreM<d- 
‘Mantle-in Dinmg-Room.- : 


Measured ond drawn for The Sanitary Engineer 





Mansion: House: at 


| oeeteeel 
I Ll 
oe 


i | 








360 THE ENGINEERING AND BUILDING RECORD. 


May :6 








BUILDERS’ AND CONTRACTORS’ ENGINEER- 
ING AND PLANT. 


No. XXXV. 
(Continued from page 352.) 
ERECTION OF POUGHKEEPSIE BRIDGE.—NO. 5 
RIVETING TRAVELER, DERRICK, AND GENERAL PLANT. 


FIGURE 23 shows the general design and arrangement of 
the riveting-traveler, which is a novel device built expressly 
for this work, where it has proved of great value and con- 
venience. 

Longitudinal girders L L support the pairs I, J and K 
of braced posts that carry platform M M, in the centre of 
which a pivot and track receives turntable G, which re- 
volves freely with its platform N N. 

Over this upper platform are carried a special engine 
E and its boiler, and a Blake pump P which delivers into 





*No. 1 of these articles, containing the General pescation ane ap 
account of submerged work, appeared in our issue of March 

2, Masonry, issue of Mays; No. 3, False Work, issue of Mes 
No. 4, Travelers, issue of May 19. 


In our mention, in the introductory article of this series, of the 
persons connected with this interesting work, we ae omitted 
to say that the drawings loaned us by Mr. J. F. O'Rourke were, 
many of them, prepared by him to accompany nha paper on the 
Poughkeepsie Bridge that was presented at the last convention of 
the Amencan Society of Civil Engineers. 
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cylinder S, where pressure is maintained by weight W, 
which is guided in braced frame U. 

D D are projecting beams, with track upon which truck 
Y runs, and in turn carries trolley G through a fixed nut, 
in which a threaded rod T passes. The revolution of T 
by chain and sprocket-wheel H gives transverse motion 
to G, and the longitudinal motion is easily obtained by a 
slight pull in the plane of D. 

An hydraulic-riveter R (Tweddell system) is suspended 
by differential hoist from G, and thus has a universal] adjust- 
ment, permitting it to easily reach any rivet in the lower 
part of the bridge. 

Z Z is the flexible hose bringing water under pressure 
from S. 

B is a Sturtevant blower, furnishing blast for rivet-fur- 
nace F. C is a hand shears for cutting rivets, etc. 

Figures 25 and 26 show the details of boom-derrick, 
designed and used by Mr. Baird. It has a special foot- 
block at F, a reinforced bearing at A, and link connections 
at D, designed so as to weaken the timber very little and 
obviate cross strains. B B are braces across whose tops a 
saddle-block C is lashed and tightly anchored down by rod 
R, screwed up under the foot-block, thus preventing any 
possibility of the derricks ‘‘ kicking” when the boom is 
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swung out from B B. Several of these derricks have been 
placed on top of the false work and in other places and 
have proved efficient and satisfactory in severe and constant 
use. 

Figure 27 is Baird’s improved hoisting-engine, built by 
J. S. Mundy, of Newark, N. J. It is of 20 horse-power, 
with double cylinders 7x12 inches. The 6-inch heads have 
separate clutches and gearing, enabling each one to hoist, 
lower, or hold on independently of all the rest. Bya 
simple arrangement the track-wheels can also be quickly 
and easily thrown into gear and the engine transformed 
into a locomotive able to travel ten miles an hour. Three 
of these machines are used on this erection and have 
become almost indispensable. 

The erection plant for this work is very complete and 
well chosen. A great part of it is new and much of special 
and improved design, and all is streng and serviceable. 
The magnitude of the work requires a large outfit, some 
of the principal items of which have been 2 dredges, 8 
hoisting-engines, 2 pile-drivers, 14 scows, 3 steamboats 
at different times, and one ferry launch continually, be- 
sides the machines and structures described above, and 
many car loads of small tools and necessaries. 

There were more than 40 sets of triple tackle, with 
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patent 16-inch sheaves, and 2,500 feet each of best Manilla 
line, 14 inches diameter. For erection of iron-work a 
force of 130 to 140 men was required; masons and other 
workmen would raise the total force to about 350 men, 
employed at the busiest time. After the completion of 
the false work the progress of erection depends upon the 
supply of iron, and when that is in readiness it has been 
very rapid. Mr. Baird estimates that with all the material 
at hand he could raise, connect, and swing one 525-foot 
span in 12 days. 

In one day a 125-foot section of the tower on pier No. 
2 was raised and connected. 

In another day 108 lineal feet of the truss was raised 
130 feet and connected complete. The duty of the hoist- 
ing-engines has been very severe, 34 tons ata single lift 
having been raised by one engine and the 100-foot trav- 
eler. 

The plan of erection, as previously outlined, is very 
simple. The shore-arm spans were first erected, al] ma- 
terial being hoisted from the water’s edge and placed in 
position by the traveler at one operation ; connections were 
then made and the rivetsdrivenbyhand. The525-footspan 
between piers 2 and 3 followed next ; timber, supplies and 
some iron was raised by a boom-derrick placed at the 
west end of the false work, but most of the members 
were brought in large lots by scows to foot of piers 2 or 3, 
the erecting traveler moved out to end of false work, di- 
rectly above, and the pieces raised by its mast and boom- 
derricks delivered by them to trucks running through the 
traveler, and by them distributed in required positions. 
The traveler was then run over the work, and, lifting the 
truss members for a panel, held them until connected and 
self-sustaining, at any convenient time after which the 
riveting-traveler ran along through the trusses and under 
the erecting-traveler and drove all field rivets, except oc- 
casional ones that could only be reached by hand. After 
this span was completed the cantilever-span between piers 
¥ and 2 was erected in the same way as the shore-arms had 
been, and the centre connection was made Jan. 2, 1888. 

The danger from ice in the river delayed the false work 
for the span between piers 4 and 5, but it is now being 
put up, and the completion of that span and the remain- 


ing cantilever-arms will probably be rapidly accomplished. 
(To BE CONTINUED.) 


PAVEMENTS AND STREET RAILROADS. 
No. XXX. ~ 
(Continued from page 281.) 


ASPHALT PAVEMENTS IN THE UNITED STATES, 


AT a recent meeting of the Board of Improvements of 
Cleveland, O., City Engineer Walter P. Rice made the 


following report of his investigations of asphalt pave- 
ments : 


‘* The best material for pavement purposes seems to be 
the Trinidad asphalt, which is controlled by the following 
companies: Barber Asphalt Paving Company, Warren- 
Scharf Asphalt Paving Company, and National Vulcanite 
Company. The latter company is able to command asphalt 
only for laying pavement other than the Barber, while the 
two former lay pavement under the same specifications, 
but in separate territory. There can therefore be no com- 
petition and but one bid can be received under the same 
specification, and to all practical intents cities or individ- 
uals using the street pavements are subject to such dicta- 
as as may be imposed as to cost of all repairs and resur- 

acing. 

i T exaciined over twenty streets in Washington, D.C., 
paved with asphalt, vulcanite, and coal-tar distillate, The 
age of these pavements ranges from five to fourteen years. 
In general they are in good condition, show frequent re- 
pairs, and aresubject tolight traffic. Pennsylvania Avenue 
and K Street are typical respectively of heavy and light 
travel. Pennsylvania Avenue, the pavement of which is 
parc Trinidad and part Neufchatel rock asphalt, is about 
105 feet between curb lines, age 12 years, never resurfaced, 
about 10 per cent. of wearing surface gone, largely patched 
in places, lack of uniformity, some ruts. In K Street the 
pavement is vulcanite, 50 feet between curb lines, age 14 
years, never resurfaced or patched, condition almost per- 
fect. K Street is used as a standard of comparison in all 
vulcanite specifications. 

‘* The Buffalo pavements with a few exceptions are not 
yet of sufficient age to justify the formation of any opinion 
except in case of early failure, as on Broadway, paved 
three years ago, resurfaced once and giving out again in 
places. Franklin Avenue, paved with asphalt nine years 
ago, is the oldest exception and without repairs, is in ex- 
cellent condition. Cottage and Bryant Streets, paved 
eight years ago, are in good condition. 

‘* The reduced formula for asphalt is: Asphalt, 13.16 
to 15.78 ; heavy petroleum oil, 1.84 to 2.21; fine sand, 
70.00 to 65.00; pulverized carbonate lime, 15.00 to 17.00. 
ee is little or no bond between the base and wearing 
surface. 
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per cent.; coal-tar distillate, 13.4 per cent.; clean sand, 
83.6 per cent.; pulverized stone, 26.8 per cent.; hydraulic 
cement, I.2 per cent.; flour sulphur, .14 per cent ; air- 
slaked lime, .28 per cent. : 

‘*The main differences are the percentages of asphalt 
and the value of coal-tar distillate versus petroleum. The 
vulcanite is the cheaper as regards first cost, although 
costing slightly more for maintenance. 


‘*Asphalt pavements are liable to the following defects : 
First, the formation of ‘ wave surface,’ especially on grades 
(probably due to lack of cohesion betweenthe wearing sur- 
face and base). Second, the formation of transverse cracks, 
more apt to occur in wide roads and intersections and un- 
doubtedly due to contraction and expansion caused by 
variations of temperature. ‘Third, a rot or disintegration 
takes place in the gutters and necessitates the use of stone 
or a coating of coal-tar ; this does not seem to be the case 
with vulcanite. Vulcanite or coal-tar distillate pavements : 
First, are affected at a lower temperature than asphalt, and 
sometimes present evidence of a flow of material toward 
the gutters during warm weather, often rising nearly tothe 
top of the curb and necessitating a cutting away of the 
material. This is not observable in the asphalt. Second, 
vulcanite is not so liable to transverse cracks (the forerun- 
ners of repairs), or to wave surfaces as the asphalt on 
account of greater longitudinal strength due to a closer 
union of base and wearing surface. On the other hand, 
in making repairs the wearing surface of asphalt can be 
easily removed and renewed, while in the vulcanite no 
such separation can be made and in resurfacing it is nec- 
essary to overlay the whole satface. This slightly affects 
the grade of the street by raising the same above the curb 
grade. Third, vulcanite hasa more granular surface than 
the asphalt. 


‘*Sheet pavements are sightly, pleasant to drive over, 
and easy to clean; but if not cleaned, as might be the case 
in this city, any accumulation of material would from the 
nature of the surface be ground to an impalpable powder 
unpleasant to travelers and detrimental to lawns, the fine 
dust being blown into houses and stores. Such pavements 
would undoubtedly on business streets attract travel from 
parallel routes, thereby compelling the pavement of the 
latter with the same material as a matter of self-defense, no 
matter what might be the ultimate value of the pavement. 
‘he mixture has to be nicely tempered, requires the satis- 
fying of many conditions and expert manipulation. It is 
largely affected by temperature and climatic conditions. 
‘In extreme cold the surface cracks and becomes friable ; 
in extreme heat the surface rolls or creeps under traffic, 
presenting a wave surface uncomfortable to travel over.’ 
In this connection I would state that the temperature at 
Washington ranges from 150° above zero insummer to 10° 
below in winter, or 160° Fah., and Captain Griffin, United 
States Corps of Engineers, of that city, is authority for the 
statement that the Washington pavements suffer more 
during the three months of winter than during the remain- 


_ing nine months of the year. 


‘* The expense of laying foundations for street pave- 
mentsis a large part of the total cost, and when the paving 
is worn out, or a city is tired of repairing the same, then 
the expense of removing the foundation will be large, as 
it is too near the established grade or curb grade to lay 
stone or other than sheet pavement on. It cannot be laid 
next to street-railway tracks, as it will not stand the shear- 
ing action of wheels. The science of laying sheet pave- 
ments is still to a large extent tentative. That good ones 
can be laid has been proven, but there is no certainty that 
the standard can be reached on any particular street. Two 
separate batches of material mixed under the same formula 
and specification may be totally unlike as regards durabil- 
ity. In discussing sheet pavements a standard of com- 
parison might be outlined as follows : First, moderate first 
cost ; second, durability; third, minimum resistance to 
traction ; fourth, secure foothold for horses ; fifth, health- 
fulness ; sixth, noiselessness. 


‘* First, sheet pavements do not satisfy the first require- 
ment much better than dressed block: second, I should 
give dressed block the preference as regards durability and 
ultimate cost; third, the resistance to traction is undoubt- 
edly less on sheet pavements; fourth, such few experi- 
ments as have been made indicate fewer accidents to 
horses on sheet pavements than granite, but do not think 
it would hold good for Medina; fifth, both sheet pave- 
ments and dressed block are healthy, and the asphalt 
filling of the latter sufficiently fulfills all sanitary require- 
ments; sixth, sheet pavements perhaps fulfill the last 
requirement better than stone, but there is the sharp click 
and ring of the horses’ hoof, although the vehicle itself 
makes little noise. In making repairs in the case of a 
stone pavement 50 to 75 per cent. of the old material can 
be used over again ; it is worthless in the case of a sheet 

avement. 


‘* Finally, I consider sheet pavements a luxury, render- 
ing any city attractive where successfully laid and main- 
tained. Their introduction should be simultaneous with 
the adoption of a continual repair system to secure the 
best results. There is small choice between the asphalt 
and vulcanite pavements. I would advise against laying 
asphalt or vulcanite pavements on any of the thoroughfares 
of this city, and would further advise that the city should 
only consider its introduction as an original pavement and 
not on the repaving of any street. Further, if property- 
owners are desirous of obtaining these pavements, the city 
should, in my estimation, demand not less than ten years’ 


guarantee, the pavement to be turned over in good condi- | 


tion at the expiration of that period.’’ 


‘The reduced formula for vulcanite is: Asphalt, 4.4 | THE USE OF SALT-GLAZED VITRIFIED PIPE 


IN WATER-WORKS CONDUITS.* 


IT having been my lot to construct two quite extensive 
systems of gravity water-works within the last six years, 
one at Amsterdam, N. Y., costing $285,000, and the 
other at Little Falls, N. Y., on which I am now engaged, 
costing $300,000, and in both cases the source of supply 
being so far distant that the use of cast-iron pipes for 
conduits would have rendered the construction on the 
gravity plan almost practically prohibitory, as the addi- 
tional cost would have placed too heavy a burden on the 
taxpayers—at least they would have fancied so—my atten- 
tion was called to the use of salt glazed vitrified pipe as a 
substitute for iron ; as also in rebuilding the conduit at 
Johnstown, N. Y., which was done during the time stated. © 
In each case I have successfully constructed the conduit 
of vitrified pipe, and ali of them to this date have not 
required one dollar’s repairs, but are actually in the same 
condition as when laid, all having been in constant use 
from date of completion. 

I have therefore thought that a paper descriptive of the 
method of construction might be of service to some of -the 
members of this association should they be called upon to 
design a conduit in similar localities. 

I will first give a brief description of the alignment and ‘ 
grades of the Amsterdam and the Little Falls conduits. 


DESCRIPTION OF AMSTERDAM CONDUIT. 


The water-supply at Amsterdam is six miles distant and 
consists of three small mountain streams, which I success- 
fully diverted by vitrified-pipe conduits and open channels 
into one. From this point I brought them across the 
country to the channel of a summer dry stream, upon 
which, at a point near the city, I built a combined storage 
and distribution reservoir. The three mountain streams 
were known as the McQueen and Rogers streams, and 
the dry stream as the Bunn Creek. There are two inter- 
vening ridges, or divides, between McQueen and Bunn 
Creeks, necessitating heavy cutting to divert the water. 

McQueen Creek is dammed by a substantial masonry 
structure at a point just below the junction with the West 
Branch, the dam being four feet high; its channel was 
widened and deepened for about 1,000 feet back, a new 
open channel or reservoir was excavated in the direction 
of Bunn Creek for about 800 feet, and until the excavation 
gave a cut of seven feet, to allow a sufficient depth of soil 
to cover the conduit and protect the same from frosts. At 
this point of termination of open channel a substantial 
masonry inlet-chamber was designed and constructed, 
having suitable iron racks and fine screens, with bulk- 
head gate to shut down the water. From this point a 
vitrified salt-glazed pipe conduit, 18 inches in internal 
diameter, has been laid to a suitable point to empty the 
water of Rogers, West Branch and McQueen Creeks into 
Bunn Creek. The pipe is of the pattern known as hub 
and spigot, and is laid with Portland cement joints. The 
conduit is laid upon the true hydraulic grade line, except- 
ing two or three points of depression, where it has been 
necessary to depress from one to two feet to. admit of suf- 
ficient covering of soil over the pipe without changing or 
embanking up above the original surface of the ground. 
The conduit is laid to a grade with a total fall of 18.14 
feet for 10,361 feet. From this point the surface of the 
ground is precipitous in direction of Bunn Creek, having 
passed now through the second divide, and a 12-inch vit- 
rified conduit is laid down to the channel of Bunn Creek 
with a fall of 38 feet in 1,000 feet. The conduit has a 
capacity when running full of 2,851,300 gallons per diem, 
being in excess of the amount which may be expected 
from the Rogers, West Branch and McQueen Creeks. 
Rogers Creek is dammed by a similar masonry structure 
four feet high ; the water is then diverted and carried east- 
erly in an open channel through about 1,000 feet of low 
undulating ground to the west edge of a road. At this 
point a masonry inlet-chamber, similar to the one on Mc- 
Queen Creek, is constructed, and the water is passed 
through a 15-inch vitrified salt-glazed pipe conduit 1,500 
feet long, emptying into an open water-channel of the 
West Branch, and both empty into McQueen Creek at a 
point above the dam upon the same. From the end of 
vitrified-pipe conduit on Bunn Creek the water flows in 
the open channel of Bunn Creek two miles to the storage 
and distribution reservoir of 100,000,000 gallons capacity. 


DESCRIPTION OF LITTLE FALLS CONDUIT. 


The conduit at Little Falls is a much more elaborate 
affair, The water-supply is a mountain stream known as 
Beaver Creek. It lies due north from the village of Little 
Falls, and is distant about eleven miles. 

Beaver, as well as Spruce Creek, into which it empties 
near the point of diversion, is a tributary of East Canada 
Creek ; the line of Beaver Creek runsabout due east. The 
ground lying between Beaver and Spruce Creeks and Little 
Falls is depressed by two streams, Gillett and Cathaticane, 
or Crum Creek, both running south-easterly, Gillett Creek 
emptying into East Canada and Cathaticane, or Crum 
Creek, into the Mohawk River, and dividing the interven- 
ing ground about equally into four sections, or two divides 
and two basins or depressions. 

I have utilized vitrified salt-glazed stoneware pipe 
wherever I could locate the lines to a hydraulic grade line 
or line of no pressure, and in the two depressions or val- 
leys where the conduit is under pressure, substituted cast- 
iron pipe, carrying the same up to the grade called for by 
hydraulic grade line. 





*Paper by Stephen E. Babcock, read at the convention of the 
American Water-W orks Association at Cleveland, O., April 17, 1888. 
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Beaver Creek is dammed by a substantial masonry struc- 
ture at the point of divergence. The dam has a spill-way 
50 feet wide and floods 0.75 of an acre. The dam is six 
feet high; the south abutment of the dam is formed into 
a receiving chamber and inlet of conduit line, and is pro- 
vided with a movable inlet weir, which may be raised or 
lowered to allow any quantity of water up to capacity of 
flow into the chamber and thence into the conduit; the 
saddle of the dam is two feet above the top of conduit. 
The water starts off from the receiving chamber in a 20- 
inch iron conduit pipe for 50 feet, to take the first shock 
of the water while acquiring its velocity ; it is thence con- 
tinued with 20-inch vitrified salt-glazed stoneware pipe for 
10,000 feet, grade 8 feet to the mile, the line following 
the contour of the ground required to give the necessary 
fill on top of pipe to protect the same, and to insure its 
lying in natural and not artificial ground. Here a heavy 
sand cut is encountered for about 1,000 feet. From this 
point, as a heavier grade can now be given, 18-inch vitri- 
fied pipe begins and continues 9,400 feet, grade 13 feet to 
the mile, to the edge of the basin of Gillett Creek ; from 
here the line is continued with an 18-inch cast-iron pipe 
6,200 feet long, which follows along surface or contour of 
the depression of Gillett Creek, rises up to the southerly 
side of said depression, and enters at a point at which the 
hydraulic grade line produced would give natural ground 
to start off with vitrified pipe again. 

Vitrified pipe starts here, 18 inches diameter, and is 
carried along on the hydraulic line to the beginning of the 
depression of Cathaticane, or Crum Creek, 9,100 feet. 
From this point 16-inch iron pipe, 9.400 feet long, grade 
32 feet to the mile, is used across the depression and up 
to the top of the divide, the southern shed of which runs 
to the village of Little Falls. From this point 15-inch 
vitrified pipe is again used for goo feet, grade 79 feet to 
the mile ; then 12-inch vitrified pipe is used for 1,000 feet, 
grade 105 feet to the mile ; the conduit proper stops here, 
giving a total distance of 8.72 miles. 


SPECIFICATIONS FOR PIPE, 


The essential points in the specifications for the salt- 
. glazed pipe which I adopted are as follows for the Little 
. Falls Water-Works : 

The pipe shall all be of the best quality of salt-glazed 
vitrified stoneware pipe. All shall de of the kind known 
as ‘‘ hub and spigot.” 

The pipe shall have a thickness of one-twelfth the dia- 
meter of the pipe. (This, it will be observed, is heavier 
than the ordinary commercial pipe.) 

The hubs shall be three inches deep to the main pipe. 
(At Amsterdam I used the ordinary depth of hub, which 
is two and one quarter inches, but at Little Falls increased 
the depth to three inches, my experience convincing me 
that the increase would make easier and more satisfactory 
work.) All hubs must be of sufficient diameter to receive 
to their full depth the spigot end of the next following 
pipe, without any chipping of either pipe, and shall have 
a space or joint room of not less than three-eighths of an 
inch in width all around for the cement mortar joint. 

All pipes supplied shall be molded under pressure, and 
the hub of every pipe shall be pressed on or formed with 
the body of the pipe, and care shall be taken that the hubs 
are truly concentric with the pipes. Five per cent. will be 
the allowable inspection divergence of the greatest from 
the least internal diameter, in departing from a true 
cylindrical cross section. 

The pipes shall be well glazed all over. All pipes not 
well or uniformly glazed will be rejected. All pipes not 
perfectly burned will be rejected. All pipes having any 
fire cracks which the engineer shall consider injurious 
shall be conderaned. 

All pipes having transportation cracks shall be peremp- 
torily rejected. 

All pipes having blisters which the engineer shall con- 
sider injurious shall be condemned. 

All pipes having excrescences or iron pimples in the in- 
terior of the pipe which in the opinion of the engineer may 
impede the flow of the water shall be rejected. 

All pipe not thoroughly vitrified or fused, or which 
betrays the use of improper materials or methods in its 
manufacture, shall be rejected. 

If a piece be broken out of the rim forming the hub of 
a pipe it shall be rejected if the length of said broken 
piece is greater than one-tenth of the diameter of the pipe, 
measured on the inside face of the hub or socket. 

If a piece be broken out of the hub end of a pipe which 
shall extend over one inch into body of pipe, or shall be 
greater in length than one-tenth of the diameter of the 
pipe, the pipe shall be rejected, and two or more such 
breaks, either of hub or spigot, shall condemn such pipe, 
even if both are under the area designated. 


SPECIFICATIONS FOR PIPE-LAYING, 


The conduit will be laid to true grade from end to end 
of each section of vitrified pipe. The cast-iron portion of 
conduit shall be laid to conform to the contour of the 
ground where laid, and the trench shall be of such depth 
as to require a back-fill of 314 feet on top of pipe when 
laid. 

The joints of the vitrified pipes shall be made of Port- 
land cement mortar, incombinations with gaskets of clean, 
sound hemp yarn or jute, braided or twisted, and tightly 
driven, as follows: 

Each length or strand of the jute shall be of a diameter 
to loosely fill the width of joint, and shall be thoroughly 
soaked ina Portland cement mortar, made of a thick paste 
of clean cement and water, and shall be of a length to go 
once around the circumference of the pipe and Jap over two 
or three inches. This shall be driven home with calking 


tools, and shall be succeeded by a sufficient number of 
strands to fill the joint-room to within one-half an inch of 
the outside of hub, breaking joints with the laps. All 
driven home and thoroughly joined together. The joint 
shall then be finished by filling the remaining one-half inch 
of joint-room with a clear Portland cement mortar, the 
joint-room when finished being completely filled all around 
the pipe to the outside lines of the hub. 

The contractor will furnish a bag, stuffed with shavings 
or hay, of a size sufficient to fit the pipe, rather tightly, 
with a rope about ten yards in length fastened to the 
mouth of the bag. 

The bag must be placed in the first pipe, the rope pass- 
ing through each pipe as it is laid down. After the joints 
are made, the bag is then to be drawn forward at such 
times before the cement has set as to smooth off and pro- 
duce a true surface at each cement joint and a continuous 
thin coating of cement on the lower half of the pipe. 

In refilling the trenches, the earth shall be carefully 
packed and rammed. Care shall be taken to give the pipe 
a proper bearing throughout the entire length. The earth 
filling above the pipe shall be sufficiently packed and 
rammed to prevent after-settlement, and puddled to the 
satisfaction of the engineer when so directed. 

In rock excavation the back-filled material around the 
pipe and for 1% feet above the same shall be earth, free 
from stone or rock fragments. ‘The balance of the trench 
may be filled with such portion of the rock excavation as 
shall measure not more than one cubic foot, provided a 
sufficient amount of earth be mixed with the same to bond 
it together like a mortar, and if necessary suitable material 
satisfactory to the engineer shall be borrowed to make said 
filling. 

From the first hundred feet from the receiving chamber 
the pipe shall be hedded in a wall of mortar extending all 
over the bottom of the trench and extending up to pass 
the centre of the pipe, filling the trench completely up to 
this point. The object and intent of this being to prevent 
an under leakage at the beginning or receiving chamber 
end of the conduit. 

In order to secure a natural bed for each pipe, the con- 
tractor will cause the trench to be excavated down to such 
depth as the engineer shall direct, by the regular trench 
gang, to be followed up by a trained gang to dig the addi- 
tional depth just to grade as fast as the pipe is laid. 

Having now in detail described the method of laying out 
and constructing the vitrified-pipe conduits, I submit the 
following remarks on the durability and cost as compared 
with a cast-iron conduit of equal capacity, using the Little 
Falls conduit as the basis of comparison, that being the 
more elaborate and difficult construction, as also intro- 
ducing the feature of substituting cast-iron pipe in the 
intermediate sections where pressure in the pipe is encoun- 
tered. 

DURABILITY OF VITRIFIED PIPE, 


That sound vitrified pipe is itself durable would seem 
hardly worth devoting much time to demonstrate, Sewers 
built of it have been unearthed in the excavations of Pom- 
peii and Herculaneum, which cities were destroyed by an 
eruption of Vesuvius, A. D. 79. 

Rev. F. S. De Hass, late U.S. Consul to Jerusalem, 
Palestine, writes: ‘* Vitrified clay is among the most dur- 
able materials known. While the marble palaces, tem- 
ples, and tombs of Rome and other ancient cities have 
crumbled to dust, those built of brick remain almost per- 
fect. The use of terra-cotta for images, ornaments, drain- 
pipes, coffins and vessels of different kinds dates back to 
the remote ages. Sewers, and tiling used in construction, 
have been found in Pompeii, Troy and Nineveh, also in 
Ur of the Chaldees, the home of Abraham, and the oldest 
cities in the world. Here it was in general use, and the 
tombs are drained with clay pipes as sound as when laid 
in the ground 4,000 years ago. 

‘* The coffins also are of the same material, and of dif- 
ferent shapes, some like caskets with lids and others round 
like bottles, which were sealed up after the corpse was in- 
serted; and there they are by thousands at the present 
time, sound as when they came from the potters’ hands. 
Nothing is now known more lasting than terra-cotta.”’ 

Whether the ancients used salt to glaze their pipes with 
does not appear, but that it adds to the durability of the 
pipe the following description of the process of glazing will 
make manifest : 

Salt-glazed pipes are necessarily made from good clay, 
which will stand a great degree of heat. The pipes, after 
being made and dried, are placed in a close kiln and grad- 
ually subjected to an intense heat. When this heat is of 
sufficient intensity, coarse salt is thrown upon the fire in 
small quantities ; a portion of the salt vaporizes, which 
vapor, combining with the silica of the clay, produces a 
soda-salt or glass, whichis a glazeand is a part of the body 
of the pipe. It requires good clay to endure heat of suffi- 
cient intensity to vaporize the salt, and this heat is so great 
that the pipes are thoroughly vitrified and very hard, and 
glazed inside and out. 


DURABILITY OF CONDUIT AS LAID. 


As the conduit as laid upon my plan—. ¢., laying the 
pipe to the hydraulic grade line required to discharge the 
amount of water needed—will always be a line of no press- 
ure, conditions precisely similar to the ordinary sewer as 
laid, there can be no tendency to rupture or break of any 
kind due to the water passing through the conduit, and 
the only danger to be apprehended is from an external 
pressure crushing the pipe, or to an unequal bearing or 
settlement of the conduit. The following tests show the 
strengthof the pipe to resist external pressure : 

Tests made by Mr. A. V. Abbott, engineer, New York. 
A wooden box was made large enough to receive the pipe 


and allow from two to three inches of sand to be packed in 
at the sides, giving the pipe, as near as possible, the posi- 
tion it would occupy when laid in the earth. The pressure 
was then put ontop of the pipe, with the following results, 
average of two pieces each size—each piece being twenty. 
four inches long: Diameter, 18 inches; thickness, 1¥ 
inches ; crushed at 14,233 pounds; diameter, 15 inches: 
thickness, 1% inches ; crushed at 24,030 pounds; diam. 
eter, I2 inches; thickness, 1 inch; crushed at 11,540 
pounds ; diameter, 6 inches; thickness, % of an inch: 
crushed at 28,065 pounds. 

Again, the fact is that in deep cuts the filling over the 
pipe is partially supported by the sides of the cut, the 
angle of support or repose of the back-filling being at an 
angle of 45° with a horizontal at the top level of the pipe, 
the earth or back-filling forms an arch from this point up, 
so that the only point to be carefully guarded is to see 
that the back-filling immediately surrounding the pipe is 
carefully put in, and that the pipe is laid on the natural 
ground, so that there may be no undue, unequal settle. 
ment ; and in places where the ground is soft and yielding, 
to build up with concrete. 


RESULTS AT AMSTERDAM AND LITTLE FALLS, 


That the results of construction bear me out in this, | 
have the proof in the actual working of both the Amster. 
dam and the Little Falls conduits. The Amsterdam con- 
duit is laid generally in very heavy cuts, ranging from 12 
to 22 feet. At Little Falls, one heavy cut for 1,000 teet 
is in the deepest point 32 feet; and yet, Mr. A. H. Del- 
graff, Superintendent at Amsterdam, writes in every report 
to date, that there have been no repairs on the conduit. 
His last, the sixth report on the works, 1887, says: 

‘* Conduit Lines.—The conduit lines still continue to do 
the work assigned them in a satisfactory manner, and no 
moneys have been spent in repairs during the year.” 

At Little Falls the upper half of the conduit to Gillett 
Creek has been in use two years, and the whole since July 
last, and as yet there has not been one dollar’s repairs, 
although on the iron portion we have had three breaks. If 
the proof of the pudding is chewing the string, I think 
these two conduits have demonstrated their durability. 
The same thing holds true of the Johnstown work. 

The conduit at Johnstown is about one mile long, fifteen 
inches in diameter, and similar in construction to the Am- 
sterdam conduit. It has now been in use four years with- 
gut any repairs. 

CONTINUITY OF SMOOTH PIPE. 


I desire to call attention to the fact that the use of a bag 
drawn ahead continuously after the pipe-laying has the 
effect of producing a continuous smooth pipe the entire 
length of the conduit, the small particles of cement mortar 
which are forced up into the chamber of the pipe in calk- 
ing being smoothed over in the line of the flow of the 
water, and the joints entirely obliterated. Very careful 
measurements on a weir at the outlet of the Little Falls 
conduit showed, when conduit was running full head, a 
daily flow of 4,250,000 gallons, although the calculated 
capacity was 3,000,000 gallons. 

VALVES IN LINE. 


To prevent a pressure ever being put op conduit, under 
no circumstances must any valve be placed in the line, 
but it must be an open conduit from end to end ; the water 
must be regulated at the head, or by the introduction of a 
branch pipe with valves on branch, which may then be 
located at any point at which it is desirable to draw the 
water off. On the Little Falls conduit I placed branches 
and blow-offs on each section of the iron pipe at their 
lowest points. 

ECONOMIC FEATURES OF COST. 


The most important item in the whole matter, however, 
is the relative cost as compared with cast-iron pipe. The 
saving is well worth looking into wherever new works are 
being designed, or additional supplies added to existing 
systems, to see if it is applicable to the case in hand. 

Taking the actual results of the cost of constructing the 
Little Falls conduit, the comparative statement, excluding 
the cost of dam, inlet-chamber, etc., common to any plan, 
will be as follows: total cost of conduit, 8.72 miles long, 
$86,085.27; vitrified pipe portion, 5.63 miles long, 
$45,544.43 ; cast-iron portion, 3.09 miles long, $40,540. 80. 

If cast-iron pipe had been used exclusively in place of 
vitrified pipe, the sizes, owing to the contour of the ground, 
would still have been the same as were used in the line as 
actually constructed ; the total cost of conduit at contract 
prices would have been $147,409.29. 

If it had been possible to follow on the hydraulic grade 
line the entire length of the conduit, using vitrified pipe 
exclusively, the total cost would have been $57,206.64. 

From the actual workings of the conduits at Amsterdam, 
Johnstown, and Little Falls, I am satisfied that, if prop- 
erly laid, a salt-glazed pipe-conduit is as durable as any 
that can be laid, as well as being economical, as the above 
results of actual work show. There being no pressure, 
there can be no breaks to repair ; maintenance is reduced 
to the minimum. 

LIMITATION OF ITS USE. 


Yet I think that I must state that the application of vil- 
rified in place of cast-iron pipe must be limited to conduits 
of two feet to thirty inches in diameter, and to those local- 
ities where a line can be run to follow the hydraulic grade 
line, terminating at a distribution-reservoir adjacent to 
town, which will give sufficient head for the distribution 
system, or ending at a pump.well. 

CONCLUSION. 


I believe that the use of vitrified-pipe conduits will 
enable many localities to avail themselves of the better and 
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purer water-supplies that are, without its use, too far dis- 
tant to be financially available. For example. the Little 
Falls water is brought at such a moderate cost as to enable 
them to sell their surplus water at a profit at five cents per 
1,000 gallons. It would have been too heavy a burden 
with cast-iron, or at least’ the taxpayers would have ob- 
jected to the heavy expense. They probably would have 
resorted to pumping from the Mohawk River, which takes 
all the drainage of the cities above them. In the one case 
they have a pure mountain trout stream of three to four 
million gallons flow. Inthe other they would have had 
the sewage-contaminated Mohawk River, the constant 
daily expense of pumping, with no surplus of water to sell. 


DISCUSSION OF PAPER ON USE OF SALT-GLAZED VITRIFIED 
PIPE FOR WATER-WORKS CONDUITS. 


In reply to various questions from members of the asso- 
Ciation and guests, Mr. Babcock said that the length of 
Pipe sections at Little Falls was two feet. 

The total fall of the pipe is 130 or 140 feet from surface 
of collecting reservoir to point of distribution. The two 
or three breaks reported in the cast-iron pipe had been due 
to defective castings. 

By true hydraulic grade was meant a grade sufficient to 
discharge through a pipe of the given size the required 
amount of water. 

No difficulty was experienced in laying the salt-glazed 
Pipe through quicksand, which was frequently encountered 
and was along most of the line at Johnstown, where the 
old pipe had two summits and gave constant trouble, which 
was further increased by action of quicksand under the 
dam. A new masonry dam was constructed and from a 
concrete chamber above it the water was drawn intoa 
stand-pipe provided with a regulating valve which admltted 
it to the salt-glazed pipe. Much of the trench was dug 
through quicksand saturated with water, which was made 
available to increase the supply in the pipes, the joints 
were all left as wide open as possible and covered with rye- 
straw, then filled around with earth or sand as usual. No 
water leaked out of the pipes, but much was brought in, 

Mr. Holme, Jr., admitted the durability of salt-glazed 
pipe, but wished to call attention to the greater economy 
and equal success of the wooden mains lately constructed 
in Denver. The line is laid irrespective of grade, is nearly 

seven miles long and sustains pressures as high as 40 
pounds per square inch. Railroad ties of redwood, sim- 
ilar to that used in the pipe, have Jasted for 40 years and 
it is expected the pipe will last at least 25 years, although 
it is so cheap that it could be renewed three or four times 
in that period with more economy than to use iron pipe. 
No leaks or breaks have yet occurred but could be rem- 
edied by the insertion of a new stave. 

Mr. Holme described the details and construction of 
this pipe, which was illustrated in our issue of February 
25. 
Secretary Decker mentioned the recent construction at 
Quincy, IU., of 1,500 or 2,000 feet of hard pine pipe sim- 
ilar to the Denver pipe that is giving good satisfaction. 
It was briefly described in our issue of March 24. 

Mr. T. N. Hooper described a six-inch bored redwood 
pipe that he saw in the Sanoba Valley, California, which 
had been buried 15 years and sustained a pressure of 80 
pounds per square inch, and wasin perfect condition when 
he examined it. 

President Fanning described a pipe that he had built of 
Georgia pine for a line 700 feet long, with 40 feet fall and 
an initial head of ro feet. The pipe was 72 inches in 
diameter and made of staves planed from 4x4-inch timber. 
The knives in an ordinary planing machine ‘were set to 
give the proper angle to the abutting faces of the staves. 
‘The pipe was built up frem the lower end, the staves 
breaking joints and a piece of hoop iron three-quarters of 
an inch wide and slightly longer than the width of the 
stave being set at each joint between the abutting ends of 
the staves in a saw-kerf made three-eighths of an inch 
deep in the end of each stave and parallel to its outside 
face. This made a perfect joint between the four adjacent 
staves when they were tightened up. They were in 15- 
foot lengths and hooped with iron bands, from one-half 
inch thick at foot of the pipe to one-quarter inch thick at 
the head. At two deflections of the pipe butt-joints were 
made in the plane bisecting the angle and covered by a 
wrought-iron sleeve and tightly calked inside and outside. 

Mr. Fanning also described the use, twenty years ago, 
of one and a half miles of 24-inch Scotch glazed pipe laid 
under an initial head of 14 feet with a fall of 12 inches per 
mile from a storage-reservoir of 18 acres surface. 

A stand-pipe was provided at the head of the pipe, and 
the joints were made with wrought-iron sleeves filled with 
cement. The pipe has given satisfaction up to the present 
time. 

Mr. Fanning stated that the durability of wooden pipe 
is due to its protection from air, and mentioned some 
timber he had recently removed from the mud near low- 
water mark, where it must have been buried nearly one 
hundred years ago. It was a chestnut bridge sill, and a 
chip taken just beneath the sap wood was tough and 
fibrous and in perfect preservation. 

Instances were related of pipes recently dug up in Con- 
necticut that were in good preservation and still perfectly 
serviceable after being buried eighty or ninety years. One 
was a bored wooden pipe 16 inches in diameter, with 
2-inch hole and cup-joints. The other was a cement pipe 
s inches external and 1'¢ inches internal diameter, with 
butt-joints. 





Mr. Y. Nakajima, tlon. Mem. W. W. A., being absent, 
his paper on the ‘‘ Water-Supply of Tokyo, Japan,’ was 


read by title only and ordered to be printed in full in the 
report.* 


PRACTICAL HINTS FOR DRAUGHTSMEN. By Charles 
William MacCord, A. M., Sc. D., Professor of Mechanical 
Drawing in the Stevens Institute of Technology. New York: 
John Wiley & Sons, 1888. Cloth, 100 pp., 9% x11 in. $2.50. 


‘*The leading object of this treatise is to explain 
various modes of representation which are in many cases 
better than the precise ones of projection; for mechanical 
drawings often convey false impressions by too close ad- 
herence to the truth, and become obscure by being too 
exact.” 

This quotation from the preface very accurately indi- 
cates the scope of the first part of this book, and its 
promise is well fulfilled. 

Most draughtsmen of intelligence and experience will 
find that they have anticipated many of Professor Mac- 
Cord’s conclusions, but that only proves their correctness. 
To the young draughtsman, and indeed to many old ones, 
the careful study of the first three chapters will be very 
profitable, and there are few employers of draughtsmen 
that would not find it a paying investment to place the 
book in the drawing-room for reference. 

To make drawings theoretically correct is comparatively 
simple. To know when and how to make judicious varia- 
tions and labor-saving short cuts can only be learned from 
experience, either one’s own or another’s, and the latter is 
here supplied. 

The advice about drawing instruments and materials, 
although helpful in many respects, should be followed with 
some caution. The best size for compasses is given some- 
what differently in two different places, and the sometimes 
convenient lengthening bar is unsparingly condemned, as 
is also the drawing pen with hinged blade, although a 
hinged blade 1s shown on the compass pen. It is to be 
hoped that no one will spend money for such bow instru- 
ments as are shown on page 68. ‘They are destitute of 
needle points and have the adjusting-nut on the wrong 
side. The objection that shouldered needle points prevent 
the making of very small circles is entirely overcome by 
filing a little off of one side of the shoulder, by which it is 
possible to make circles very much smaller than Professor 
MacCord’s minimum of one-thirtieth of an inch. The 
little compass, with stationary spindle, much used by 
bridge draughtsmen for making rivet-holes and heads in 
large members, is not mentioned, and generally all tools 
for special purposes are ignored or condemned. The pro- 
portional dividers is stigmatized as a ‘‘ brazen impostor,” 
which it usually is when made of brass, but a good German 
silver one is on some rare occasions a great convenience. 
The beam compass recommended requires too light a bar 
for convenient or reliable use with very long radii. A bar 
of T-section, to the rib of which the sockets may be 
clamped and from which they do not ‘‘ drop off,” with 
ordinary care is much more satisfactory, and if the top is 
made /fla/ the compass can conveniently be laid on its back 
when out of hand without danger of inking the drawing 
or board. 

The Professor's style is rather dogmatic and not infre- 
quently ‘‘ slangy,” which, while it may seem to make the 
book more readable, somewhat detracts from its dignity. 
Such phrases as ‘‘ back the bull off the bridge,” ‘‘ Calvan- 
istic observance of the letter of the law,” and ‘' face the 
guns and carry the battery,’’ however they may serve to 
enliven a class-room, seem out of place in a scientific work. 

The book concludes with an appendix giving convenient 
tables of proportions of bolts, nuts, pipes, etc., and the 
whole is conveniently indexed. 


REPORT OF THE NEW BEDFORD WATER. 
WORKS. 


WE have received from Mr. R. C. P. Coggeshall, Super- 
intendent, the eighteenth annual report of the Water Board 
of New Bedford, Mass., for the year 1887. This city con- 
tains anestimated population of 36,000, of which some 
31,750 are adjacent to the mains, and about 30,080 were 
actually supplied with 1,112,302,789 gallons of water last 
year, being a daily consumption of 3,047,404 gallons, giv- 
ing an average of 85 to each inhabitant and I01 to each 
consumer, and 555 to each of the 5,495 taps in use. Of 
this water \f per cent. passes through 60 domestic meters 
and 17 per cent. through 42 manufacturing meters. It is 
supplied through 54 miles of pipes (three miles added last 
year), from 4 to 30 inches in diameter, whose repairs cost 
last year $21 per mile. Nine miles of this pipe is cement- 
lined wiought-iron, whose ultimate replacement with cast 
iron is recommended. The pressure varies at the centre 
of the city from 29 pounds by day to 37 pounds at night. 
Twenty-eight motors and elevators are in use, 4 motors and 
22 meters having been added during the year. The works 
were built during 1866-9 and belong to the city. The 
supply is drawn from a storage reservoir formed by a dam 
across the valley of the Acushnet River, from which the 
water flows by gravity seven miles to the city, where it is 
pumped to an elevated distributing reservoir. There are 
three pumping-engines: No. 1, a McAlpine; No. 2, a 
Worthington, and No. 3 a high-duty Worthington, which 
have pumped during the year a number ot gallons against 
an average dynamic head in feet and with an average duty 
in foot-pounds per 100 pounds of combustible as follows : 
No. 1, gallons, 220,337,172 ; head, 134; duty, 
88,088,013 ; No. 2, gallons, 121,455,608; head, 126; 





* This interesting paper was printed in our issue of March 17, in 
ignorance of Mr. Nakajima’s intention to present it at this conven- 
tion, information of his purpose having been received only on the 
day of publication. 


duty, 57,407,881; No. 3, gallons, 754,340,094; head, 
127; duty, 93,142,804. The coal used was anthracite 
egg, with price per gross ton delivered and percentage of 
ash as follows: Lindermann’s Sugar Loaf Lehigh, $5, 
10.2 per cent.; Old Company’s Lehigh, $5.48, 11.9 per 
cent. The cost of pumping per million gallons figured on 
total pumping station expenses of $9,436, of which $4,210 
was for fuel and $3,868 for labor, was: for raising to res- 
ervoir $861, and for raising one foot high 6.7 cents. 

Mention is made of the valuable work done by the State 
Board of Health in making water analyses, of which a 
table is given. Mr. Desmond Fitzgerald, Superintendent 
of the Western Division of the Boston Water-Works, is 
quoted as saying that the evaporation during a year from 
a water surface is about 35 inches, and may in summer 
reach six-tenths of an inch in one day, equal to 16.291 
gallons per acre. 

A very fully detailed report is given of a 24-hour test 
made by Messrs. William Rotch, William R. Billings, and 
R. C. P. Coggeshall of two upright Corliss boilers, 64 
inches diameter and 13 feet 7 inches long, with internal 
fire-boxes and 128 two-inch tubes. They developed 79 
H. P. (on the basis of 30 pounds of water evaporated per 
H. P.), and evaporated 10.25 pounds of water at 212° for 
every pound of combustible, burning 7.92 pounds of coal 
per square foot of grate per hour. 

The monthly consumption of water and the height of 
the water in the storage reservoir are shown graphically 
and form an interesting diagram. It seems a pity that the 
curve of the rainfall could not have been added to make 
it complete, especially as the figures for it are given at the 
bottom of the same sheet. The monthly consumption 
varied from 72,272,875 gallons in April to 104,961,884 
gallons in July, and the daily from 1,646,144 Sunday, 
April 24, to 4,238,221 on Thursday, July 2r. No men- 
tion whatever is made of waste of water. The whole re- 
port of 124 pages is very carefully prepared and represents 
much work. Extended tables give the location of every 
pipe, hydrant and stop-gate with much minuteness. An 
index would have added to its convenience. 


———e 








Novelties. 
A DOCK SYSTEM. 


THE arrangement of this system of docks is shown very 
clearly by the illustration, it being only necessary to add 
that the bridges are movable, of the balanced lifting or 
bascule type, though any other convenient draw-bridge 
may be used. 

The illustration represents only a section of the system, 
which may be indefinitely extended. The piers are in- 
tended to accommodate long vessels like ocean steamers, 
while thesmaller vessels can be accommodated in the inner 
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docks D' D’, which they can enter through the opening E, 
so placed midway between the piers that it will not be 
obstructed by vessels lying at them. By lifting the bridges 
C’ C’, vessels can pass from one section to another of the 
inner dock D’ D' without the hazard and delay incident to 
passing around the pier heads. 

The inventor is John M. Cornell, of the firm of J. B. & 
J. M. Cornell, 141 Centre Street, New York City, who 
proposes this as a plan for the relief of the water-front of 
this city. 


C. F, CASSLEMAN, of Chicago, Ill., has patented a sys- 
tem for canal-boat propulsion which consists essentially 
of an endless cable driven by machinery and running on 
suitable supports in opposite directions on either bank of 
the canal, to which the boats are attached as required. 


NaT. W. PRATT, of Brooklyn, N. Y., has invented a 
pneumatic gun in which the projectile automatically 
shuts the door after it as it goes out. 


STEPHEN E. RHODES, of Saratoga Springs, N. Y., has 
invented a radiator with a swivel joint at oneend, to which 
the steam and return pipes are connected, and around 
which the radiator can be swung, if desired to change i's 


- position or to clean under it. 
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PLANT OF THE BOSTON HEATING COMPANY. 
NO: NV: 


(Continued from page 353.) 
THE CONVERTER. 

THE water, as I have already shown, is merely the 
vehicle for the transportation of heat. And now having 
indicated the method by means of which we introduce it 
inside a customer’s wall, the question arises, How can it be 
used? 

Very broadly it may be stated that our service is per- 
fectly adequate to afford a supply of heat for any purpose 


whatsoever requiring a temperature of 400° or less, ' 


whether it be for heating, power, cooking, chemical opera- 
tions, or any branch of manufacturing. The various ap- 
pliances, however, by means of which the heat contained 
in the water may be utilized are as varied as the different 
branches to which it may be applied. 

For heating simply, two plans present themselves, lot 
water can be introduced directly into a radiator which 
may occupy the same position that the furnace in the 
house does, and may warm a quantity of cold air supplied 
through the cold-air box, and send that air heated through 
the flues that are already in place, so as to warm the 
building in the same way that the furnace does at the 
present time, only substituting a hot-water coil for the 
glowing mass of incandescent coal. 

Where the edifice is already piped for steam, or in case 
of a set of offices where a very varied supply is desired, 
steam heating in the usual manner may be resorted to by 
the introduction of a device called a ‘‘ converter.” This 
contrivance may be very briefly described as a steam dome, 
for in reality in our system it occupies the same place that 
a steam dome does in a boiler. If, in imagination, you 
will conceive an ordinary boiler to be stretched out so as 
to occupy two miles of space, you will have a very fair 
conception of our system as applied to the distribution of 
steam heat. 

The end of the copper pipe, as it comes in from the 
street, is attached to a reducing-valve. This reducing- 
valve we make of rather peculiar construction, so as to 
specially adapt it to withstand the pressure to which it is 
subjected, and also to afford aregulator of unusual sensi- 
tiveness and durability. By means of the pressure-reduc- 
ing valve most of the pressure on the water contained in 
the copper pipe is removed, and the water allowed to flow 
into a large iron receptacie which forms the steam dome 
proper. By the removal of the pressure a part of the water 
is thereby permitted to take up the superfluous heat and to 
expand into steam. 

A small steam-gauge is attached to the converter, the 
purpose of which is to constantly record the pressure, and 
to enable the reducing-valve to be set so as to give a press- 
ure of any desired amount. From the top of the converter 
a steam-pipe conveys the steam away as fast as it is 
formed, and carries it to any part of the building where its 
use may be desired. At the bottom of the converter a 
return main is connected to a float-trap placed on the inside 
of the converter. Another pipe is used to convey back to 
the converter the condensed water from all the radiators, so 
that there may be little or no loss in the system. As fast 
as this condensed water accumulates in the converter, the 
trap previously alluded to discharges the water into the 
return main and allows it to flow into the main in the 
street whence it is conducted to the station. 

As a precautionary measure a safety-valve is attached to 
the converter, so that in case of any failure of the reducing- 
valve to act ina proper manner, which might possibly 
allow a greater pressure to come on the converter than is 
intended, this safety-valve will open and permit the con- 
tents of the converter to flow into the return main and 
relieve itself entirely. 

For supplying steam to an engine we generally calculate 
that to preserve an adequate supply, it would be necessary 
to have the volume of the converter at least ten times that 
of the cylinder of the engine which it is desired to feed. 
So for a large engine we merely increase the size of the 
iron steam dome to such proportions as shall always pre- 







serve the requisite amount. 
and power are desired in the same building, as frequently 
occurs, we use a compound converter with two reducing- 
valves so arranged that the water first introduced from the 
street shall expand intoone chamber, giving, for example, 
a pressure of sixty pounds of steam for the purpose of 
driving an engine. As soon as the water, under the press- 
ure of sixty pounds, is discharged from this first chamber 
in the converter by means of the trap, it is received in a 
second one where by means of an additional reducing-valve, 
the pressure is again reduced and the remaining portion of 
heat contained in the water allowed to expand a part of it 
into steam which may be used for heating. By this means 
we are enabled to reduce the temperature of the water the 
greatest amount, thereby returning it to the station as cool 
as possible. 
THE ASBESTOS COVERING. 

In a system of this kind protection from radiation is an 
exceedingly important consideration. After a number of 
exhaustive experiments on nearly all of the non-conduct- 
ing covering now in use, we decided tu adopt a covering 
made of asbestos. The covering is simply a roll of pure 
asbestos-fibre 11% inches thick. It is made by taking the 
asbestos from the mines, carding it in the same way that 
cotton-wool is carded, and winding it around a cylindrical 
roll. After the mixture is dry a saw is run along the side 
of the roll cutting the covering in two; then the roll is 
opened and taken off. On the outside of the asbestos is a 
solidly-woven cloth made of asbestos rendered water-proof 
by an admixture of plaster of Paris and held in place by a 
wire netting. 

Returning for a moment to the section of conduit, Fig. 3, 
page 328, we have in the centre the pipe itself; outside of 
the pipe 1 44 inches of asbestos, with a water-proof asbestos 
covering. An air-space of 4 inches separates the asbestos 
from the first brick arch ; then a second air-space of 2 inches 
and asecond brick arch. So we think the system is about 
as thoroughly protected from radiation as could be done. 
As to the insulating power of the asbestos this experiment 
may be interesting. 

I had an air-bath made so arranged that it could be 
kept at a constant temperature of 500° Fah. A sheet of 
the asbestos covering was laid on top of the air-bath. In 
contact with the upper side of the asbestos a piece of 
2-inch yellow pine plank was placed so as to cover the 
sheet entirely. Between the asbestos and the plank a 
second registering thermometer was introduced so that 
the temperature between the abestos and the plank could 
be accurately ascertained. The experiment was continued 
for several days, during which time the air-bath was 
constantly maintained at a temperature of 500°, and 
the highest temperature ascertained as occurring between 
he asbestos and the wood was 158°. 

Postscript, February 10, 1888.—The main and station 
of the Boston Heating Company was completed and in 
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readiness to commence circulution about the middle of 
December. The pipe line, after being tested from the 
station round to the station again complete, was thor- 
oughly washed out to remove all dirt and grease by pump- 
ing water through it for two ‘days; the main was then 
connected with a battery of boilers of 200 horse-power, 
underneath which a slow wood fire was started so as to 
gradually heat the water contained in the boilers; a 
steady circulation was at the same time maintained 
through the whole of the main, so that as fast as the 
water was warmed in the boilers it might be sent out into 
the main, thus gradually heating the whole system. 

About ten days was consumed in warming the main to 
about 380°; during this time the whole line was care- 
fully watched to asceitain whether any leakage developed, 
and whether the expansion joints worked in a proper 
manner ; and no trouble of any kind was experienced, 
the main under heat being found to be fully as tight as it 
was under cold-water pressure. All of the expansion 
joints operated as had been anticipated, taking up the ex- 
pansion as the temperature increased in a perfectly satis- 
factory manner. After the temperature of 380° was at- 
tained, a solution of potash was pumped into the main 
and circulated for several days in order to remove all 
grease and red lead, so that the system would be full of 
clean water, After twoor three days circulation of potash 
water, the mains were cleaned by allowing the hot potash 
water to escape and refilling it in the boiler with fresh 
warm water. This cleansing of the main was continued 
until the water showed no signs of potash or grease. 

After this thorough cleansing had taken place, the 
various consumers, whose house-connections had been 
made, were, one after another, turned on to the line; 


and, at the present time, the company is heating about 
twenty-five large buildings, and supplying power to some 
engines. So far all the consumers on the line have ex- 
pressed complete satisfaction with the service rendered to 
them. 

Experiments on the losses by radiation show that ina 
circuit of nearly two miles the entire loss in the supply 
main does not exceed three per cent. even in the coldest 
weather. In all probability, as soon as the masonry of 
the conduit shall have had sufficient time to thoroughly 
dry out, even this small loss will be gradually reduced. 

Testimonials from parties using steam show that the 
steam furnished is exceptionally dry. One engine is run 
from an exposed pipe over 80 feet from the converter, 
and no trouble whatsoever is experienced with water in 
the cylinder, showing that even after the steam is exposed 
to this amount of radiation it is as dry as steam furnished 
by ordinary boilers. 


A SPECIMEN OF BAD PLUMBING IN WASH- 
INGTON. 
WASHINGTON, D. C., May 5, 1888. 
Str: My attention was called a few days ago by Mr. 
James Lockhead, master plumber, of this city, to an inter. 
esting and curious specimen of ignorance and bad work- 


SSS 
SS 


OUTER WALL 


i 
SSS Zt 
a ae 


|» 
Dir) 


LY 
Wi) 


LM) 
yy 


\ 


/ 


WASHINGTON RESIDENCE, , 


FRESH AVR WNART(!) 5 | 


HZ i) J ret f--4 F 
‘ee l= . h\ 
a , 
Rica. YT LLL YY] 


Tat ENGINE CRING © Bon oie ALCOR 














f/f 


1888. 


THE ENGINEERING AND BUILDING RECORD. 365 








manship recently discovered by him in a dwelling to which 
he had been called to find the cause and correct the evil of 
an offensive odor that had been noticed by the occupant 
for some time and which had grown to be well-nigh un- 
bearable. 

On taking up portions of the floor in the kitchen, near 
the wash-tubs and sink (where the smell was worst), the 
earth beneath was found to be covered with greasy filth, 
evidently from leaks in the drain-pipes. Removing these 
it was found that the 1-inch lead pipes from the fixtures 
were connected with branch terra-cotta pipes (2-inch) only 
by slipping the former into the latter, with scarcely a pre. 
tense of cementing the two together. The 2-inch terra. 
cotta branch pipes entered a 3-inch of the same material, 
at right angles—the ends of the smaller ‘pipes projecting 
into the larger about an inch, and but imperfectly cemented. 

This 3-inch pipe was in an area beside the house, and 

received no other branch before being enlarged to 4-inch, 
and taking a rain-leader (trapped), soil-pipe (continued to 
above roof) and two area drains (with bell-traps). 

On looking down into what was evidently intended for 
a fresh-air inlet it was at first supposed that there was an 
Obstruction in the trap, for water was visible seemingly in 
the air-inlet. 
was discovered to be of a form in which the cleaning hole 
was located on the upper side of the lowest part of the 
trap, and the plumber (presumably in ignorance of the 
object of the fresh-air inlet) had extended this to the sur- 
face and placed a grating over it. (See Fig. 1.) 

After correcting this it was found that there was still no 
air-current through the soil-pipe. This led to further ex- 
cavation, which revealed another earthenware trap of the 
same sort on the main drain, a short distance below the 
foot of the soil-pipe—the cleaning hole being made this 
time to serve for the admission of area-water through a 
bell-trap at the surface. ‘hus all channels for the direct 
escape of air from the space between the kitchen branches 
andthe main trap being closed, the drain became “ air- 
bound” when large volumes of water were emptied from 
the wash-tubs, backing up the water, forcing it through 
the open joints, and forming deposits in the pipes—the 
space between the entrance of the wash-tub branch and 
the sink branch (about ten feet) being nearly full of 
the pulpy substance peculiar to laundry drain-pipes. 

Inthe bath-room in the second story was found an inter- 
esting method of trap ventilation, illustrated by plan and 
sectional elevation in Fig. 2. The traps of bath and 
basin being ventilated in the usual way, the waste-pipe 
from each fixture is discharged into the water-closet trap 
above the water. The water-closet in use (removed before 
the sketch was made) was of the type known as ‘‘ plunger,” 
with no trap except the one shown—under the floor. The 
basin vent-pipe, after passing through the outer wall, rose 
vertically about eight feet, then ran about twenty-five feet 
nearly horizontally—descending, however, instead of rising, 
so that a trap containing a gallon of water was formed— 
and, finally, rising again vertically some eight feet more. 
All of this outside vent-pipe is of 1%-inch wrought iron, 
unprotected from corrosion. The soil-pipe (also unpro- 
tected) is run independently to above the roof, following 
the same general course as the vent-pipe. 

This work was done three years ago. 

DANA C. BARBER. 


SPECIAL WATER-BACK, 


THE accompanying figures illustrate a puzzle that re- 
cently arose in the plumbing of a Cleveland residence and 
the solution effected by the fourth plumber that was called 
to dothe job. Figure 1 is an elevation of the boiler for 
the hot-water heating system for the house. In the cylin- 
drical shell S are placed a series of horizontal circular 
pipes, F, F, etc., with communicating branches G, G, etc. 
Inside these rings are the coal reservoir A and the fire- box 
B. In the latter it was desired to place a circular pipe, I, 
to heat water for kitchen use. To avoid interference with 
the fuel, it was necessary that this ring should fit elose to 
the inside of the boiler, thus requiring a diameter of 18 
inches, and it could only be introduced through a door, C, 

inches in diameter. 

Figure 2 is a cross-section through X X, and shows the 
water-back I in position and its construction. Two pieces 
of pipe, A A, were bent to required curve, and united by 
the street L's B B, the return C and the nipples D, and 
had elbows, O O, fitted to the outer ends. The pipe was 
then doubled up by folding on the joints at D, and readily 
inserted through the door, then opened out, as shown in 


By digging down to the trap, however, it — 


Fig. 3, and the hot and cold pipes K and L connected. 
Soon complaint was made that it heated too well, and 
that hot water came through the cold faucet. The 
plumber, Mr. E. C. Fraw, had anticipated this trouble, 





FIG:3 


Special Water Back 


and remedied it by placing a check-valve in the cold 
pipe to prevent return of hot water, and a self-closing 
cock on hot water branch at the sink, which, if subjected 
to much pressure, would automatically open and relieve it. 


PROPOSED PLUMBING REGULATIONS FOR 
PITTSBURG. 


WE learn that a committee of the Master Plumbers’ As- 
sociation of Pittsburg has been engaged for some days 
past in preparing plans for regulating plumbing-work in 
that city. At present there are no regulations whatever 
governing the Bureau of Plumbing, and the inspector asked 
the Plumbers’ Association to prepare something which 
might aid him and Chief Brown in establishing rules. The 
inspector himself has been hard at work in the same line, 
corresponding with other cities, and getting all the light he 
can on the subject. With what information he gains in 
this way, his own practical knowledge, and the suggestions 
which will come from the master plumbers, a code of rules 
will be made, and ordinances passed by the City Councils 
giving power to enforce it. Asit is now, it would make 


no difference what regulations the inspector might think 


were proper, he has no authority to compel persons to 
observe them. 

The master plumbers are not only willing that there 
should be, but they are really anxious to have laws govern- 
ing their trade and work. They tried to have a bill passed 
by the last Legislature compelling plumbers to be licensed, 
but it failed. The license system will prevent incompetent 
men from doing work, often apparently much cheaper than 
regular plumbers would do it for, but in reality much 
dearer in the end. 

This is the most useful and public-spirited work any 
master plumbers’ association can engage in, and we wish 
them all success. 


PHILADELPHIA TRADE SCHOOL. 


Our Philadelphia correspondent writes that a great deal 
of interest is being shown in the projected trade school 
of the Master Builders’ Exchange of that city, and the men 
most interested in the scheme are congratulating them- 
selves most heartily. 

A committee of seven, representing different branches 
of the trade, have been appointed to secure the co-operation 
needed to make the movement a success. 


Correspondence. 


All correspondents should send us their names and addresses, not 
necessarily for publication, but as a guarantee of good faith and 
because it is often necessary to communicate with them for addi- 
tional information before printing their communications. Anony- 
mous letters will not be noticed. 


ON PROPRIETY OF OMITTING TRAP FROM 
HOUSE-DRAIN CONNECTED WITH SMALL 
PIPE-SEWERS. 

CORNING WATER-WORKS, 


HEERMANS & LAWRENCE, Prop’s. 
CORNING, N. Y., May 14, 1888. 

Sir: We note your comments on our letter of inquiry 
in the issue of May 12 of your journal. To give you further 
details as to the construction of the ‘‘ separate” system of 
sewers in Corning we state as follows: The main outlet 
sewer 1s 18-inch, about 2,300 feet, and other sizes are: 
600 feet 15-inch ; 2,200 feet 12-inch ; 8,500 feet 10-inch ; 
9.500 feet g-inch ; 20,000 feet 8-inch ; and 30,000 feet 6- 
inch. Manholes, with ventilated covers, are placed 250 
feet apart on the entire system. 

At the up-grade end of every line of sewers is placed a 
Van Vranken flush-tank, which discharges periodically. 
Four-fifths of the sewers have steep grades. A limited 
quantity of rain-water is admitted. 

Now, as you seem to advocate in most cases a trap with 
fresh-air inlet, do you consider it proper to have this inlet 
open in the yard, as some authorities advise? What isthe 
best practice ? 

Your answer to our first question as applicable to the 
Corning system will be appreciated by your readers here. 
The question is, Should a trap be used on the main drain? 

Very truly, HEERMANS & LAWRENCE. 


{Under the circumstances stated, we are not prepared to 
advise that traps on the main drains should be insisted 
on. As we said in our former reply, which should be 
read in connection with this, this question depended 
largely on the condition and maintenance of the public 
sewers and house plumbing. } 


THE DUTY OF NEW YORK PLUMBING 
INSPECTORS. 


Utica, N. Y., May 15, 1888. 
Sir: Will you kindly tell me what are the duties of a 
plumbing inspector in New York City? 
A. B. JOHNSON. 
[The duty of an inspector is to see that all plumbing 
work is done in accordance with the plans filed with and 
approved by the Health Department for work done in his 
district and to report all violations. } 


WANTED—A TELEPHONE PLANT. 
RIDGEWAY, VA., May 17, 1888. 


Sir: I have an interest in the construction of fourteen 
miles of the Roanoke and Southern Railroad, our work 
extending from Martinsville, Va., to the North Carolina 
line. 

Am anxious to establish telephone connections over the 
fourteen miles. 

Will you refer this to a good telephone company who 
will immediately quote me wire and instruments ? Will 
buy or lease instruments for one year. | 

For prompt attention will oblige a subscriber to your 
valuable journal. W. NEwsy, 

Engineer and Contractor. 


[The Southern Bell Telephone and Telegraph Co., 195 
Broadway, New York, is the lincensee of the territory 
covering Ridgeway, Va. ] 


FORMULA FOR DYNAMITE AND ADDRESS OF 
PARTY SKILLED IN ITS MANUFACTURE. 
RIDGEWAY, VA., May 21, 1888. 

Sir: Owing to the refusal of dynamite shipments by 
certain railroad companies, I am considering the practica- 
bility of mixing on the spot. Can you furnish the formulze 
in general use and give me instructions as to methods? 
Also the address of some one skilled in the manufacture of 
same. Respectfully, H. W. Newsy. 

[From inquiries concerning this matter we find that 
rack-a-rock, a high explosive, claimed to be equivalent 
to dynamite that is 75 per cent. nitro-glycerine, can 
be shipped to any point in its separate parts and 
mixed as needed for use without danger or requiring 
skilled attendance. All railroads handle it willingly as 
shipped from the factory and charge the freight rates usual 
for chemicals. It is manufactured by the Rend-Rock 
Powder Company, of New York. whose card appears in 
our advertising columns. 

The manufacture of dynamite in the field depends largely 
on the magnitude of the undertaking and probably would 
not be desirable for small quantities. The risk would 
naturally be greater than at established factories with 
experienced hands, and the initial outlay would be consid- 
erable. 
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The difficulty lies in the manufacture of the nitro glycer- 
ine, which is the active component of dynamite, and 
probably would not be transported by any railroad. Its 
manufacture on the spot requires, besides the chemical 
and mechanical appliances, very thorough and extensive 
refrigerative apparatus, as it explodes if permitted to rise 
above a certain low temperature. Dynamite is prepared 
by simply mixing nitro-glycerine with pulp, charcoal, or 
earth, or any similar base that will absorb it and act as a 
vehicle. 

Mr. Michael Brady, Rahway, N. J., would probably 
furnish a nitro-glycerine plant at moderate cost, and very 
likely send a man with it to take charge. An interesting 
account of some new European high explosives is given in 
our issue of April 28. ] 


STRENGTH OF CEMENT MORTAR, 
BROOKLYN, May I1, 1888, 

Sir * The article by Professor Baker in the issue of your 
paper for May § seems to contain some inexplicable errors 
in the percentages given in the second and third tables. 
In the second table the ultimate strength of piers ranges 
from 1,411 to 2,375 pounds per square inch: the brick are 
stated to have an average strength of 1,500 pounds per 
square inch; and yet the strength of piers is given in 
column 8 as only from 9 to 17 per cent. of the strength of 
the brick. 

Similarly in the third table the strength of the brick 
ranges from 1,195 to 5,390 pounds per square inch, and 
the ultimate strength of the brick-work with the different 
mortars from 53 to 341 pounds only per square inch, yet 
the strength of the brick-work is said to be from 44 to 63 
per cent. of that of the brick. It would seem in this latter 
table as if there were one too few figures in the amounts 
given for strength of brick-work. J. F. Fiace. 
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THE NOMENCLATURE OF RAILROAD CURVES. 


New York, May 3, 1888. 
Sin: Please explain what is meant by a curve of 60°, 


etc., and by a curve of 60° radius, — feet long as applied 
to railroad curves? Is a 60° curve one deflecting 60° ? 
DRAFTSMAN, 


[The degree of curvature in railroads is designated by 
the length of the arc in degrees that is subtended bya 
chord of 100 feet. For instance, a ‘* 3° curve” is one in 
which 3° of arc is subtended bya 100-foot chord, or in 
which the radii to the extremities of a 100-foot chord make 
a central angle of 3°. The expression refers solely to the 
degree of curvature and has nothing to do with the length 
of the curve ; thus, a ‘* 3° curve” may deflect 1° or B08 co 
responding to a length of 33 feet or 3,000 feet respectively. 
The greatest curvature that can be thus designated is that 
of a ‘180° curve,” whose radius would be 50 feet. 

For ordinary curves, in which the arc of the roo-foot 
chord which subtends it are practically of the same length, 
the length of the radius is in exact inverse Proportion to 
the degree of the curve. Thus, the radius of a ‘1° curye” 
is 5,730 feet; of a 2°, 2,865 feet; 3°, 1,910 feet ; 5°, 
1,140 feet, etc. Curves sharper than 1,000 feet radius, or 
say 6°, are avoided where possible on important roads. 
The limit of curvature on the West Shore Road as origi- 
nally laid out was 4°, but in some places on the New York 
Elevated Roads curves of go feet radius are successfully 
used. They are ‘‘ 674° curves.” 

To answer your specific questions, we would say that “a 
curve of 60°" deflects 60°, no matter what its radius 
what a ‘‘curve of 60° radius" may be we cannot con jec- 
ture, and certainly never heard of it as applied to railroad 
or any other curves. A ‘60° curve,” as before Stated, 
may deflect any amount, but for reasons above given it 
will always have a radius of 100 feet. ] 





AMERICAN SOCIETY OF CIVIL ENGINEERS. 


THE date of the convention of 1888 at Milwaukee, Wis., 
will be the last week in June. Arrangements as to trans- 
portation are in progress with the passenger associations 
and committees, whereby it is expected that a rate of one 
and one-third full fare will be made for the round trip 
from all points on the lines of the roads represented by 
such association. 

Papers or discussions on papers already published are 
invited. A concise abstract of any paper to be presented 
should be sent to the secretary not later than May 31. 
This will make discussion more probable, as a copy of the 
abstract will be sent to members who may be expected to 
contribute discussion. 


WESTERN SOCIETY OF ENGINEERS. 


THE 247th meeting was held April g in Chicago, Presi- 
dent A. Gottlieb in the chair, L. E. Cooley, Secretary. 

The memorial to Congress was amended to read as 
follows : 

‘* Whereas, The system under which our National Pub- 
lic Works is conducted is subject to severe and just criti- 
cism, being without a well-considered policy or a consistent 
purpose,” etc. 

bk. Hi. Beckler and John Herron resigned to join the 
‘* Montana Society of Civil Engineers.” 

A communication was received from Mr. T. J. Nicholl, 
Vice-President and General Manager Natchez, Jackson 
and Columbus Railroad, accompanied by a letter from the 
Pennsylvania Steel Company, advocating the use of rails 
33% feet long, as standard, as cars are now 34 feet. 

The Commitee on Highway Bridges, consisting of C. L. 
Strobel, A. Gottlieb, and E, C. Carter, made the following 
recommendations: 

“We think that improvement in the character of highway bridges 
can be brought about by the following means: 

** The Governor of each State to appoint an engineer, whose duty 
it shall be to examine and report on existing bridges, with authority 
to condemn unsafe structures, and to act as expert adviser to the 
Legislature on all questions and measures pertaining to the construc- 
tion of new work. 

‘Cities and counties should be encouraged to employ engineers 
who are bridge specialists to prepare specifications and complete de- 
tail plans for bridges, and tenders from contractors should be received 
on the basis of these specifications and plans. In order to facilitate 
the adoption of this method, we think it highly desirable that engi- 
neers ayree upon a scale of minimum rates for doing such work ona 
similar plan as in vogue among archite ts. 

**Tnasmuch as we think it desirable that any action taken shall be, 
as far as possible, the joint action of all organizations similar to our 
own, we recommend, as a step preliminary to such joint action, that 
the Secretary be instructed to place himself in communication with 
other local engineering societies, and request from them an expression 
of opinion on the subject under consideration.” 

The report was referred back to the committee, with 
instructions to correspond with other societies, with a view 
to an expression of opinion and ultimate co-operation. 





ENGINEERS’ CLUB OF PHILADELPHIA. 


THE regular meeting of the club was held Mays, Presi- 
dent Joseph M. Wilson in the chair, Iloward Murphy, 
Secretary ; thirty-four members present. 

The secretary presented an illustrated description of a 
rolling bridge for docks by Mr. Oscar Sanne, who says : 

** During my stay with the Union Bridge Company I 
was called upon to make a design for a rolling bridge to 
be used at the Government’s Dock at Quebec, which was 
estimated to weigh 239,444 pounds. 

‘“ The bridge has to be moved back the full width of 
the channel, which is 69 feet § inches. The machinery is 
designed to open it in 2 minutes 54 seconds. 

“* All shapes are of steel, eye-bars and rods of iron. 

** This structure is to be built this spring and I hope 
will prove a success.” 

Mr. Robert A. Cummings presented, for the Reference 
Book, a table of equality of curves at different scales, by 
which a set of curve patterns cut for a certain scale can be 
used for other scales. 

Mr. M. R. Muckle, Jr., described a general and detail 
arrangement for a system of underground conduits for 
electrical conductors, with numerous illustrations. 

Mr. Henry G. Morris presented a number of specimens 
of Mitis metal castings, and an illustrated description of 
the furnace used in their manufacture. 





ENGINEERS’ CLUB OF ST. LOUIS. 


THE club met May 16, twenty-eight members and nine 
visitors present. The president being absent, Secretary 
William H. Bryan announced the resignation of George E. 
Otis, and the election of Colonel E. D. Meier as Vice- 
President, who then took the chair. William T. Gould 
was elected a member. Mr. Charles F. White read a paper 
on ‘' The Failure of a Firmenich Boiler,” which occurred 
at the Plant Flour Mills, St. Louis. The construction of 
the boiler and the arrangement of the plant, together with 
the method of operation, were described. The material 
used was C. H. No. 1 iron of 45,000 pounds tensile 
strength. Test specimens had shown a tensile strength 
of from 50,100 to 58,900 pounds. The boiler had 3,375 
square feet of heating surface and was rated at 225 horse- 
power. In the opinion of the speaker the failure was due 
to faulty design, which permitted great differences of tem- 
perature and consequent differences of expansion of ad- 
joining tubes, as well as danger from scale. Messrs. 
Meier, Wheeler, Russell, Blaisdell, Nipher and Johnson 
took part in the discussion. 

The second paper was read by Mr. Louis Stockett on 
‘“*A Well-Ventilated Mine.’’ The proper ventilation of 
mines was such a simple matter that it was a cause for 
surprise that it was not better done. Mr. Stockett 
described in detail the arrangement at Mine No. 6, 
Staunton, IIl., illustrating his remarks with drawings. The 
difficulties met with and their remedies were pointed out. 

A report was then read from the committee to which 
was referred the matter of proposed legislation on National 
Public Works. They were of the opinion that the pro- 
posed legislation as laid down in the Cullom-Breckinridge 
bill is a step in the right direction, and recommended the 
appointment of one committee to raise funds as requested 
by the Executive Board by private subscription from mem- 
bers of the club and others, and another committee to 
correspond with similar committees from other clubs and 
with any persons who may be able to aid in bringing the 
merits of the proposed legislation to the attention of mem- 
bers of Congress. They were also of the opinion that 
promotion from the grade of Division Engineer to Depart- 
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ment Engineer should be subject to the recommendation 
of an examining board, and recommended that the club 
pass a resolution to this effect. 

After discussion the report was adopted and the action re- 
quired by its recommendations was made the special order 
for the next meeting, May 30, which will be the last of 
the spring session. 





NEW ENGLAND WATER-WORKS ASSOCIA- 
TION. 


THE seventh annual convention of this association will 
be held at Providence, R. I., June 13, 14 and 15. 

The following papers will be read and discussed : ‘‘Soils 
from which supplies of water may be obtained by fiter- 
galleries or driven wells,”’ Phineas Ball, C. E., Worcester, 
Mass.; ‘Description of apparatus for notifying when high- 
water level is reached in reservoirs and water-tanks,” W. 
P. Whittemore, Supt., North Attleboro, Mass.; ‘*‘ Micro- 
scopical sketches of some vegetable growths in reservoirs,” 
F. F. Forbes, Supt., Brookline, Mass.; ‘‘ The aeration of 
water-supplies by natural canals and low dams,” S. E. 
Babcock, Chief Engineer, Little Falls, N. Y.; ‘‘ Can tests 
by tubular wells be relied upon to show the amount of 
waier that may be obtained for a public water-supply.” 
W.C. Boyce, C. E., Worcester, Mass.; ‘‘The use of 
relief or safety-valves in distributing systems,” S. E. 
Babcock, Chief Engineer, Little Falls, N. Y.; °* Covered 
reservoirs,” Charles H. Swan, C. E., Boston, Mass.: 
‘* Testing water-meters and some things learned thereby,” 
L. Fred Rice, C. E., Boston, Mass. 

Also the following topics will be discussed: What is 
the best way to limit the use and weight of special castings ? 
What is the best method of locating gates and specials ? 
What is the true value of pressure and recording gauges ° 
Ofhce routine—method of keeping accounts. What is the 
percentage of difference between the yield of driven wells 
at extreme seasons of the year ? 

Professor J. FE. Denton, of the Stevens Institute of 
Technology, will illustrate with the stereopticon the 
hydraulic problems involved in the construction of the 
new Croton Aqueduct and the methods of construction 
emploved. 

Members of water boards and all others interested in 
questions pertaining to water-supply are always welcomed 
to the meetings of this association, and all persons eligible 
for membership are cordially invited to join it. 

Edwin Darling, President, Pawtucket, R. I.; R. C. P. 
Coggeshall, Secretary, New Bedford, Mass. 








Gas and Electricity. 


Iiuminating Power of Gas in New York City. 
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CINCINNATI CIVIL ENGINEERS’ SOCIAL 
CLUB. 


THE civil and mechanical engineers of Cincinnati have 
organized an Engineers’ Club, at the preliminary meeting 
thirty-two gentlemen being present. The officers for the 
current year are: Colonel William E. Merrill, U. S. Engi- 
neer Corps, President ; Gustav Bouscaren, Vice-President : 
Russell Hindman, Secretary. The directors are G. B. 
Nicholson, A. L. Anderson, and J. Forster Crowell. The 
object of the club is to create social intercourse and friendly 
relations among the members. The meetings will be de- 
voted to discussions of matters pertaining to the science 
of engineering and reading papers on modern improvement 
and development. 


AT a meeting of the Milwaukee members of the Ameri- 
can Society of Civil Engineers in Milwaukee, the following 
committees were appointed to get ready for the annual 
convention of the American Society of Civil Engineers, 
which will be held in that city June 26, 27, 28 and 29: 
Finances—D. J. Whittemore, E. P. Allis, C. L. Colby, 
A. Conro, F. R. Finney, H. J. Wilbert. Arrangements— 
G. H. Benzenberg, S. A. Harrison, F. W. Kimball, O. 
Bates, E. J. Poetsch. 





W.C. KUTTER. 


Mr. W. C. Kurrer died suddenly of apoplexy at Berne’ 
Switzerland, on the 6th inst. Mr. Kutter was the author 
who gave to the profession a formula for the flow of water 
in open channels which bears his name, and which is now 
very largely used by engineers. He was employed in the 
City Engincer’s office at Berne, his position being that of 
principal assistant. 


ne 


PERSONAL. 


CiviL ENGINEER ASSERSON, who has been in charge of 
the Yards and Docks Department and whose term of ser- 
vice at the Brooklyn Navy Yard expired on the 25th 
instant, has been detached, and Civil Engineer T. C. 
McCollum appointed in his place. Engineer Asserson 
will remain in charge of the construction of the Simpson 
dry-dock, 
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CONTRACTING 


OF SPECIAL INTEREST TO CONTRACTORS, BUILDERS AND MANU 








ARCHITECTURAL COMPETITIONS. 


Witsmincron, N. C.—Church.—Plans are wanted 
for a church. to cost from $12,000 to $15,000. No date 
specified. Address John W. Primrose as above. 


Rawuins, Wyvo.—Penitentiary,— Plans are wanted 
here until June 5 for a Territorial Penitentiary to be 
erected here. Tota! cost of building to be $100,000. 
For circular of instructions address James P. allace, 
Secretary Territorial Penitentiary uilding Commis- 
sion, as above. 


Wvominc, O.—Sanitarium.—Plans are wanted here 
for a sanitarium to be erected on Findlay Heights, at 
Findlay, O. Address R. B. Latta as above. 


Finptay, 0.—Tabernacle.—Plaus are wanted here 
by the Good Templars for a tabernacle, to cost $5,000. 
For details address Charles Williams, Assistant Cashier, 
Farmer’s National Bank, as above. 


To.epo, O.—Library Building —Plans are wanted 
here for a $40,000 public library building. For details 
asdress C. A. Dresser, Chairman Building Committee, 
as above. 


Burra.o, N. ¥Y.—Church.—Plans are wanted here 
for a church edifice to cust $100,000, to replace St. 
Paul’s Cathedral, recently destroyed by fire. For cir- 
cular of instructions, etc., aderess Albert J. Barnard, 
of the Building Committee. 





For works for which proposals are requested see also 
the “Proposal Column,”’ pages i-vii-viti- 368 


Persons who make any use of the information they 
find in these columns we trust will not cmit to mention 
THE ENGINEERING & BuILpING REcorp as the source. 
SP eee Be RS ee 


Our readers will oblige us by notes, clippings, or any 
information which will put us in the way of obtain- 
ing early and reliable news for our ‘* Contracting 
Intelligence.’ /n/formation of importance sent 
fo us exclusively, and not elsewhere published, 
avill be liberally paid for. 








WATER, SEWERAGE. ETC. 


La SALLE, O.—Water.—The officials of this city ad- 
vertise fora quantity of assorted pipe, also hydrants 
and other material. For complete details see our 
Proposal Columns 


Pasavena, CaL.—Water.—It is said that the water 
companies of this place will substitute a 22-inch steel 
pipe line for the cement ditch now in use, which con- 
veys the water to the consumers from the reservoir. 


Beaumont, Tex.—Water.—Thomas & Gorman, 
water-works contractors, at this place, write as follows: 
‘© This city has just completed a system of water- 
works, which they have leased to a company, in con- 
nection with which this company intend erecting at 
once an electric light plant, rs ton ice machine, re- 
frigerator, steam laundry, telephone and fire alarm 
system, and desire machinery for the several plants. 
Information can be secured from Thomas & Gorman.” 


ABILENE, TEx.—Water.—Our correspondent writes 
as follows: ‘No steps have been taken to improve 
our water- works system.” 


Barrincton, R. I.—Water.—William Lawler, of 
the Drownville Water Co., at this place, writes as fol- 
lows: ‘Our ‘works’ consist simply of a tank of 52,000 
gallons capacity on an elevation (105 feet), supplied 
by two iron turbine wind-muills from a large well some 
2.600 feet away. We laid about 8,000 feet 4-inch 
W yckoff pipe, andare to supply about forty dwellings, 
etc. Total cost, $6,800. Estimated capacity, 10,000 
, bens per day. David A. Waldron 1s president of 

e company. 


TARENTUM, PA.—Water.—Concerning the improve~ 
ments to be made to the water-works at this place, H. 
M.. Brackenridge, of Natrona, Pa., writes us as fol- 
lows: ‘We will build a reservoir, 80 fect in diameter, 
15 feet deep, 10 feet excavations, and 5 foot fill, besides 
doing other work and laying the following pipe: 11,- 
Boo feet 8-inch, weight, 48% Ibs.; 6,800 feet 6-inch, 
weight, 2% Ibs.; 4,280 feet 4-inch, weight, 19 Ibs. 
Address all communications to me, at Natrona, Pa.”’ 


Jerrerson City, Mo.—Water.—The officials of this 
city have granted a franchise to F. H. Binder for the 
construction of a system of water-works. For further 
details see our Proposal Columns. 


Sat Lake City, Utan.—Water.—It is probable 
that the movement to establish a sewerage system for 
this city will give way fora while to a water-works 
project, which, the city officials think, should be set- 
tled first. The question of engaging an engineer to 
make investigations, etc., concerning the water supply, 
is now being discussed by them, anc a meeting 1s to be 
held in afew days to take conclusive steps ia the 
matter. 


WakeEnburG, Cov. —Water.—It is reported that a 
system of water-works is to be coustructed here and 
chat details can be had by addressing Dr. T. F. 
Martin. 


Be.ievite, Kan.—The question of water-works 
is to be settled here at early day. Offers from 
numerous parties to purchase the franchise and erect a 
plant have already been made. So far, no definite 
steps have been taken. 


Liconrgr, Inp.—Water.—It is reported that the 
people of this place have voted in favor of establishing 
a system of water-works. 
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PLymoutn, Inp.—Water.—It is reported that the 
ople of this place have decided in favor of establish- 
ing a system of water-works. 


Herena, Ark.—Water.—It is probable tbat con- 
clusive steps will soon be taken towards the construc- 
tion of a water-workssystem here. Address the Town 
Clerk for details. 


HEmMpsTEeAD, L. 1.—Water.—The Auverne Water 
Company has been organized here with a capital of 
$60,000. For details address C. E. Hoffman, as above. 


Sutton, Nes.—Warter.—It is probable that a system 
of water-works will be ereeted here soon. Complete 
details can be had by addressing Major Mattison of 
the City Council. 


Ennis, ‘'ex.—Water.— The water-works question is 
being agitated here. 


“WEATHERFORD, Tex.—Water.—It is reported that 
the erection of a water-works system at this place is to 
proceed at once. 


HeRinGTon, Kan.—Water.—An election is to be 
held here this month to settle the question of erecting 
a $15,000 system of water- works. 


Guturig, Ky.—Is is reported that the Louisville 
and Nashville R. R. Co. will establish a water-works 
system here. 


Troy, ALa.--Water.—A franchise for the construc- 
tion of a system of water-works here has been awarded 
to ]. Walker Bates. It is reported that the supply 
will be obtained from artesian wells. 


Youncsrown, O.—Water.—The water-works trus- 
tees of this place have decided to extend the service by 
laying an additional trunk main, besides laying service 
pipes in several streets. Work is to begin at once. 

etails will be furnished by the clerk of the board as 


above. 


OseRuin, KAN.—Water.—Our correspondent writes : 
‘6 This place is to have water-works, to cost $25,000. 
A. A. Richardson, Engineer of Lincoln, Neb., is mak- 
ing the plans and specifications.” 


WaATER-WorkS.—See our Proposal Column for in- 
formation concerning water-works and water-works 
supplies at the following places: Welland, Ont.; La 
Salle, Ill.; Jefferson City, Mo.; Des Moines, la.; New 
York City; Cincinnati, O.; Atlanta, Ga 


BRIDGES. 


Des Moings, Iowa.—It is reported that there is a 
project towards the erection of several bridges at this 
place, and that Charles Weitz can furnish details. 


JACKSONVILLE, FLa.—Ammett F. Cook. of this city. 
ean Be nadtemce for details of a bridge scheme at Ox- 
ord, Fla. 


PitrssurG, Pa.—It is reported that County Engi- 
neer Charles Davis can furnish details of 20 bridges to 
be erected in his county at a total cost of $90,000. 


Riverton, Va.—An iron bridge is to be erected over 
the Shenandoah at this place by the Shenandoah Val- 
ley Railroad Co. ‘the company’s office is at Roanoke, 

a. 


McKinney, Tex.—The county commissioners of 
Collin County, will, it is reported, rebuild the fourteen 
bridges recently destroyed by floods. 


Axron, N. Y.—It is reported that an iron bridge is 
to be erected here. 


Duntap, Tex.—Two bridges are to be erected here 
by the county commissioners, who can furnish details. 


GAS AND ELECTRIC-LIGHTING. 


Witmincron, N. C.—The Wilmington Gas Light 
Company has decided to increase its plant. 


ANNAPOLIS, Mp.—The Annapolis Electric Light 
Co. expect to purchase the necessary material, etc., at 
once, to proceed with establishing a plant here. 


BurraLo, Wyo.—An electric light plant is to be 
established here. 


HARRISONBURG, VA.—It 1s is probable that an elec- 
tric light plant will be established here. For details, 
address Mr. Pace, at Washington, D. C. 


Mgripian, Miss.—It is probable that an electric- 
light plant will soon be established here. 


East PortTLanp, Org.—The East Portland Lighting 
C mpany has been organized here with C. B. Bellin- 
ger at its head. Capital, $130,000. 


Parerson, N. J .—An electric-lighting plant is to be 
erected here by the Paterson Electric Light Co. De- 
tails can be had of John Noonan. 


DetawareE, O.—The Delaware Edison Illuminating 
Co. has been incorporated here with a capital of $50,- 
coo. B. W. Brown, and others, incorporators. 


PRoviNcETOWN, Mass.—A gas plant is to be estab- 
lished at this place. 


Notrs.—The item published in this column last week 
stating that the city of Jacksonville, Fla., advertised 
for bids tor electric lighting was erroneous in so far as 
the name of the city was concerned. Jackson, Miss , 
was the place iotended. See our Proposal Column on 
page 368 for corrected proposal. 


FiusuHincG, L. I1.—The Equitable Gas Light Com- 

ny has been incorporated here with a capital of 
$c cas, The directors have applied to the village 
trustees for permission to lay mains, establish a plant, 
and furnish gas to consumers, but as yet the permis- 
ston has not been granted. For details address Frank 
Keeler, of the Board of Trustees, as above. 


RAILROADS, CANALS, ETC. 


Cuiinton, Mo.—A franchise has just been granted 
ie the Clinton Street R. R. Co., to build a street line 
ere. 


En, Pa.—A street railroad is to be constructed 
here as soon as details can be settled. 





FACTURERS OF ENGINEERING AND BUILDING SUPPLIES. 





Mopesta, Cor.—A street roailroad is to be con- 
structed bere this season. 


St.CATHERINES,ONT.—Messrs. James A. McMabon, 
W. M. Shea and George A. Begy, of this place, have 
been awarded 17 miles of Grand Trunk double-track 
work from Coteau to Lancastef, near Montreal. The 
amount of the work is about $150,000. 


New York City.—The scheme to build an elevated 
railroad on Broadway, this city, has had a setback in 
the reversal by the General Term of Judge Donahue’s 
order appointing commissioners to a praise value of 
right of way. It is proposed to carry the matter to the 
Court of Appeals. 


BIDS OPENED. 


CLARKSBURG, W. Va.— Water-works.— The following 
proposals for the construction of a system of water- 
works at this place were opened May 15 by Jobn W. 
Hill, Cincinnati, O., Consulting Engineer : 

Water-Pipe and Special Castings.— Donaldson Iron 
Co., Emaus, Pa., $1 74307, 1; New Philadelphia Pipe 
Works, $18,058.50; R.D. Wood & Co., $16,181.20: J 
H. Harlow & Cc., $18,242.10; James J. Dwyer, $18,- 
272.20; Mellert Foundry Co., $18,415.90; Addyston 
Fipe and Steel Co., $18,445; Lake Shore Foundry Co., 
ere re Ay. John Fox, $18,758.52; Hugh H. avis, 
$18,761; National Foundry and Pipe Works, $18,860.10; 


Chattanooga Pipe Works, $18,921; Detroit Pipe Co., 


19,449-35; Gloucester Iron Works, $20,271.34; Dennis 
ng & Co., $20,434.20; H. B. Leach, specials only, 
$576; J,_S. 


Cassin & Co., specials only, $583.20; 
Builders’ Iron and Foundry Co., : E, Bynner, dar0, 
Contract awarded to R. D. Wood & Co. 

Stop Valves.—H. B. Leach, $438; I. S. Cassin & 
Co., $446.50; James J. Dwyer, $456; Eddy Valve Co., 
$474.95; HKourbon Copper and Brass Works, $477-50% 
W. S. Payne & Co., $480.45; Ludlow Valve Co., 
$498.94; Chapman Valve Co., $517.48; Mellert Foun- 
dry and Machiné Co., $520; R. D. Wood & Co., 
$521.05; se H. Harlow & Co., $567; Jonson 
Foundry Co., $614.50; Gloucester Iron orks, $655. 
Contract awarded to Eddy Valve Co. 

Fire Hydrants.—James J. Dwyer, $1,598.50, $1,- 
431; Bourbon Copper_and Brass Works, $1,472.50, 


$1,482, $1,613; H. B. Leach, $1,482, Chapman alve 
Co., $1,507.19: I. S. Cassin & Co., $1-536 o; Lud- 
2, $1,621.42; R. . Wood & 


low Valve Co., $1 74 
Co., $1,567.20; J. H. Harlow & Co., $1,671.50; Glou- 
cester Iron Works, $1,780.50; Eddy Valve Co.. $1,- 
892; Jonson Foundry and Machine Co., $2,162; Walter 
Ss. Payne, $2,206.20. Contract awarded to Bourbon 
Copper and Brass Works. 

Stop boxes—R. D Wood & Co., $90.75; J H. Har- 
low. $96.69; J. J. Dwyer, $115.50, $99; ailey, Far- 
rell & Co., $104; Bingham & ‘Taylor, $106.95; H. &, 
Leach, $115.50, ROS A. H. Morgan, $112.40; Eddy 
Valve Co., $215.503 S. Cassin & Co., $117.15; Lud- 
low Valve Co., $121.09; Jonson Foundry Co., §rzg. 
Contract awarded to Bingham & Taylor. 

Pumping Machinery and Boilers, etc.—Hall Steam 
Pump BO , $4,360; A.C. Osborn, Worthington pump, 

4,720, Deane Pump, $4,770; Deane Steam Pump Co., 

5,200; Cox & Morrison, $5,460; Gordon & Maxwell 
Co., $5,500; J. H. Harlow & Co., $5,600; Knowles 
Steam Pump Co., $6,250; National Iron Works, $6,500; 
Holly Mfg. Co., $8,150; H. R. Worthington, engine 
only, $3,300; Volker & Felthousen Mfg. Co., engines 
only, $2,300; D. W. C. Carroll & Co., boilers only, 
$2,100; Biter & Conley, boilers only, $1,644. Required, 
two 500,000 gallon duplicate direct-acting pumps, two 

4x12-inch tubular boilers, steam pipe-heater, botler- 
eeder, all complete. Contract awarded to A. C. Os- 
born (Deane pane): 

Reservoir Tanks—2 steel tanks of 280,000 gallons 
capacity each erected on foundations.—Cox & Morri- 
son, iron $5975) steel $5,547; Union Iron Works Co., 


$6,980; J. arlow & Co., $7,000; Riter & Coney 
$7,095; Sharon Roiler works, §7.3595 A.H.& A.C 
Osborn, $7,600; D. ; arroll & Co., $7.00 
Tippett & Wood 8,000; James P. Witherow, $8.150; 
Porter Mfg. Co., $9,000. Contract awarded to Cox & 
Morrison. 


LovisviLLE. Ky.—Water-Works Materials.— The 
following bids for the erection of a new pumping sta- 
tion for the Louisville Water-Works Company were 
opened by the Board of Directors of the Company May 
15: Mr. cDonald, caisson, $114,000; masonry, $16.40 
per cubic yard; brick, $13 per thousand; sills, $1.40 per 
foot; coping, $1.40 per foot, granite, $4.75 per foot; 
setting irons, $4 per ton; pointing, 6 cents per ton, an 
new crib, $16,890. Sooy, Smith & Co., caisson, $112,- 
000; seh bila are per yard; brick, $14.50 per thou- 
sand: sills, $1.50 per foot; coping, $1.30 per foot; gran- 
ite, $5 per foot; setting irons, $5 per ton; pointing, ro 
cents per ton, and crib, $17,400. Shanahan, O’Connor 
& Co., caisson, $125.000, masonry, $12 per yard; brick, 
$16 per thousaud; sills, $1.50 per foot; coping, $1.50 per 


foot; granite, $4.50 per foot; setting irons, r ton; 
pointing, 5 cents per ton, and crib $18,000. he bids 
were al! considered too high, and the Board decided to 


have the work done under the management of the com- 
pany. - 

New Brunswick, N. J-—Building Dam.—The fol- 
lowing proposals for building a water-works dam at 
this place were opened May 21 by C. H. Cramer, 
water-works superintendent. The estimated quanti- 
ties were as follows: Foundations, 325 cubic yards; 
dam and abutments, 644 cubic yards; coping, 800 
square feet. Bidders: P. H. Rehill, Jersey Citv, 
$14,100; B. J. Bailey, New York, $13,975; J. E. 
Brooks, New York, $10,962.50; John Cox, Brooklyn, 
N.Y., $14,813.75; _F. W. Sullivan, Newark, N. J., 
$9,595: B. i. & y F. Shanley, Jersey City, $8,716.25; 
ae Meyer, New Brunswick, N. J., $12,600; ell & 

unham, $10,000. Contract gwarded to Shanley. : 


MINNEAPOLIS, M1nn.— Pumping station.—The fol- 
lowing bids have been submi tted to the City Council 
forthe North Minneapolis pumping station: M.H. 
Chittenden, slate roofing, per square, $10.50; steel 
roofing, $5-75; iron, tin, etc., $12.90. Grygla & Seldon, 
slate roofing, per square, $12; stee! roofing, $5.50; iron, 
tin, etc., $15.95. Robert Wishart, slate roofing, per 
square, $10.25; steel, $5.50; iron, tin, etc., $12.50. The 
contract was awarded to Robert Wishart. 

Boston, Mass.—Works for Chemical Treatment of 
Sewage. —The followmg proposals for erecting works 
for the chemical treatment of sewage at Winchester, 
Mass., were opened May 109, by the Boston Water 
Board. The quantities, etc., were as follows: Four 


. 


News DBPARTMENT. 








precipitation tanks, engine- house, auxiliary building, 
850 cubic yards excavation, 75 cubic yards brick ma- 
sonry, 13 cubic yards concrete. The following were 
the bidders with the amounts in their respective order: 

oseph Ross, Ipswich, Mass., $3,252. $1,266, $577. 

722.50, $1,200, $78; total, $7,095.50; John McLaren, 
Boston, Mass., $3.760, $1,360, $845, $637.50, $1,200, 

7.50; total, $7,900; S. Sanborn, Boston, Mass., 

2,900, $2,125, $t 925, $1,062.50, $1,087.50, $65; total, 

165; H. Keyes & Co., Boston, Mass., $4,149-50, 
$2,345, $1,124.75, $680, $1,125, $84.50; total $9,508.75. 
The contract was awarded to Joseph Ross. 

ST Paut, Minn.—Reformatory Building.—The fol- 
lowing proposals for the erection of the Minnesota State 
Reformatory were opened May 1s by J. W. Stevens, 
architect : 

Stone and Masonry and Excavation—William O’Nrel 
and C. O’Brien, Faribault, $21,675; Carlisle & Sons, 
Minneapolis, $42,987; J. io Bjorkquist, Moorhead, 

44,500; M. Breen, St. Paul, $46,669.85; Walter 
Arnold & Co., St. Cloud, sandstone, $48,150, granite, 
$40,275; R. E. Patterson, Agt., St. Paul, carpenter 
work, $54,000; Oscar Ludlum, Minneapolis, $55,650; 
Hennessee Bros., Agnew & Cox, St. Faul, $55,750. 
Contract awarded to Carlisle & Sons. 

Carpenter Work—G. W. Smith, Minneapolis, $6,370: 
Carlisle & Sons, Minneapolis, $7,310; William Letteau, 
St. Paul, $9,696. Contract awarded to G. W. Smith. 

Iron Work—Haugh, Ketcham & Co., Indianapolis, 
$23,437; St. Paul Foundry Co., St. Paul, $24,193. 
Clark, Raffen & Co., Chicago, $24,600. Contract 
awarded to Haugh, Ketcham & Co. 

Plumbiog.—A. J. Kinslow, Brainerd, $3,885; J. P. 
Adamson, St. Paul, $4,480; W. W. Sykes & Co., Min- 
neapolis, $4,690; J. ‘TT. Holmes, St. Paul, $5,275; 
O’Brien & Butler, St. Paul, $6,500. Contract awarded 
to A. J. Kinslow. 

Heating.—Charles H. Parmlee, St. Paul, $3,200; E. 
F. Osborn & Co., St. Paul, $3,239.36; Holland & 
Thompson, St. Paul, $3,205.44; Thomas Davis, St. 
Paul, $3,302; Allen Black & Co., St. Paul, $3,303.69; 
N. W eating and Ventilating Co., St. Paul. $3,- 
376.60; E. P, Sykes & Co., Micneapolis, $3,384; Hax- 
tun Steam Heater Co., Kewanee, II!., $3,775; E. H. 
Murphey, St. Paul, $3,947; W. Roger & Co., B, Paul, 
$4.288.40. Contract awarded to Charles H. Parmle>. 

Painting and Glass.—Hussy & Thursdale; St. Cloud, 
$1,240; Nesbett & Co.,St. Paul, $1,447. Contract 
awarded to Hussy & Thursdale. 

Asphalt—George Winding, Milwaukee, $1.719. Con- 
tract awarded to George Winding. 

Excavating—N. Anderson, St. Cloud, 24c. per cubic 
yard; J]. M. Murphey, St. Cloud, $1,250; J. O. Mc- 
Connell, St. Cloud, $1,250; Bjorkquist, Moorhead, 
$1,276, W. W. Murphey, St. Cloud, $1,436. Contract 
awarded to N. Anderson. 

Slating—St. Paul Roofing and Cornice Works, St. 
Paul, $5794: o: Scribner Libby Co., St. Paul, $6,148; 
Penn. Slate Co., St. Paul, $6,328. Contract awarded 
to St. Paul Roofing and Cornice Works. 

Cell Work--Haugh, Ketcham & Co., Indianapolis, 
$7,974.22; Diebold S. & L. Co., St. Paul, $8,372; T.C. 
Lewis, St. Louis, $9,500. Contract awarded to 
Haugh, Ketcham & Co. 


New York City.—Aqueduct.—The following pro- 
posals for deepening and finishing shaft No. 24, Cro- 
ton Aqueduct were opened May 23, by the Aqueduct 
Commission. The quantities were as follows: 2,500 
cubic yards earth excavation, 250 cubic yards rock 
excavation, 125 cubic yards tunnel excavation, 170 
cubic yards shaft excavation, emptying Shaft 24 and 
the adjacent incline, pumping water ccming from 
above incline (150,000,000 gallons), 1.200 cubic yards 
brick masonry, 25 cubic yards concrete masoory, 5 to 
1: 25 cubic yards concrete masonry, 3 to 1; 3,000 cubic 
yards rubble stone masonry, 250 square fect face work 
of rubble stone masonry; 80 cubic yards cut stone 
masonry, 500 square feet rough pointed face dressing, 
1,200 square feet fine hammered (six cut) face dress- 
ing ; additional for masonry laid in Portland cement ; 
additional for masonry laid in American cement. 
The following were the bidders with the amounts in 
their respective order: Charles Peterson, New York. 

750, $375, $1,000, ao $3,000, $6,750, $15,600, 

Iso, $175, $12,000, $75, $2,000, $250, $720, Hr 

1,000; total, $100,345. O’Brien & Clark, $1,500, 

750, $1,125, $42,500, $7,000 $9,000, $13,200, $150, 

150, $15,000, $200, $4,800, $500, $1,200, $1,000, $500; 
total, $98,575. 


PLATTSMOUTH, NgsB.—Sewers.—The following pro- 
posals for the construction of storm-water sewers in 
this city were opened May 18, by the Board of Public 
Works. The engineer’s estimate included the follow- 
ing quantities—viz.. about 1,325 feet 734 foot brick 
sewer, 1,000 feet 534 foot, 600 feet 4% foot, 750 feet 15 
inch pipe sewer, 560 teet 12 inch inlet pipe, 22 catch 
basins complete, 4 manholes complete, 2,000 feet oak 
piling, 5,000 feet oak lumber, concrete rubble work, 
etc., according to specifications. The following were 
the bidders: Houbens & Shelton, Omaha, Neb., $29,- 
918; D. J. Keleher, Omaha, Neb., $30,521.75; Nevill 
& Murphy, Plattsmouth, Neb., $31,870. 50. The con- 
tract was awarded to Houbens & Shelton. 


Sr. CLoup, Minn.—New bids for constructing the 
reformatory, at this place, have been opened. The 
successful bidders were as follows: 

Brick and stone-work, James Carlisle & Sons, Minn- 
eapolis, $42,987; carpenter work, G. W. Smith, Minn- 
eapolis, $6,370: 1ron cell work, Hall & Ketchum, In- 
dianapolis, $7,974; other iron work, jaclugane roofing, 
same parties, $23,437; slate roofing, St. Paul Roofing 
Works, $5,194; painting, Hussey & Thursdale, $1,240: 
asphalt Aconng, George Windig, St. Cloud, $1,719: 
excavating, N. Anderson, East St. Cloud. 24c. per 

ard. 
¥ The managers have passed a resolution that the bids 
of H. A. Kingston, Brainerd, for plumbing, $3,885, 
and C.H. Parmlee, St. Paul, steam heating, $3,200, 
were the lowest, but the awards were not made for the 
reason that they would make the total! more than the 
appropriation available this year. 


Sr. Pau, Minn.—Court House.—The Court House 
Commission has awarded the following contracts on 
the new court house building : For ventilating grates, 
to J. T. Tostevin & Son; marble wainscoting tor the 
first and second stories, to Grant, Voss & Bruse for 
$27,358. All bids for the third sto and the basement 
were rejected. County Auditor Kain was instructed 
to advertise for bids for encaustic tiling for the third 
story and basement. 
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GOVERNMENT WORK. 


OwenssorouGcH, Ky.—Post Office.—The following 
proposals for the erection of a post office at this place 
were opened May 18 by the Supervising Architect of 
the Treasury Department: 

John O'Connor, $39,970; John Mitchell, $46,310; 
Dumesneil Bros., $31,642; McCarthy & Baldwin, 

37,818; G. W. Corbett, $35,000; James H. Costen, 
42,222; Thomas & Driscoll, $41,500. 


Loutsvi_Lg, Ky.—Iron Roof, etc.—The following 
proposals for the iron roof of the court house here, in- 
cluding terra cotta and concrete covering, copper work, 
glazing, stairs, and floors in tower, etc., were opened 
May 21 by the Supervising Architect of the Treasury 
Department : 

Snead & Co., $110,600; Haugh, Ketcham & Co., 
$113,445. 


Minneapo tis, Minn.—Plumbing and Gas Fitting. — 
The following proposals for the plumting and gas 
fitting, complete, in the post office here were opened 
May 22 by the Supervising Architect of the Treasury 
Department: 

. W. Sykes & Co., $8,170; J. F. Dalton, $5,235; 
Crook, Horner & Co., $5,793.70. 


Reapinc, Pa. — Post-Office. — The following 
proposals for the erection of the post-office at this 
place, exclusive of the masonry, to top of water-table; 
the heating apparatus, and the completion of the ap- 
proaches, were opened May 17 by the Supervising 
Architect of the Treasury Department: Anderson 
Brothers, stone, Berea Amherst, $74,860; Amherst, 
$77,860; buff limestone, $79,780; blue limestone, $83,- 
o00: Bunmelsone PE URL ONS) apa 2 ernont 
marble, $94,400; Pennsylvania granite ,800; Con- 
cord, Son nie $106,000. Levi H. Eoche, Ohio 
blue, $103,600; Vermont marble, $112,000; Indiana 
limestone, $107,000; Hummelstown sandstone, $107,000. 
McCarthy & Baldwin, Ohio blue and Reading pressed 
bricks, $90,178; Ohio blue and Pennsylvania pressed 
bricks, 1578; Indiana blue and Pennsylvania pressed 
brick, $92,074; Ohio buff and Pennsylvania pressed 
brick, $94,114; Hummelstown and Per.nsylvania precsed 
brick, $101,383. D. & W.C. Kutz & Co., Ohio blue- 
stone, $108,155; Ohio buff, $110,155; Vermont marble, 
$116,655; Indiana hmestone, $110,155; Hummelstown 
blue, $110,155. Herman F. L Rummil, Ohio blue, 
$107,463; Ohio buff, $109,403; Hummelstown brown, 

111,476: Indiana lime, $111.476; Wermont marble, 

116,513. 


MINNEAPOLIS, Minn.—Interior Finish.—The follow- 
ing proposals for the interior finish of the post office 
here, including roof covering, floor arches, copper and 
iron work, painting, glazing, hardware, etc., were 
opened May 22 by the Supervising Architect of the 

reasury Department: 

E. F. Gobel, $153,613, all work; Hennessy Bros., 
Agnew & Co., $188,985, all work; Farnham Marble 
and Mantel Co., $17,526, for marble work only; Grant, 
Voss & Breese, $16,757, for marble work only. 


Des Mornes, Iowa.—Court House.—The following 
proposals for roof covering, including terra cotta roof 
tile and arches and iron drains and copper and slate 
work, complete, were opened May ro by the Supervis- 
ing Architect of the Treasury Department: 

. G. Compaut, Des Moines, $11,949.20; Willard 
Baker & Co., Rockland, $8,754.85; Albert L. West 
Des Moines, $9,500. In addition to 6,000 slate and 
13,000 square feet of 2-inch terra cotta tile now sup- 
posed to be on hand at the building. 


Nesrasxka City, Nes.—I(nterior Finish.—The fol- 
lowing proposals for the interior finish of the court 
house here were opened May 22 by the Supervising 
Architect of the Treasury Department: 

Thomas & Driscoll, oak finish, $29,600, cypress fin- 
ish, $27,800; George W. Corbett, oak, $21,785, cypress, 

29,985; McCarthy & Baldwin, oak, $28,900. cypress, 

26,900; Harry Wales, $24,793, cypress, $22,787; John 

fyers & Son, oak, $24,409; Joa ’Connor, oak, $30,- 
59. cypress, $30,859; F hei Mitchell Fur. Co., oak, 


23,958.95. 
MISCELLANEOUS. 


ALBANY, N. ¥Y.—The Governor has signed the bill 
appropriating $30,000 for dredging the Erie Basin, 
Hamburg Canal, Ohio Basin, and Black Rock Harbor 
in Buffalo. 
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May 24, 1888. 


GFEALED PROPOSALS will be received at the office 
of the Supervising Architect, Treasury Department, 
Washington, D.C., until 2 0’clock p. mM. on the 14th day 
of June, 1888, for the labor and materials sequired in the 
completion of the Court-House and Post-Office at 
Des Moines, Ia., «fire proofing, plastering, joinery and 
all interior finish included, except the heating appartus) 
in accordance with the specification and drawings, cop- 
ies of which may be seen at this office, the office of the 
Superintendent, the Builders’ Exchanges Cincinnati, 
O., Vetroit, Mich., Indianapolts, Ind.; the Builders’ 
and Traders’ F-xchanges at Louisville, Ky., and Kan- 
sas City, Mo.; the Institute of Building Arts, at Chi 

cago., fh. andthe North Western Permanent Exhibit 
at Minneapolis, Minn. Each bid must be accompanied 
by a certified check tor $1,000. “VILL. A. FRERET, 
Supervising Architect. 26 


ELECTRIC LIGHTS, Jackson, Miss.—Proposals 
are wanted until July 1, for electric lights, the 
plant to be owned and operated by the contractor, the 
city to take 30 arc lights; works to be in operation by 
October 1, 1888. Address William Henry, Mayor, as 
above. 


SCHOOL, Cincinnati, O.—Proposals are wanted» 
until June 4, for the erection of 4 school building, ac- 
cording to specifications. Address George kmuig, 
Chairman Committee on Buildings and Repairs. 


PIPE, Welland, Ontario.—Proposals are wanted for 
soo feet flexible joint pipe, eight inches in diameter, to 
be used in crossing under the Welland Canal. Nodate 
specified. Address John F. Gross, Secretary Water- 
Works Committee, as above. 


PIPE LAYING, Indianapolis, Ind.- Proposals are 
wanted for laying about eighteen miles high-pressure 
city gas-mains. No date specified. Address W . 
Schockleton, Superintendent Consumers’ Gas Trust 
Co., as above. 


PIPE, La Salle, Hl.—Proposals are wanted until 
June 5, for a quantity of vitrified and water-pipe, 
also hydrant and valves. Address Mayor F. W. 
Matthiesen, as above. 
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PROPOSALS. 


ROOF, Longview, O.—Proposals are wanted until 
ie 2, for the erection of a roof over portico, at 
nsane Asylum. Address Frederick Raine, Auditor, 
Hamilton County, as above. 


STEAM HEATING, Washington, D. C.—Propos- 
als are wanted until June 1, for furnishing steam heat- 
ing apparatus for the old Army Medical Museum 
Building and annex in this city. Address C. H. 
ores Assistant Quartermaster, U. S. Army, as 
above. 


CEMENT, SAND AND STONE, Washington, 
D. C.—Proposals are wanted until June 2, for furnish- 
ing so much natural hydraulic cement, sand and broken 
stone as may be required and ordered for the Congres- 
sional Library Building, in this city, estimated as 
probably about 5,000 barrels of cement, 1,600 cubic 
yards of sand, and 400 cubic yards of broken stone. 
Address William F. Vilas, Office of the Commission 
for the Construction of the Congressional Library 
Building, as above. 


COURT HOUSE, Danville, Va.—Proposals are 
wanted until June 15 for the interior finish, plastering, 
joiner-work, etc., for the court house at this place. 
Address T. R. McDearman, as above. 


BUILDING, Washington,*D. C.—Proposals are 
wanted, until June 6, for the erection, including mate- 
rials, for an extension to the East Lodge of the Gov- 
ernment Hospital for the Insane, near Washington. 
Address Wilham F. Vilas, Secretary, Department of 
the Interior. 


TIMBER, Cincinnati, O.—Proposals are wanted 
until June 15, for furnishing and_ delivering 
37,102 feet B. M., of white oak timber for gates and 
mitre sills of J.ock No. 8, Monongahela River. Ad- 
dress William E. Merrill, L:eut.-Col. of Engineers, as 
above. 


PUBLIC BUILDINGS, Newport, Ky,—Proposals 
are wanted until June 25 for the construction of the 
following described buildings of brick and stone, viz.: 
One quarter for commanding officer, two barracks, 
four sets officers’ quarters, one Quartermaster’s and 
Commissiary store-house, one bake-house, three sets 
non-commissioned staff quarters. All to be erected 
near this place. Address A. H. Young, Captain and 
Assistant Quartermaster, U.S. Army, as above. 


SCHOOL, New Haven, Conn.—Proposalstare wanted 
until June 1, for the erection of a school building at 
this place, according to specifications. Address H. H. 
Strong, Chairman of the Committee on School Build- 
ings, as above. 


BUILDING, Quincy, Il].—Proposals are wanted 
until May 31, forthe erection of several buildings, 
complete with plumbing, heating apparatus, etc., for 
Soldiers’ Home at this place. Address D. Dustin, of 
the Board of Trustees, as above. 


HERATING AND VENTILATING, Moorhead, 
Minn.-- Proposals are wanted unti! June g for heating 
and ventilating the State Normal School at this place 
according to specifications. Address C. C. Kurtz, 0 
the Building Committee, as above. 


SCHOOL, Sandusky, O.—Proposals are wanted until 
June 2 for the erection of a brick school building, ac- 
cording to specifications. Address J. L. Green, Clerk 
of the Board of Education, as above. 


STAND-PIPE, Jefferson City, Mo.—Proposals are 
wanted until May 30 for furnishing complete a steel 
water-tower stand-pipe, according to specifications. 
ocr F. H. Binder, President Water-Works, as 
above. 


SEWERS, Des Moines, Ia —Proposals are wanted 
until June 4 for the construction of sewers in certain 
streets. Address Charles Bennett, City Engineer, as 
above. 


STFAM HEATING, Fremont, O.—Proposals are 
wanted until June 5 for the steam heating of and the 
erection of a laundry and boiler house to the County 
Infirmary building at this place. Address S. B. Say- 
der, Auditor ot Sandusky County, as above. 


TRON BRIDGES, Bradford. Pa.—Proposals are 
wanted until June 4 for the erection of two sidewalk 
bridges, according to spectifications. Address John 
A. Seymour, City Clerk, as above. 


LBuuding Intelligence. 


NEW YORK. 
Ss 64th st, 97 e Av A, br malthouse brewery; cost, 
$45,000; 0, H W Schmidt; a, Weber & Drosser. 


E s Morris av, 42 n 157th, 3 br tens; cost, $30,000; 0, 
Theo Wegener; a, FS Barnes. 

530 Courtlandt, br ten and store: cost, $12,000; 0, 
Michael Eckes; a, Wm Kuschee. 


3-5 Harrison, br store; cost, $10,000; 0, Chas West, 
a, M V & Ferdon. 


251 Walker, br ten; cost, $12,000; o, John N Eckl; a, 
Carl F E:senach. 

44 Gold, br store; cost, $15,000; o, J Lager; a, B E 
Lowe. 

S e cor 143d and Willis av, 2 br stores and tens; cost, 
$30,000 all; o, T Rohrt; a, H L Peters. 

Ws W st, foot of Beach, iron shed; cost, $7,500; 0, 
Olid Dom. ton 5 S Co; a, R P Staats. 

S wor yth av and 76th st, br flats and stores; cost, 
$60,000; o, Lawrence Kelly; a, C A French & Co. 

S e cor Thames and Greenwich, br factory and offices; 
cost, $250,000; 0, Western Electric Co; a, C WwW 
Eidlitz. 

38 Pine, br office bldg; cost, $20,000; o, Northern 
Assurance Co of London; a, J B Snook & Sons. 

W s Eighth av, 208 n 82d, br flat; cost, $19,000; 0, E 
Purcell; a, Thom & Wilson. 


321 E roth, br flat; cost, $20,000; o, Emma J Mason; 
a, BE Lowe. 


322 E 27th st, one br flat; cost, $18,000; 0, T Pearson; 


a, N Le Brun & Son. 


ri2th st, ns, 66e 3d av,1 br flat; cost, $24,000; 0, 


| H Maseman; n, Thom & Wilson. 


as 
*. Pe 
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BUILDING INTELLIGENCE. 


NEW YORK CITY—Continued. 
98th st, s s, 100 w ad av, 5 br flats: cost, $15,000 each; 
o, A B Edwards: a, C Baxter. 


Lexington av, n wor 8yth st, 6 br dws; cost, $9,000 
each; 0, estate of WC Rhinelander; a, H J Harden- 
bergh; b’rs, McCabe Bros. 

124th st, 8 s 64 w 3d av,1 flat and store; cost, $24,- 
000; 0, J M Hyde; a, J Henderson. 

r22d st, ns, 221 w 3d av,1 br stable; cost, $20,000; 
o, Sarah and G W Freeborn; a, Cleverdon & Putzel. 

77th st, n e cor roth av, br scoool-house;: cost» 
$120,000; 0, Mayor, Aldermen, etc.; a,G W Debevoise. 

gsth st, $s, 190 w 8th av, 4 br dws; total cost, $45,- 
000; 0, G Halliday. 

rosth st, n w cor 12th av, 1 fr shed; cost, $7,000; 0, 

Mayor, Aldermen, etc; a, Lederle & Co. 


ALTERATIONS—NEW YORK. 


10 and 12 East 16th, br extension; cost, $40,000; 0, J 
H V Cockroft; a, G E Harding. 

Ss 64th, 214 ¢ Av A; cost, $10,000; 0. H W Schmidt; 
a, Weber & Drosser. 

S s 133d, 250 e Convent av,br extension; cost, $40.- 
ooo; 0, Sarah Jones; a, RS Townsend. 

39th st, n s, 61 w roth av, internal alterations; cost, 
$12,000; 0; D. Stevenson; a, Thom & Wilson. 

77, 79 and 81 Cedar st, internal alterations; cost, $6,- 
500; 0, J B Kinney; a, Q N Evans. 

368 Washington st, walls altered; cost, $10,000; 0, 
H Dickmann; a, Kurtzer & Rohl. 

63 C.inton R 4-Story br extension; cost, $8,000; 0, 
C L Vath, a, Kurtzer & Rohl; b’rs, J Shaeffer & Son. 

30 W athst, brextension; cost, $10,000, 0, H Brash; 
a, Cleverdon & Putzel. 


BROOKLYN. 


695 Bergen st, br dw; cost, $35,000; 0, M M Donald; 
a, not given 

N sstkh st, 400e sth av, 5 br dws; cost all, $37,500; 0, 
Louis Bonent; a, Geo Damen 

E s Bond st, 100s Union, frame cual pocket; cost, 
$8,000; o and a, Thos H Lidford 

Ns Fulton av, 394 w Tompkins av, 4 br dws and 
stores; cost all, $48,000; 0, J O Prich; a, Amzi Hill 

Ns Palmetto st, 160 e Broadway, 2 br dws: cost all 
$8,000; o, W Barton;a, J E Dwyer 

Ss Schaeffer st, 175 ¢ Broadway. 3 fr dws; cost all, 
$15,000; 0, F Siering; a, H Vollweiller 

N s Palmetto st, 200 e Broadway, 3 br dws; cost all, 
$15,000; 0, Wm Barton;a, J E Dwyer 


MISCELLANEOUS. 


BOSTON, MASS.—Huntington avand Gainsborough 
st, ¢ brick apartment houses; cost $80,000, 0, Seth 
R Baker;a, Henry W Savage; b, A Xavier. 

St Botolph and Gainsborough sts, 4 br dws; cost, 
$50,000; 0, Seth R Baker; a Henry W Savage; b, A 
Xavier. 

s Brimmer st, 1 br apartments; cost, $20,000; 0, 
Seth R Baker, a, Henry W Savage; b, A Xavier. 

467 Beacon, 1 br dw, cost, $12,000; 0, A H Caton; 
a, J H Besarick; b, A H Caton. 

Broadway, extention, 1 br tenement; cost, $14,- 
ooo: o, John F Nocnan: a, W Glyno; b, W Glyna. 


N Charles st,1 br hospital ward: cost, $8,000: @, 
Maj-Gen Hafp; a, Carl Fehmer; b, D Connery & Co. 


LOWELL, MASS.—6th, 3 story fr parochial school 
bidg, 50x60; b, not let. 


FITCHBURG, MASS.—Stone and br jail addition; 
$65,000 appropriated; b, Staples Bros, Lowell, Mass 


LAWRENCE, MASS.—4 story br mill, 139x100; 0, 
Arlington Mill Cec: b, not let. 
2 story brick mill, 259x50; 0, Arlington Mill Co; b, 
not let. 
4 story br mill, 400x100; 0, Pacific Mill Co; b, not 
let 


HOOSICK FALLS, N Y—Armory, to cost $70,000; J 
G Perry, architect, N Y 


SIOUX CITY, IOWA—g415-17 Fifth street, addn to 
Hotel Garretson; cost, $16,000; 0, Joy & Marks; a, E 
Loft; b, F F Beck 

501-3 Fourth st, business block; cost, $20,000; 0, N 
Despaior; a, C P Brown; b, not let 


MANCHESTER, N H—Wood dw; cost, $15,000; 0, 
Ben Deane; a, F W Stickney; b, Head and Dowst 


CRETE, NEB. —A high school isto be erected here 
ata costof $25,000. For details address H H 
Skinner, as above 


ST. PAUL, MINN.—The Messrs Endicott, of Boston, 
will probably erect a Builders’ Exchange here, to be 
filled with offices of architects, builders, contractors, 
and supplymen. 

MILWAUKEE.—South Pierce st, block of dws; cost, 
$11,500; 0, Chas F & John L Burnham. 

Cor 2nd and Fowler sts, br store, gox1o2; cost, 
$12,000; 0, Swift & Co (of Chicago). 

S ecor of Marshall and Ogden sts, br and stone 
church; cost, $40,000; 0, rst Baptist Church Society, 

North Greenfield, fr church; cost, $7,000; 0, Meth- 
odist Church Extension Society. : 

Prospect ave, br and st dwell; cost, $30,000; 0, 
David M. Benjamin & Co., of Pittsburg. 

Milwaukee st, br store; cost, $9,000; 0, Jos Schlitz 
Brewing Co. 

Cor Farwell and North av, br add to car barn; 
cost, $10,000; o, Cream City Railway Co. 


Cor Center and 3rd sts, 2 br stores; cust, $7,000; 0, 
Philip Gaubetz. 


Cor Buffalo and E Water streets, br add to store; 
cost, $7,000; o, Goll & Frank Co. a 

sth st, near Fowler, br warehouse, cost, $7,000; 
o, Davidson & Sons. 

Cor 6th and Lee sts, br dwell; cost, $7,coo; 0, L. 
W. Vizay. 

Cor Brady and Racine sts, br store, cost, $8,000; 
o, F ‘I'rzebeatowski. 


Thirty-two buildings, less than $5,000. 


May 26 


BUILDING INTELLIGENCE. 


PEORIA, ILL.—A new edifice is to be erected by th- 
congregation of St. Paul’s Church at a cost 9 
$20,000 


READING, PA.—St. Matthew’s Lutheran Congre- 
gation will erect a $30,000 edifice. For details ad 
dress Rev. D. Billheimer at this place 


NEWARK, N. J.—The Methodists of this place wil! 
erect a $60,000 church and parsonage 


OTTAWA, KAN.—A $30,000 church is to be erected 
here. For details addres Mr. Hendrickson, as 
above. 


SOUTH NORWALK, CONN.—A $60,000 church is 
to be erected here by the Congregational churca 
society 


PITTSBURG, PA.—Bldgs, at acost of $500.00, are 
to be erected bere. For details address J F Draw, 
President Chamb r of Commerce. 


SOUTHBRIDGE, MASS.—The Y M C A of this 
place will erect a building to cost about $50,c00. 


PITTSBURG, PA.—Architects Biskle and Brennar 
have prepared plans for a $60,coo building tw te 
erected at this place. 


SPRINGFIELD, MASS.—An opera bouse ts tc be 
erected here at a cost of $100,000. For details ad- 
dress J A Rumrill, as above. : 


GREENFIELD, MASS.—Brick stock house, 60 feet 
square, 2 stories, fire proof; o, Wiley and Russeli Safe 
Co; b, Charles D Shaw. 


HURON, D.T.—Packing house; cost, $10,000; 0, Da- 
kota Packing and Provision Co. 


TACONY, PA.-—Rolling mill; cost, $100,000; 0, Diss- 
ton Rolling Mill Co. 


CLEVELAND, O.—Long and Champlain, br factory: 
cost, $25,000; 0, Hitchcock & Perrins estate of 
Warren, O 


ST. CATHERINES, ONT.—Brewery; cost, $20 cx; 
o, Taylor & Bates. 


LYNN, MASS.—The plans for a $1 50,0c0 high scheo! 
building have been prepared by E L Rogers of ths 
city. 


MONTCLAIR, N. J.—A residence. to cost $13.ccc, 
is to be erected by Mrs JS Benedict. S M Hoicen, 
architect. 


PASSAIC, N. J.-J S Anderson will build a $7.00 
residence here. M Holden, architect. 


ST. PAUL, MINN.—The directors of the Germania 
bank have accepted Architect Stevens’ drawings ter 
the new bank building. The structure will be firce- 
proof throughout and will cost in the neighborhood 
of $150,000. 


BRISTOL, TENN.—The Bristol Land and Imprere- 
nn Company will erect a $20,000 hotel at this 
place. 


SAN FRANCISCO, CAL.—Ptlans are being prepared 
by J M Curtiss for the erection of a $30,000 hotel at 
Chicago Park, Cal. 


ROCHESTER,N. Y.—The Y MC A qill commence 
work shortly on its building, to be erected at a cost 
of $125,000. 


TORONTO, CAN.—A school is to be erected here by 
the school board at a cost of $20,000. 


ST. LOUIS, MO.--Brick church; cost, $9,300; 0, St 
Jacob’s Church; b, W H Balmer 


Br factory; cost, $27,000: 0, Quick Meal Stove Co: 
b, F C Bonsack 

Br addn; cost, $18,000; 0, Home of Fnrendless; b. 
sub let 


Br dw; cost, $7,000; o, Mrs H Vickery; b, H 
Vickery 

3 br dws; cost, $8,000; o, Wm Doerbeck, b, P 
Riechers 

3 br dws; cust, $9,500; 0, Emily and Rose Young: 
a, A Ubri & Son 


KALAMAZOO, MICH.—The Congregational Church 
Society will erect a stune church to cost $40,000, fer 
which plans are now being Pee by Mr Sidney J 
Osgood, architect, of Grand Rapids, Mich 


WEST SUPERIOR, WIS.—A joint company, the 
Lehigh Transportation Company, the nd and 
River Improvement Company and the North-westerr. 
Fuel Company, the two latter of West Superior, wil: 
construct the largest combined coal and merchand‘s 
dock on the chain of lakes. It will have a capacity 
for handling 1,000,000 tons of coa! and a practica!ly 
unlimited amoant of merchandise, and will havea 
water frontage of over one mile. 


A FRENCH HOSPITAL FOR NEW YORK.—The 
Societie Francaise de Bienfaisance have purchased, 
it is stated, the property 320and 422 West 34th strect. 
and propose erecting a hospital of fifty beds. M JD 
Rocdelepereer, at Cafe Delmonico, is said to be active 
in the movement. 


KANSAS CITY, MO.—Locust near 6tb, 2 br dws; 
cost, $12,500; 0, Emma Moulton. 


Harrison cor r2th, br store; cost, $9,00u; 0, James 
Cotter. 

2tst and Kansas av, 5 br dws: cost, $33,000; 0, 
Warren & Reddington. 

rath and Oliver, 6 br stores; cost, $30,000; 0, S C 
Dollinger. 

Harrison and 14th, 2 br dws; cost, $18,000; o, W 
H Bartel. 

8th cor Grove, 6 br dws; cost, $30,000; 0, J P Jack- 
son. 

Norlidge pl, br and stone dw; cost, $34,000; 0, W 
C Scarritt. 

65 buildings costing less than $7,00v. 


SPRINGFIELD.—Cor Main and,Elm st, brick bank 
bldg, 3 stories; 0, Chicopee National Bank 
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